MODIS-Based Inner Mongolia Grassland Snow-Cover Mapping

Huishu Hou*a, Houyue Yang a, Xiumei Wangb

aCollege of Information Engineering, Inner Mongolia University of Technology, Hohhot, China, 010051 bSchool of Energy and Power Engineering, Inner Mongolia University of Technology, Hohhot, China, 010051

ABSTRACT

Inner Mongolia Autonomous Region is the largest animal husbandry production base in China. It plays a very important role in China’s economy. However, most of Inner Mongolia grassland is located at high latitude and high altitude regions where winter is long and weather is cold, snow disaster occurred almost every year, resulting in a large number of livestock deaths. The consequences of the snow disaster are serious. As a result, monitoring the snow cover evolution has a significant social and economical meaning for grassland snow disaster forecasting, snow disaster rescuing, as well as the reconstruction of post-disaster recovery. For its advantages of higher spectral resolution, higher temporal resolution, higher spatial resolution and free-receiving policy, optical remote sensing sensor—MODIS was widely applied to natural disaster dynamic monitoring areas, such as flood ,drought, forest fire, grassland fire and snow disaster ,etc. The application of MODIS to Inner Mongolia grassland snow cover monitoring and extracting snow information is still a blank research area in China. The MODIS L1B 500 meter resolution data were preprocessed by geometric correction and eliminating bow-tie effects methods, then according to normalized difference snow index algorithm and a comprehensive threshold criterion, the processed MODIS image was used to extract large-scale snow cover information and to produce snow-cover map of Inner Mongolia on late January 2008. At last, verifying the accuracy of the snow-cover map by official data issued by Inner Mongolia ecological and agro-meteorological center. The result shows that the snow-cover map was accurate so that the application of MODIS data to monitor large-scale snow cover is very effective.
Groundwater Appraisal and Environmental Management of the Uma River Basin, Akola District, Maharashtra

Syed Khadri*a, Ganapati Patilb, Rajan Zambrec aSGB Amravati University, Enkayyapura, Opp. Rahman Layout, Beside reliance Tower, Camp, Amravati, India 444602;
bThe Pennsylvania State University, Pennsylvania, PA United States 16802;

cErallo Technologies, Inc , MA United States, 01460

ABSTRACT

Detailed hydro-geological and hydro-geochemical investigations were conducted on the Uma River Basin, Akola district, Maharashtra. The aim of these investigations was to understand the hydro-geochemical, geological, geomorphologic, and environmental control of the groundwater regime of the region. The study area is characterized by the presence of an alluvial tract and underlined by a horizontal sequence of lava flows. The area was divided into simple and compound units based on their field characters, textual parameters, and geomorphic expression. Major element chemistry of groundwater samples from dug and bore wells at 125 selected sites on the Uma River basin were analyzed during pre-monsoon and post-monsoon periods to understand the groundwater quality and its impact on the environment. A number of thematic maps showing the distribution of various elements and their ratios, along with iso-contour maps of physico-chemical parameters, were utilized to understand the water quality management of the region. In this study an attempt has been made to demonstrate the application of GIS based groundwater modeling along with sensor networking techniques in identifying the hotspot geoinformatics for the sustainable water resources management.
 The Application of Remote Sensing Technique to the Surveying of Active Faults of the Hangzhou Area 
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ABSTRACT 
It is important to explore the active faults in urban areas and their surroundings for earthquake disaster mitigation. Satellite remote sensing techniques can play an important role in active faults exploration. It can not only express the panorama of active faults and active tectonics on a macroscopic view, but also can monitor the occurrence, development and rules of temporal-spatial evolution of active faults. In this paper, we take the Hangzhou area as an example to introduce the treatment of extracting concealed active faults information covered by thick Quaternary unconsolidated sediment in detail, using the methods of image enhancement and image fusion etc. to improve the definition and precision of satellite images and presenting a three-dimensional (3D) model to show tectono-geomorphic features along the relevant faults. At the same time, we collected aeromagnetic anomaly data, shallow seismic exploration data and dating data, and carried out field survey as much as possible to validate the active faults based on remote sensing images. The result revealed that the interpreted faults showed a high consistency with traditional geological acknowledge. So it is feasible to explore the active faults in a weakly active structural area by using satellite remote sensing techniques and to contribute large engineering project and the research of neotectonics.
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ABSTRACT

The POS-supported aerial photogrammetry requires nowadays one or more GPS base stations established in the surveying area to obtain synchronously the differential measurements with airborne GPS receiver. In the post processing, DGPS positioning and velocity determination with carrier phase and Doppler measurements are adopted firstly to obtain 3D coordinates and velocities. Then, the results of DGPS are integrated with IMU (Inertial Measurement Unit) data to obtain precise position and attitude angles. This operational model has high work cost and the project arrangement needs much delicate consideration . It is quite difficult sometimes to establish appropriate GPS base stations in some regions such as dense forests, desert and mountainous region. With the appearance of GPS Precise Point Positioning (PPP) technology, the integration of kinematic GPS PPP with INS and its application in the aerial triangulation were proposed here. In the paper, firstly, the algorithms of GPS PPP and its integration with INS were introduced. The Kalman filtering in the integration of PPP and INS was discussed in detail. Then, a great deal of actual aerial data were processed with the algorithms proposed in the paper and the test results were analyzed. In the test, the RMS of position residuals reached 0.2m and the RMS of velocity residuals reached 0.05m/s respectively. Compared to the integration of DGPS/INS, the integration of GPS PPP/INS showed systematic error. However, in the final aerial triangulation, the accuracy of the block bundle adjustment with the results from two models had no visible difference if 4 or more 3D GCPs were deployed in the four corners of the surveying area.
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ABSTRACT

High-resolution panchromatic Worldview-1 satellite imagery over the archaeological site of Barton Ramie, Belize Central America, successfully detected the remains of ancient Maya settlement. Surface archaeological settlement has been largely destroyed due to extensive agricultural activities. Maya remains and subsurface features resulted in four identifiable anomaly types in the satellite imagery that were confirmed through ground-truthing and site maps as settlement features. Geographic Information System analysis and ground-truthing determined that mound (archaeological remain) size is the primary factor enabling detection. The height of mounds correlated with the rate of successful detection with a threshold at 2m. The confirmation of features in a plowed environment has implications for other disturbed environments in Belize and beyond including settlement, survey, and population.
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ABSTRACT

On the basis of GIS technologies and weights of evidence modeling, MapGIS is integrated with GIS and mineral resource prediction and evaluation. The final product is a predictor map of posterior probabilities of occurrence of the discrete event within a small unit cell. A case study for demonstration purposes consists of application of the method to copper-polymetallic deposits in the middle-southern segment of the Da Hinggan Mountains, Inner Mongolia, China. Predictor layers were created on a digital database that includes 1:200,000 scale geological, and geochemical, and geophysical maps, and remote-sensing images in study area. According to metallogenic factors extraction and weights of evidence modeling, two metallogenic prospect areas were regarded as optimum selection according to prediction results. The results demonstrate plausibility of weights-of-evidence modeling of mineral potential in large areas with small number of mineral prospects.

Keywords: Weights of Evidence Model, GIS, Metallogenic prediction, Inner Mongolia
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ABSTRACT 
The proposed system integrates GPS/pseudolite/IMU and thermal camera in order to autonomously process the graphs by identification, extraction, tracking of forest fire or hot spots. The airborne detection platform, the graph-based algorithms and the signal processing frame are analyzed detailed; especially the rules of the decision function are expressed in terms of fuzzy logic, which is an appropriate method to express imprecise knowledge. The membership function and weights of the rules are fixed through a supervised learning process. The paper includes an experiment carried out in Meixi forestry Bureau of Heilongjiang Province (China), and the results show that working procedure of detection system is reasonable and can accurately output the detection alarm and the computation of infrared oscillations.
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ABSTRACT 
Desertification is a very serious environmental problem in the northern part of Nigeria The United Nations Conference on Desertification (UNCD, 1977), defines desertification as the diminution or destruction of the biological potential of the land cover (forest cover) leading ultimately to desert like conditions. Abubakar (1999) describes it as a process that may act to force the conditions of a part of the earth’s surface or its surrounding atmosphere to become unpleasant or less useful to man – an extreme case of land degradation. 

Studies carried out in the Northeastern Nigeria in the past attest to the fact that indeed there is a gradual but negative transformation taking place. This is most disturbing and calls for serious attention. However, Remote Sensing and GIS techniques had never been used to ascertain the rate of desert encroachment in the study area. 

The study area extends from latitude 110 00’N to 130 45’N and from longitude 10020’ E to 130 55’E. This is the area commonly known as the Sahel Savannah. It covers about three states – Borno, Yobe and Bauchi States of Nigeria. 

The data input are landsat images of 1987 and 2001, Soil Map, Rainfall, Temperature, wind speed data and Digital Terrain Model of the study area 

A multi criteria evaluation (MCE) technique was used to merge the six map layers into a single suitability map. Weights were first allotted to each map layer according to the degree of contribution to desertification. All the weights add up to ten (10) after merging. The weighted linear combination aggregation method multiplies each standardized factor maps (i.e. each raster cell within each map) by its factor weight and then sums the results. The final suitability map was produced for 1987 and 2001. Suit_Desert = f (Soil, Temp, NDVI, Wind Speed, LU/LC, Rainfall) 

The study shows sand dunes are not the only indicators of desertification. Climatic conditions such as temperature, rainfall, wind speed are very good contributors to desertification. Statistics derived from Suitability maps indicates that areas highly susceptable to desertification increases from 3854.29sqkm to 3916.45sqkm in 2001. Also noticeable and significant too is fallow cropland which increases from 16238.64sqkm in 1987 to 16277.63sqkm in 2001. Added to this cultivated cropland decreases from 9659.03sqkm in 1987 to 10556.66sqkm in 2001.
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ABSTRACT 
Most available data on climate change are mainly global, whereas the effects of it is on this premise that this study investigated the regional evidences of climate change using Northeastern Nigeria as a case study. Means monthly and annual (air, temperature and rainfall) form 7 synoptic stations between 1901 and 2005 were collected from the Nigerian Meteorological Station, Lagos. The data were divided into 3 climate periods namely 1901-1935, 1936-1970 and 1971 to 2005 for the purpose of this study. Isohyets and Isotherm maps were created from the data while time series and chi-square were some statistical techniques used in analyzing the data. 

The 500mm Isohyets which was found in the country between 1901 and1930 has shifted to within Nguru region by 1970 to2005. Six criteria were identified to be favorable for the creation, spread and encroachment of desert within the study area. These include rainfall, atmospheric temperature, soil characteristics, wind speed, absence of vegetation and landuse/landcover pattern. All the criteria are indirectly linked to the presence or absence of vegetation. 

The results show that while the air temperature is steadily increasing especially from the 1970s, rainfall amount and duration were on the decrease. Furthermore, sand dunes are not the only indicators of desertification. Climatic conditions such as temperature ( both air and land surface), rainfall, wind speed and direction etc are very good contributors to desertification. Suitability map derived from Landsat image of 1987 shows that area highly sustainable to desertification increases from 3854.29sqkm to 3916.45sqkm. Also noticeable and significant too is fallow cropland which increases from 16238.64sqkm in 1987 to 16277.63sqkm in 2001. Added to this cultivated cropland decreases from 9659.03sqkm in 1987 to 10556.66sqkm in 2001. 

The observed climatic trend is a pointer to a major climate change in the nearest future that will impose threat not only to the ecology-economic sectors of the country
Zonation of seismicity parameters in Iran
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ABSTRACT

The goal of this study is to map variation of b and a values based on Gutenberg-Richter relationship in Iran. The zoning of Iran in this way can create new idea in seismotectonic provinces. Main focus in this research is Iran earthquakes catalogue specially from historical earthquakes to the 2008 for MW>4 and completed by data from ISC, NEIC, IIEES stations and institute of geophysics .In this investigation Iran is subdivided in to 2°x 2°grids and by using ZMAP program, dependent events manually removed from catalogue then b and a values in slope of LogN= a-bM graph respectively computed and these parameters are considered as central point of every zones.By using ArcGis some contours based on mentioned parameters are mapped and b and a values ranges from 0.4-1.3 and 2.9-7.6 are obtained respectively. 
With consideration of b value and seismic rate variation, southeast and northwest of Iran have low b value and low seismic rate and also large earthquakes occur in this region and southeast of Iran have high b value and seismic rate and cluster of moderate earthquakes. 

Comparing our data and seismic zones by Mirzaee et al.1998 that low b value is situated in Markan and Alborz zones and high b value is situated in Zagros zone.
A Geodatabase-based Data Model for the Poyang Lake Watershed Comprehensive Management Modeling
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ABSTRACT

It is clear that the development of an integrated watershed data model (IWDM) that encapsulates the data layers describing watershed eco-systems will benefit coupling GIS to watershed models. It is desired that integrated watershed data model will not only store separate layers of information but also provide geographic and temporal, natural and social-economic connectivity to better represent watershed system and all of the features and information within it. The objective of this study is to establish an integrated watershed data model to describe the watershed system and its primary elements in order to support Poyang Lake watershed comprehensive management modeling (PLWCMM), in which many models are coupled with ArcGIS Engine using Visual Studio 2005. In this paper, the integrating framework of PLWCMM was firstly introduced and the requirement analysis of the integrated watershed data model was conducted. In addition, the frame structure and detailed features of each feature datasets in IWDM were described. In the IWDM, the six components of Hydro, LandScape, Weather, Social-Economy, Simulation and TimeSeries were contained, and there are different feature classes in each model component. This data model can connect natural spatial unit in watershed to administration unit by the relationship between their spatial features and also connect spatial data to temporal data.
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ABSTRACT

Estimation of soil erosion and sediment yield in a river is difficult and several methods have been suggested for its estimation. One the new methods in river engineering and suspended sediment estimation is application of artificial neural networks which uses the same algorithm of human brain to find the internal relation between data based on the training process. The objective of current study is to find out the evaluation of artificial neural networks method for estimation of daily suspended sediment in Kharestan watershed located in the northwest of Fars province, Iran and is based on the comparison of neural network with sediment rating curve method. For this purpose, 22 years of water and sediment discharge of Shoor Kharestan River were considered and tested for outliers. The data were divided into two separate groups including 80% for training and 20% for examination of neural network. The Qnet2000 software was implemented to develop neural networks with error back propagation algorithm. Then the estimation was done based on neural networks and sediment rating curve and were compared based on RMSe, MAE and R2. The results showed that estimation of neural network is more accurate than sediment rating curve. The estimations of RMSe, MAE and R2 for neural networks method was 19.27, 12.14 and 0.98 respectively while these values for sediment rating curve were 36.84, 20.75 and 0.74 which showed the lower errors of neural networks method compared with sediment rating curve method.
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ABSTRACT

Optimum management of water resources in order to increase and preserve water quality requires sufficient data of the location, value as well as spatial distribution of the chemical factors. Selection and accuracy of the appropriate methods for zonation and mapping groundwater quality parameters variation depend on regional condition and availability of data which is an important stage for groundwater management of the region. The purpose of this research is determining the most suitable interpolation method for study of spatial analysis of PH and TDS variation of groundwater in Arsanjan plain located in northwest of Fars province. For this aim, different methods of geostatistics including ordinary kriging (OK) and simple kriging (SK) as well as deterministic methods such as inverse distance weights (IDW), radial basis function (RBF), local polynomial interpolation (LPI) and global polynomial interpolation (GPI) were used. The results showed that RBF method having highest R and lowest RMSe is the most appropriate method for mapping PH and TDS variation among deterministic methods in the study area. Also the results revealed that simple kriging (SK) with R=0.77 and RMSe= 463.5 and ordinary kriging (OK) with R=0.27 and RMSe=0.2 have the highest priority among kriging methods and are selected for mapping PH and TDS variation, respectively. Finally, the results indicated that simple kriging (SK) and ordinary kriging (OK) methods have higher priority than deterministic methods and thus are selected as suitable methods for mapping PH and TDS variation in Arsanjan plain, respectively.
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ABSTRACT

The knowledge of the depth and volume of runoff is one of the factors in watershed management.In watershed that have hydrometric stations,it is possible to measure the amount of runoff very easily, but in the watershed lacking the stations, the amount of runoff should be determined by the use of empirical method.There are different empirical methods to determine the annual runoff amount.In this research witch is conducted is Taleghan watershed, located in 90Km of the north-west of Tehran, first by the use of 5 empirical methods including Longbein, Turk, Justin, Coutagne and Icar the amount of annual runoff for each elevation class between 1970 and 1997 was determined.Then, considering elevation class area the amount of runoff for the whole watershed was determined. Finally by the use of a t-test the determined and measured values were compared.The results showed that there are no significant difference between measured values and the amount detemined by Justin method in the level of 5%.But there is a significant difference between measured values and the amounts detemined by Longbein, Turk, Coutagne and Icar methods in the level of 5%.
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ABSTRACT

Kagan vally is a most tourist place in Tehsil balakot of District Mansehra in NWFP (North West frontier Province) of Pakistan. The Saif-ul-Malook Lake is located near to it. A number of tourists across Pakistan and from abroad to come to visit it every year. The temperature is normal here. There a number of glaciers are located along the road which goes to there. The annual rainfall .The rainfall & glaciers melting are the phenomenon which play rule in land sliding. The land sliding damages the road and also badly effects on the peoples living there. In this research, through using DEM (Digital Elevation Model), 3d Arc Seen techniques contour calculated identification glaciers which are near to road or near to settlement. The modeling should be done by using different model to check how severe can be a land slide & how much it can effect the population, and damages to road. Remote sensing can be used for various purposes. From the past few years, there has be growing interest of use of remotes sing for regular monitoring of earth surface.
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ABSTRACT 
The ground subsidence process induced by underground longwall coal mining is a complicated process of subsidence-induced damage to the ground and the surface buildings. Based on the study of the surface movement and deformation regulation on overburden strata of the mining field, a new predicting analysis of surface movement and deformation is provided based on GIS. By using the method of spatial analysis and visualized application with ArcGIS, this paper gives out dynamic detecting ways of mining subsidence for coal mining district and important buildings of Guobei coal mine, the analyzed results are fitted well with the actual surface subsidence and deformations. 

Keywords: Mining subsidence, deformation prediction, GIS analysis, visual application
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ABSTRACT 
Synthetic Aperture Radar (SAR) imagery classification is required in several applications. In this paper, a novel, single scene SAR imagery classification methodology which is primarily comprised of two parts is proposed. Firstly, initial classification employs an improved maximum-likelihood technique. Then, fine classification is achieved by a function-based two components simple Markov Random Field (MRF) model. Due to the limited information involved in single scene SAR, three categories including resident region, wetland, and other land use are classified. Two different platform spaceborne SAR images are implemented for validation. The results demonstrate that our method is promising in single scene SAR imagery classification. 

Keywords: Single scene SAR, Classification, MRF model 
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ABSTRACT

Because of over-use of water resource for agriculture, the limited supply of water resource for natural vegetation is not enough, and the natural vegetation began to deteriorate. At present, it is very important to study the dynamic changes of natural vegetation with increase of farm field area in the near 50 years for restoring of ecology and environment along Tarim river basin. Collecting multi-resource remote sensing data (1950s, 1970s, 1990s and 2000s) from July to September, we got area of farm field, grass, forest, town and non-serviceable field respectively using image interpretation of manual work, automatic classification and model. The results are as following: increasing trend of cultivated land area is very obvious, especially in 1990s and 2000s; changing trends of forest area has a little increase from 1950s to 1970s, then decrease obviously; area of the town and non-serviceable field share same changing trend that decrease appears from 1950s to 1970s, and increase appears from 1970s to 2000s. Then according to above results of researches, the primary cause is analyzed. At last, the other result is also analyzed: because of limitation of farm field area and implementation of water diversion project from Bositeng lake after 2000, the natural vegetation restores obviously.
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ABSTRACT 
A distributed water pollution model for non-point and point source in agricultural watersheds is used as analysis tool in this study. The AGNPS-5 Model is interface with ILLWIS GIS software, it is a single event grid-based model used for simulating runoff, soil loss, nutrients from agriculture area, fertilizer as a non point source pollution, and sewage plant as point source pollution in Roxo Catchments south Portugal. 

The study area was the 16550 acres (67 km2) agriculture watershed in south Portugal, which was modelled as 419 cells, with 400*400 m cell. 

Chemical and nutrient parameters were measured using field and laboratory analysis, as well as stream flow has been verified using field measurement. 

From the meteorological station in Baja, 20 storm events were selected within a 4-hydrological year period and modelled using AGNPS. Runoff volume was simulated and calculated by curve number method (SCS), and determined from corresponding combinations of land cover and soil hydrologic group. Sensitivity analyses were applied to the model to determine the relative change in the model output with respect to the change in model inputs and model variables. Its result show that change in Rainfall, CN and availability factor of fertilizer have a strong significant effect in increasing, and decreasing pollution load at the outlet of the cells. 

The runoff-simulated result was test by the calculated Runoff volume. 

Pollution was evaluated for selected storms, from 2000 to 2003 using AGNPS model, besides using data layers, parameters, which defined the optimal management scenarios. 

Soluble pollutants, such as Nitrate, Phosphorus, and COD, were simulated in spatially-distributed fashion along all the rivers from up stream to down stream at the outlet of Roxo catchments, and the result indicate significant load of pollution in the watershed at the outlet of the cells. The simulation was carried for maximum rainfall event of 2.87 inches. 

Soil loss rate simulated by the model (more than 11 tons/acre/yr) acted as a tool and transport agent for the pollutants attached to the soil and surface water in the region. By adjusting tillage practice, crop type (C-factor) and support practice (P-factor), the annual soil loss in the catchments can be reduce to 1.5 tons/acre/yr, which is below the “tolerable soil loss” of 3 tons/acre/year. 

Qualitatively, the models were able to identify the same critical areas pinpointed by an earlier diagnostic study of the area, and indicate that the AGNPS main utility as a water management tool is significant.
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ABSTRACT

Detecting forest cutting and other disturbances from multi-year satellite images over large areas has been challenging. This paper motivates to present new techniques for detecting forest changes from time series images and compare the efficiency of three widely used indicators: Normalized Difference Vegetation Index (NDVI), Normalized Difference Water Index (NDWI), and Vegetation Condition Index (VCI). A fuzzy logic method for change detection is presented to generate spatio-temporal fuzzy change and uncertainty maps of forest disturbances. This approach overcomes the difficulty of selecting proper thresholds for traditional image differencing. The proposed method was applied to detect the forest disturbances in the north of South Carolina and the south of North Carolina, U.S.A. using the Landsat Thematic Mapper (TM) images from 1984 to 2005. The produced disturbance maps showed not only forest disturbances but also the uncertainty of the detected changes. Furthermore, the results for forest disturbances using NDVI, NDWI, and VCI were compared and analyzed. The results showed that both NDWI and VCI were more effective in detecting forest disturbances than NDVI was. However, the fuzzy detection maps of forest disturbances calculated from NDWI and VCI contained more noises than the maps generated from NDVI.

Keyword: Change Detection, Forest Disturbances, Fuzzy Logic, Vegetation Indices.
The Cultivated land slope graduation technical process of region and application--the case of Dalian
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ABSTRACT

This paper analysed the spatial landscape pattern of the cultivated land patch of the of Dalian 1:10,000 land use database; discusses the relationship between the cultivated land patch slope grade and DEM scale; presents the cultivated land slope grade technical process of region through GIS and DEM, realizes the cultivated land slope grade extraction through GIS program automatically; calculates the field ridge coefficient and the cultivated land net area through the cultivated land slope grade, as well as the cultivated land net area provides a scientific basis for the cultivated land database of the Second Territory Investigation, provides the protection and the spatial decision support of the cultivated land and the ecological and environmental.

Keywords: spatial landscape pattern; slope grade of cultivated land; DEM scale; terrain analysis
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ABSTRACT

Spatial sampling optimization is an important issue for both geo-chemists and geo-statisticians. Many methods have been developed. In this thesis, Spatial Simulated Annealing method is presented using hyperspectral data. This sampling method was applied in a project concerning environment assessment of the Dexing Copper Mine. Mine waste contains high concentrations of metals, mostly of a non-economic value. Most of them are discharged without any decontamination e.g. acid-generating minerals. Acid rock drainage can adversely have an impact on the quality of drinking water and the health of riparian ecosystems. To assess or monitor environmental impact of mining, sampling of mine waste is required. Optimal geochemical sampling schemes, which focus on ground verification of mine wastes extracted from hyperspectral data, was derived automatic from a JAVA program. Hyperspectral data help to identify ground objects by a larger spectral range. Spectral angle mapper classification technique is carried out to obtain rule images. A rule image provides weights that are utilized in defining the objective function for sampling schemes. These are optimized by means of simulated annealing. The simulated annealing is applied for Weighted Means Shortest Distance (WMSD) between sampling points. The scaled weight function intensively samples areas where an abundance of weathering mine waste occurs. A threshold is defined to constrain positions of all sampling points in these areas.
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ABSTRACT

In China, the mine is facing a stern challenge over its environmental protection, the limitation on its structure and function within its subsystem, optimization of its limited manpower, financial and material resources and its sustainable development. Digital mine is come up with to deal with all these problems. The Digital Mine can be liken to “a logistics supply chain”, the basic characteristic is the high-speed network, with broadband and two-way communication system, used as “path map”, which shall make sure the fast delivery of all the data within all the relevant enterprises in the country; It consists of vehicles, which refers to the technics of Mine CAD, virtual reality, mine simulation, scientific calculation, artificial intelligence, visualization and office automation; goods, which refers to mine data and mind application model; package, which refers to 3DGM(3-Dimensional Geographical Model) and data mining; security system, which refers to the collection and renewal system of mine data; and dispatching system, which refers to MGIS(Mine Geographical Information System), the common carrier of the entire information and office decisions, controlling the use and operation of all vehicles as well as all of the goods production and the package system.

The basic structure of the Digital Mine is composed of two parts: digital ground and digital mine. The digital ground is a management information system based on the EPR (Enterprise Resource Planning) and spatial information infrastructure and information system based on 3S technology and computer network. The digital mine regards the mine geology and surveying data as basic information data for spatial positioning, furthermore, inputting other relevant information if necessary, such as mining working-face, excavating working-face, underground chamber, mechanical and electronic equipments, ventilation and safety device, underground pipeline and communication and others, forming a spatial database. Thus, the entire mine’s information system of management and service and decision support system is established.

The Digital Mine is a huge systematic project, involving 3S (GIS, GPS, RS), IT (Information technology), mine science, virtual reality technology and visualization technology. Based on computers and network communication, the Digital Mine realizes the digitization of storing, transporting, expressing and applying of all the relevant spatial data and attribute data, including mine construction, exploration, development, mining, environmental protection and control. In addition, it is also a huge artificial intellectual system that integrates digital construction, digital exploration, digital mining, digital environmental protection and digital forecasting based on data dictionary technology, data warehouse technology, WebGIS, virtual reality technology, multimedia technology, CASE technology and artificial intelligence technology.

Key words: digital mine; data dictionary; data warehouse; WebGIS; virtual reality; multimedia; artificial intelligence
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ABSTRACT

Robinia forests is the main tree species of the Yellow River Mouth, and became to the biggest artificial Robinia forests in 1999 in East China, a total area of 12000hm2. Some of the Robinia Pseudoacacia Forests had been declining Since 1990s, till 2005 the area was only 3700 hm2. There were many reasons which caused the dead or dieback of Robinia Forests, such as the intrinsic factor(over mature), many other human factors(pollution, petroleum exploiting, hacking),

the natural factors(weather, storm tide, soil, underwater) and so on, which brought in a big loss to forest in Yellow River Mouth. How to timely monitor the dynamic changes of dieback, death area of artificial Robinia Forests, and study the occurring mechanism, which provide the scientific basis for management and protection of this beautiful artificial Robinia. In this paper a method was described to classify Artificial Robinia Forest health condition using remote sensing at in the Yellow River Delta. First, We evaluated the canopy condition of 376 trees at 37 circular (10*10 quad) field plots across the study area using the USFS Crown Condition Rating Guide. Differentially-corrected coordinates obtained with a hand-held Global Positioning System(GPS) were used to establish the geographic coordinates at the centre of the each field plot. A site health rating was calculated using the Visual Crown Rating formula which combines the indicator condition codes to determine the health rating. As we know, the Vegetation index has been useful for detecting defoliation because it relates directly to the green biomass present. So four Vegetation indices were used to transform the mapped Robinia Pseudoacacia Forests, Field data were used to measure the correlation of various classification techniques and Robinia health, which showed the Landsat TM image dated May 8, 2005 was the best relevance. And the four Vegetation indices of the image dated May 8, 2005 was followed by setting threshold value to classify Robinia into four health condition levels(Healthy, Moderate dieback, Severe dieback, Dead ). Of the four VIS, Normalized Difference Water Index (NDWI) was the best at discriminating the Robinia. The NDWI provided the best overall accuracy, 89.2%, for classifying Robinia according to tree vigor, followed by the VIS for Normalized Difference Vegetation Index

(78.4%), Modified Soil Adjusted Vegetation Index (78.4%), Soil Adjusted Vegetation Index (75.7%). Health detection result and relative environment factors analysis showed that high soil salinity and low groundwater depth were found to be significant at the health of Robinia forest.
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ABSTRACT 
In recent years, most of WebGIS services publish maps on internet based on Tile-Cache. With this mode, the raster data, vector data and attribute data of WebGIS face great potential security challenge. This paper analyzed the publish mode Tile-Cache technique and discussed the security mechanism which needed, such as information hiding, digital watermarking, data encryption algorithm and restrictive rule of data request. Simultaneously, this paper presents some corresponding examples in detail. At last, this paper gives the suggestion for improving the data security based on Tile-Cache technique. 

The published way of traditional WebGIS includes raster-map mode and vector-map mode. In recent years, the raster Tile-Cache mode replaces vector-map gradually. Tile-Cache technique has two main published ways: JavaScript map and flash map. These two kinds of techniques have a common feature that all of the map tiles would be generated in advance and stored in server side. Map tiles would be accessed and stitched up by special pyramid algorithms in client side. The difference of the two techniques is the program language, one is JavaScript, and the other is Action script. 

The security of JavaScript program without any encryption is very fragile. It expressly records the calling methods of map tiles, which makes the algorithm open and may leak the structure of the map tiles stored in server side. JavaScript map’s code usually be encrypted and confused to improve its own security. The main encryption methods include JScript.Encode encryption, Hex escaped character, decimal html coding and so on. The main confusion methods include removing the indent, replacing the variable name, using JavaScript keyword as variable name, eye deluded method, etc. After being encrypted and confused, the JavaScript code would be more complex and difficult to read. But it is translated and executed in the Browser on client side, which determines the nature of its readability. Flash map program dynamically access the map tiles by Action script. The source code can be viewed by decompile software and people can also get the request parameters submitted by means of blocking tools or find them in Browser’s cache file directly. To avoid this happens, it is necessary to take certain preventive measures. The IP frozen method is usually adopted. If the Browser accesses the map tiles using the same IP address in a long time without using official APIs, this IP address will be forbidden. 

This paper presents two methods to avoid the malicious downloading and protect the map tiles copyright. One is encrypting the http requests. There are many algorithms to encrypt http request contents, such as TEA (Tiny Encryption Algorithm). It has a good anti-differential performance. The other is using digital watermarking. Most of publishers use digital watermarking technique to protect their map tiles’ copyright. Digital watermarking is an important branch of information hiding, and the algorithms are not only based on spatial domain (such as LSB, patchwork), but also based on transform domain, such as DCT, DFT, DWT and so on. Many algorithms combine human visual modes. However, the digital watermarking can be removed or distorted by means of removing attack or geometric distortion attack, etc. To prove the robust of digital image watermarking, it can be combined with anomalous transform and the chaotic map. The non-authorized user could not be able to access the watermarking without corresponding key, which greatly enhances the security of the digital watermarking system. 

The security of vector data in WebGIS based on Tile-Cache technique faces the same challenge. Most of the spatial data’s transmission depends on the scripts code executed by the Browser. The map tile does not posses the spatial information, such as projection system or the geographic coordinates system. When the map are viewed, Appropriate 
Impacts of changes in climate variability on regional vegetation of China: NDVI-based analysis from 1982-2000
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ABSTRACT

Three methods have been used to distinguish the characteristics of changes in climate variability and normalized difference vegetation index (NDVI) during the period from 1982 to 2000 in China. There were great changes in climate variability and an increased trend in NDVI. The changes of precipitation variability were greater than the changes of temperature variability in each month, which is attributed to the changes of the monsoon system in East Asian. The abrupt changes of climate and NDVI were more significant in 1983 than in the other years because of the impacts of El Niño/Southern Oscillation (ENSO).Using these results, the influences of changes in climate variability on the vegetation have been studied in the whole nation and 8 regions divided according to the vegetation division map of China. The results show that abrupt climate changes in a small scale cannot cause the abrupt NDVI changes directly. In the nationwide region, in a longer time scale the persistence of above/below average temperature determines the changes of NDVI, in a shorter time scale the changes of precipitation in the magnitude influence NDVI significantly. The regional climate variabilities affect vegetation in different ways owing to the diversity of the vegetation types, climatic conditions and the topography of the land.

Keywords: Climate variability, Precipitation, Temperature, Normalized difference vegetation index (NDVI), Coefficient of variation (CV), Persistence of above/below average conditions (PAB), Mann-Kendall statistical test (MK)
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ABSTRACT 
In the view of problems in the exploitation and utilization of coal resources, this paper designs a system based on the integration technology of RS and GIS, and analyzes the future of this system in the sustainable development of coal resources. 
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Comparison ScanSAR Interferometry with Stripmap Interferometry in Bam
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ABSTRACT

ScanSAR[wide swath (WS) mode] uses the burst-mode technique to image larger swaths at the expense of azimuth resolution and each point on the ground can be imaged many times by the SAR satellites of ScanSAR mode during an orbit cycle, so ScanSAR interferometry is an attractive option for monitring of large-scale motions,at the same time,it is clear that the increase in temporal density of interferograms through the use of ScanSAR can greatly improve the accuracy of InSAR observations. In this paper,a complete description of repeat-pass ScanSAR mode is given, how to use ScanSAR data to get ScanSAR mode (WS/WS) differential interferograms is discussed, that is , ScanSAR interferometric processing consists of reading in and generating for each of the 5 sub-swaths a SLC dataset( taken ASAR data as example). In an interferometric ScanSAR image pair each dataset of one image is then resampled to match with the corresponding dataset of the reference image.Processing then continues as for normal interferograms. At the same time, we get DEM in SAR coordinates so that the unwrapped interferometric phase can be simulated. We get the WS/WS differential interferogram by subtracting the simulated nterferometric phase from the multi-look Wide-Swath interferogram.The previous steps needed to be done for all sub-swaths. The data can now be mosaiced in SAR geometry for further analysis and for geocoding afterwards. The mosaicing in SAR geometry can also be left out and the sub-swath data can first be terraincorrected and geocoded and mosaiced afterwards.

In the end, we compared results of ScanSAR interferometry with stripmap synthetic aperture radar [image mode (IM)] by taking bam district as example. The experimental results show that not only ScanSAR interferogrametry can monitor wider coverag than IM interferometry but also prcision of ScanSAR interferometry monitoring is as high as IM interferometry. So,we can draw a conclusion that ScanSAR interferometry can also used fully in the future for many fields.
 GPS-InSAR Data Integration Method and Its Application 
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ABSTRACT 
The powerful tool of GPS-InSAR integration is drawing more and more attention in deformation monitoring. This paper introduces firstly method of atmospheric corrections and orbit errors to InSAR images using GPS datas. Then, the scheme of GPS-InSAR data integrating is expounded, Finally, Analysis and examples prove that GPS and InSAR technology has highly complementary. On the one hand the GPS provides good approach for resolving sensitivity that the InSAR opposite to atmospheric parameters change and the orbit error correction, on the other hand, we can use GPS technology to raise the InSAR spatial resolution , and are able to monitor surface deformation in millimeter-level precision. Therefore, using GPS-InSAR integrated technology will break through the technical limitations of a single application. They play each of their respective advantages, which greatly improve the resolved capacity in space domain and time domain, so as to provide better services to monitor the surface deformation.
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ABSTRACT 
The term landslide includes a wide range of ground movement, such as slides, falls, flows etc. mainly based on gravity with the aid of many conditioning and triggering factors. Particularly in the last two decades, there is an increasing international interest on the landslide susceptibility, hazard or risk assessments. 

This purpose of this study is a combined use of socio economic, remote sensing and GIS data for developing a technique for landslide susceptibility mapping using artificial neural networks and then to apply the technique to the selected study areas at Nilgiris district in Tamil Nadu and to analyze the socio economic impact in the landslide locations. Landslide locations are identified by interpreting the satellite images and field survey data, and a spatial database of the topography, soil, forest, and land use. Then the landslide-related factors are extracted from the spatial database. These factors are then used with an artificial neural network(ANN) to analyze landslide susceptibility. Each factor’s weight is determined by the back-propagation training method. Different training sets will be identified and applied to analyze and verify the effect of training. The landslide susceptibility index will be calculated by back propagation method and the susceptibility map will be created with a GIS program. The results of the landslide susceptibility analysis are verified using landslide location data. In this research GIS is used to analysis the vast amount of data very efficiently and an ANN to be an effective tool to maintain precision and accuracy. Finally the artificial neural network will prove it’s an effective tool for analyzing landslide susceptibility compared to the conventional method of landslide mapping. The Socio economic impact is analyzed by the questionnaire method. Direct survey has been conducted with the people living in the landslide locations through different set of questions. This factor is also used as one of the landslide causing factor for preparation of landslide hazard map.
tiles will be accessed and stitched up by special pyramid algorithms, which convert the tiles’ name to corresponding correct coordinates. In order to identify the feature of the geographical objects, the corresponding vector data would be transmitted in JavaScript file from server side to client side. So, for improving the security of the WebGIS based on Tile-Cache technique, not only the contents of http/https’ requests, but also the value of the vector data, could be encrypted and confused. Then this paper gives a specific algorithm to encrypt the vector data in detail. 

Attribute data run an important role in WebGIS, and it covers all of the information in addition to the spatial location and topological relations of the geographical objects. Usually, WebGIS service providers do not have any restriction on attribute data’s request, and non-authorized user can obtain the attribute data and corresponding vector data by the traversal request. It made the security so fragile that the whole system could be copied easily. So, in the security design of attribute data’s query, providers need to restrict the number of the records to avoid the bulk downloading of the important data.
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ABSTRACT 
Analytical studies are carried out to investigate temperature changes in a confined aquifer system in response to season-induced temperature fluctuations in its recharge area. The system consists of a confined aquifer, an impermeable roof whose top reaches the normal temperature layer, bedrock and recharge area. Through establishing a relevant mathematic model, an exact analytical solution is derived to investigate temperature changes in the confined aquifer system in response to season-induced temperature fluctuations in its recharge area. This model is an improvement of the sample model obtained by Cermak and Jetel (1985). Through analysis of the analytical solution, it is indicated that the temperature in the confined aquifer system fluctuates in response to season-induced temperature fluctuations in its recharge area, and the amplitude gets smaller with the distance from the recharge area getting further. And the degree of the changes above is not only related to the thermodynamics parameters of the confined aquifer system, but to the flow velocity of groundwater in the system. On the one hand, with the increase of the flow velocity of groundwater in the system the season-induced temperature fluctuations transmit further, and the attenuation degree of temperature fluctuation amplitude is smaller in the system; On the other hand, with the increase of the heat capacity of the confined aquifer system temperature fluctuations transmit slower and nearer. Besides, with the increase of the heat transfer coefficient of the confined aquifer system the temperature fluctuation amplitude is smaller, and the temperature fluctuations transmit nearer. Moreover the heat transfer coefficient of the confined aquifer system only influences the temperature fluctuation amplitude, but nearly has no obvious influence on the transmitting velocity of the temperature fluctuations in the system. Further, it is discovered that the thermodynamics parameters of the confined aquifer system only influences the temperature changes of the area in which temperature fluctuations obviously, while the velocity of groundwater can influence that of the area in which temperature fluctuation amplitude is very small besides that.
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ABSTRACT

The research of Three Dimensional City Model (3DCM) has become a hot topic in GIS field in recent years, and it also has played an important role in traffic, land, mining, surveying and mapping, and other fields, especially in urban planning. However, the difficulty to acquire 3D data is the key obstacle to the further development of 3DCM. Airborne LIDAR, integrating GPS, INS and scanning laser rangefinder, can rapidly acquire the 3D position of ground by airplane, which is very economical, efficient and convenient to acquire 3D data. Because traditional three-dimensional data acquisition method can’t meet the need of the city’s fast development, airborne LIDAR technology is regarded as a convenient, swift, high-efficient three-dimensional data acquisition method. Compared with traditional methods, the airborne LIDAR technology has the following characteristics:

1) High efficiency: in 12 hours, the airborne LIDAR can scan 1000 square kilometers, next, with the help of the related post-processing software, LIDAR cloud data can transform them into GIS format or other receivable format in certain automatic or semiautomatic mode.

2) High precision: because the pulse of laser light isn’t easily subject to shadow and solar angle, it greatly improves the data quality. The flight height limit has no influence on its elevation data precision, which is superior to the conventional photogrammetry. The plane precision may achieve 0.15 to 1 meter, the elevation precision may achieve 10 centimeters.

3) All-weather feature: airborne LIDAR is active remote sensing without considering the digital aerial photogrammetry.

4) Rich information: with the aid of airborne LIDAR ,we can obtains not only the three dimensional coordinate of ground point, but also the three dimensional coordinate of terrain details, such as trees, buildings, roads. If it is integrated with CCD, it could gains image information. We acquired the airborne LIDAR data of 20 square kilometers in the central area of Shanghai using ALTM3100 airborne LIDAR system of the Optech company in 2006.This paper introduces the data processing procedure of the airborne LIDAR data, LIDAR system uses random commercial software to process plane GPS tracking data、plane attitude data、 laser ranging data and the swinging angle data of laser scanning mirror, finally, obtaining the three-dimensional coordinates(X,Y,Z) data of various surveying points. Which three-dimensional discrete dot matrix

data is without attribute suspending in the air namely LIDAR original data, named “point cloud”.

LIDAR data performs pre-processing to obtain digital surface model (DSM), which is classified and extracted, we acquire topography and object related to modeling, preparing for three-dimensional city model. Data pre-processing includes abnormal point deletion, coordinate transformation and flight strip combination.

1) Abnormal deletion: in the process of actual flight surveying, due to all kinds of factors such as mirror reflection, circuit problem of system, obstacle. LIDAR original data often have abnormal values, so we must conduct filtering for original data in order to delete those abnormal points that are higher than the flight height or lower than the ground.

2) Coordinate transformation: Original point cloud data of LIDAR belongs to WGS-84 coordinate system, speaking of Shanghai; we should transform WGS-84 coordinate system into local coordinate system. For this purpose，firstly, WGS-84 coordinate system will be transformed into Beijing 1954 coordinate system, then transforming Beijing 1954 coordinate system into local coordinate system. Regarding elevation datum, what GPS provides is geodetic height basedon the surface of ellipsoid, in practice, what we need is normal height based on the geoid, elevation datum transformation finished by establishing elevation normal model depending on some known control point fitting.

3) Flight strip combination: when LIDAR system works, as a result of the limitation of flight height and field of view ,it must fly the multi-strip route in order to complete certain area, moreover , these routes must maintain certain degree of overlap(10%-20%).Therefore we must merge LIDAR original data of different flight strips, and sort it according to X direction or Y direction then merge LIDAR data of all flight strips into the whole according to certain order in order to conduct block extraction and processing. At present, we used famous business software TerraSolid, developed by Company of Finland to realize the classification and extraction from the LIDAR data TerraSolid depends on MicroStation platform, on the basis of classification and extraction algorithms presented by Axelsson, et al. of Swedish, including a lot of module such as TerraScan, TerraModeler and TerraPhoto. TerraScan is used in the field of LIDAR data classification and extraction, TerraModeler is used for producing and dealing with various planes, TerraPhoto is used for dealing with the primitive image, topography model and building model are got by using this software, complicated artificial building (Oriental Pearl, Jin Mao mansion etc.) need artificial repair and disposal, data processing of 20 sq. km. takes more than one month, efficiency has been improved greatly on the premise of guaranteeing the precision. Topography model and building model can be obtained by using TerraSolid and combining a few manual intervention based on DSM, The topography model is expressed with the triangulated irregular network (TIN), the building model is expressed with 3ds format, threedimensional model of non - texture of Lujiazui region of Shanghai was gained by LIDAR data. In order to achieving better visualization effect, the topography model overlaps orthophoto, and stuck true texture to building model, true city landscape of Lujiazui region of Shanghai is established. This paper has introduce post-processing procedure of airborne LIDAR data systematically, has realized the fast reconstruction of three-dimension urban model based on LIDAR data, enable this technology to serve the information construction of the city better.

Keyword: Airborne LIDAR, 3DCM, 3D Data Acquisition, DSM, Point Cloud, Data Classification and Extraction
 Monitoring desertification around city due to city expansion based on multi-temporal remotely sensed imageries 
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ABSTRACT 
Due to its synoptic coverage and repetitive data acquisition capabilities, remote sensing has become a widely used technique to monitor the effects of human activity on terrestrial ecosystems. This paper presents the spatial extent, magnitude and temporal behavior of land desertification around city caused by city expansion. The selected test area, Huoliguole city, is a typical grassland city in china, located in the northeast of china. A time-series of Landsat TM images covering a period of 20 years (1987-2006) were used. The data sets were geometrically and radiometrically pre-processed in a rigorous fashion, followed by a linear spectral mixture unmixing model to extract fraction images of vegetation and sandy soil. While the biomass images were extracted by polynomial regression model based on the ground-based observations amount of grass and satellite remote sensing vegetation index. Through combing the vegetation fraction images, sand fraction images, biomass images, and PC (principal components) images, the grassland desertification information around the built-up area of the city was extracted based on BP (Back-Propagation) neural network algorithm. The results of our studies indicate a significant city expanding over the last 20 years, and the similar trend was also observed in the temporal magnitude behavior of severe grassland desertification away from the city. 

Keywords: City expansion, grassland desertification, remote sensing, spectral mixture unmixing, BP neural network, spatio-temporal analysis
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ABSTRACT 
This study predicts the reason of unknown-caused fires that occurred in grassland in the east of Inner Mongolia, China. GIS and logistic regression are used to build the predicting models. The causes of grassland fires were classified as vehicle, production, living and lighting. The areas were divided into fired and unfired grid cells (500m*500m) with spatial analysis, in order to determine the spatial factors and weather factors, such as the nearest distance to villages, roads, fields etc. Logistic regression was used to build predictive models of the probability for each reason of grassland fires. Four probabilities of each unknown-caused grassland fire were calculated and the maximum value expresses the fire reason. The results show that natural fires are less than human-caused grassland fires and they can be used in fire risk models and to support fire management decision-making. These methods would take advantage to the other grassland fire studies, such as fire ecology, fire weather, fire cycle, etc. 
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ABSTRACT 
As a new and active remote sensing sensor, airborne LIDAR (Light detection and ranging) has gained considerable attraction in both scientific and commercial communities. Nowadays it has being accepted as a tool for precise 3D spatial information collection and it is being applied in many areas such as DEM and true ortho-photo generation, risk evaluation, resource management, forest and agriculture area, transportation planning, city modeling and so on. Airborne LIDAR systems provide not only the precise 3D geometric information but also the radiometric information. 

Existing studies mainly focused on its geometric information processing and applications. In fact the radiometric information can provide the reflectance of the objects illuminated by the laser shots and it is useful in many aspects in LIDAR data processing such as strip adjustment, accuracy assessment, land cover classification and so on. However the raw radiometric information (the raw intensity data obtained by the airborne LIDAR system) can not be applied for it is influenced by many factors such as the distance between the plane and the illuminated target, the incident angle, the atmospheric conditions. Therefore the raw intensity data must be corrected for use in many applications such as land cover classification, feature extraction for accuracy assessment. And recently the correction of the raw airborne LIDAR intensity data has gained more and more researchers’ attention. This paper proposes a relative correction approach for the airborne LIDAR intensity for land cover classification purpose and the classification accuracy is analyzed to evaluate the efficiency of the correction approach. Based on the radar range imaging equation, it implies that the airborne laser intensity is a function of sensor system, atmospheric condition and object reflection properties. Considering the above three mentioned factors’ direct influence, the proposed approach uses a correction model the parameters of which are estimated from the LIDAR points in homogeneous fields from three different flying altitudes. The correction model mainly contains the exponential function to simulate the atmospheric effect, quadratic function to stimulate the effect of the range and incident angle. The correction approach includes three steps: a) selecting appropriate homogeneous fields which contain mainly the singular-return points, excluding the vegetation points, the high intensity points, the low intensity points and the points with multi-echoes; b) parameter estimation of the correction model using non-linear least adjustment; c) applying the intensity correction to all points. The correction result is evaluated by the intensity value variation of the homogenous fields, the smaller the standard variation value is, the better the correction result is. After the correction, the corrected intensity data is used for land cover classification and the results is compared with classification result from raw intensity data. Experiments are conduced by the airborne laser scanning data with three different fly altitudes which contains many different land covers including roads, roofs, grass, soil, water, trees and so on. The classification result and the evaluation of the corrected intensity data visually demonstrate the efficiency of the proposed correction method.
The research of the method for construction of interactive virtual reality scenes based on Ajax technology——a case study
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ABSTRACT 
The development of Digital Earth has made a tremendous impact on all aspects of human social life, and a series of effective work around Digital Earth which attracted wide attention have been carried out by people with different background. Meantime, exploitation of the popularized technology is constantly being mature with the development of Google Earth. However, if the client users master a more convenient modeling technique, it will promote the popularization of Digital Earth technology which can be applied in many aspects of social life. As a newly emerged network technology, Ajax provides a good solution for application in developing of virtual reality technology based on Web. This paper analyzed the principles and key technologies of Ajax, explored how Ajax can be used in construction of interactive virtual reality scenes through case study, in order to enhance access speed of virtual scenes on Web page, and increase the authenticity, interactivity and extensibility of virtual scenes. The paper showed the whole process of virtual model construction and proposed an efficient way to achieve interactive scene. The results showed that the combination of SAI (Scene Access Interface) method and Ajax technology could effectively save network bandwidth and enhance user experience, which laid the foundation for the development of virtual reality technology based on Web and the popularization of digital earth technology. 

Keywords: Ajax, digital urban, VRML, X3D, SAI
 Assessment of the stable light derived from DMSP/OLS nighttime imagery 
Husi Letu∗ a, Gegen Tana 
ABSTRACT 
A stable light image of human settlement was extracted from the Defense Meteorological Satellite Program’s Operational Linescan System (DMSP/OLS) nightlight time series images for the year 1999 by removing random noise affected by clouds and period noise affected by sunlight, moonlight, temporary light of fires and fishing boats. To assess the accuracy of the extracted stable light image, we compared it with a 10-day composite DMSP/OLS image. This comparison confirmed the removal of the random noise and period noise from the stable light image. We further evaluated the stable light image by using the nighttime image made by Hara et al. (2004) and the building area rate data. Our result shows that the extracting precision of the stable light image was higher. 

Keywords: DMSP/OLS, assessment, stable light, building area rate data
 Quantitative Research on Anthropogenic Factors of Land Desertification in Arid Area—A Case on Yudan Oasis，Xinjiang, China 
Chengzhi Li 

Xinjiang university, 14 shengli road Urmqi, Urmqi, China, 830046 

ABSTRACT 
Land desertification threatens human beings subsistence in arid area. Natural and anthropogenic factors are the main causes of land desertification, and the effect of anthropogenic factor is very important in process of land desertification in arid and semiarid area. In this paper, it applied the methods of the principal components analyzing 7 influential factors of land desertification in Yudan oasis, Xinjiang, such as agricultural population, livestock numbers, cultivated land area, annual average precipitation, annual average evaporation, annual average temperature, moderate gale days. It concluded that the anthropogenic factors included agricultural population, livestock numbers and cultivated land area are the first principal component of land desertification and the contribution rate accounted for 59%; the natural factors included annual average precipitation, annual average evaporation, annual average temperature, moderate gale days are the second principal component of land desertification and the contribution rate accounted for 26%; others factors are the third principal component and the contribution rate accounted for 15%. The result indicated that the human activities included unlimited wasteland development, farmers overgrazing, cutting firewood and rooting medicinal materials is the main factors of land desertification in arid area. It proposed that the human activities should been confined under the scope of sustainable developing ecology. 

Keywords: Land Desertification, Anthropogenic Factors, Quantitative Research, Arid, Yudan
 A red tide detecting method using spectral angle mapping technology based on MODIS data 
Wenjin Wu∗
Wuhan University, School of Remote Sensing and Information Engineering, Wuhan, China, 

430072 

ABSTRACT 
Remote sensing technique has become one of the most important means of red tide detection. Now, there have been a number of successful applications of red tide detections using remote sensing technology in the world. The present detecting technology basically based on the true color images of the ocean, chlorophyll a (CHL-a) maps and sea surface temperature (SST) maps, however, these methods all have some limitations. 

Red tides can be cased by numerous kinds of phytoplankton or zooplankton. Some of the red tides will case an apparent color change in the ocean, but some will not. So, in the first method, if there is no change in the ocean color pictures, the red tide will not be detected. CHL-a index will increase when the red tide is cased by phytoplankton, that is also the theoretical basis of the method 2, but it will not work when the red tide is cased by zooplankton. Many researches indicated that red tides can arose a rising in SST, but ocean currents and so many other factors can cause the phenomenon as well. It seems that method 3 maybe not the perfect way too. 

In this paper, the author suggested a process based on the spectral signature and spectral angle mapping (SAM) method to detect red tides. Spectral signature of red tides has three features. Firstly, there are 2 peaks in the wavelength rage of 500nm-800nm, and the second reflection peak in the wavelength rage of 680nm-710nm generally, is the sign to distinguish a red tide from normal sea water. Secondly, the height of the second reflection peak varies with the dominant species which cause the red tide. Last but not the least, the shape of the spectral signature of a certain kind red tide is almost the same, differences only exist in the modular of spectral vector, and that is the theoretical basis of the SAM-based red tides detection process. 

AS preprocess, minimum noise transform (MNF) and pixel purity index (PPI) should be done to collect the end-members. Then, we can select the end-members in the n-dimensional visualization of ENVI software. By examining the end-members’ spectral signature, people can tell whether it is the red tide pixel or not, even which dominant species are as well with a complete spectral libraries. Finally, with the SAM method, red tide class can be highlighted. It is also very convenient to do the area calculation and change detection after this kind of classification. 

In conclusion, the method discussed above can be used to detect all kinds of red tides, and with the high temporal resolution of MODIS, it is possible for us to analyze the relationship of the probable influencing factors of red tides and the change of red tide area based on the change detection. That will be helpful to realize the red tide prediction which could minimize the losses caused by red tides. 

Keywords: SAM, red tides, remote sensing, spectral signature
The Data Processing Model of Monitoring Crustal

Deformation Using GPS

Lan Xiaoqi∗, Li Sen, Duan Bingbing

College of Civil Engineering, Hohai University，Nanjing Jiangsu 210098,China

ABSTRACT

To use GAMIT software of GPS to separately calculate the multi-phase observation data of monitoring crustal deformation using GPS in a single-day can obtain high-precision baseline vector and its coordinated factor matrix of multi phases among different crust monitoring sites. Then we will establish a model of computing drift velocity of crust monitoring sites by using multi-phase baseline vector among different sites. To use GAMIT software for processing crustal deformation data monitored by GPS developed by VB language, combining with some GPS observation data from Crustal Movement Observation Network of China to conduct the corresponding adjustment calculation can obtain the vector diagram of sixteen sites’ drift velocity of Crustal Movement Observation Network of China (CMONOC). The comparative analysis of the two models’ results shows the accuracy and reliability of the data processing model proposed

in the chart.


Key words: GPS, Crust Deformation, drift velocity, GAMIT
The stratified and automatic information extraction from high resolution satellite imagery based on object-oriented method

JIANG Tao*a, b, FANG Lei a

a Remote Sensing Department, Geomatics College, Shandong University of Science and Technology, Qing dao, Shan dong, China;
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ABSTRACT

High spatial resolution satellite imagery has been widely used in mapping, environmental monitoring, disaster management, city planning, because of its favorable visual effects, plentiful texture information, accurate positioning etc. Traditional classification methods which face to the medium/low-resolution satellite data have been proved not fit for the high resolution image processing. The object-oriented classification method can resistance the salt and pepper effect, because it is based on patches of spectrally similar pixels which have been produced by image segmentation. In this paper, a hierarchical framework that based on the stratified classification idea is proposed and applied to the land cover mapping of city. This stratified framework integrates the object-oriented multi-scale segmentation and quantification of image object features. The scale parameter of segmentation is the key factor during the framework building. In the study,

Scottsdale, Arizona state, USA, is selected as the study area because of its plentiful spatial features and beautiful sight.

The overall accuracy of the land cover classification is 82.58%, the Kappa Coefficient is 0.80 and the user’s accuracies of the most land-objects are exceeding 85%. The study is demonstrated using the object-oriented image analysis software, Definiens Developer 7.0, which can be integrated with other spatial data in vector-based geographical information system (GIS) environments.

Keywords: object-oriented classification, stratified classification, multi-scale segmentation, Remote Sensing
 Research on Vegetation Index Database Based on GIS 
Chunsen Zhang∗, Fuguang Du 
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ABSTRACT 
In fields of the remote sensing application, as the important information source to reflect the surface vegetation information, the vegetation index is not only helpful to enhance remote sensing interpretation, but takes as a remote sensing method, widely to apply in aspects of vegetation coverage monitor, land utilization change analysis, crops recognition and crops disaster forecast and so on. In addition, in aspect of vegetation growing mechanism, the vegetation index is also used to diagnose a series of vegetation biophysics parameter as well as use vegetation biophysics parameter to analysis vegetation growth process, and it is the physical foundation of the vegetation remote sensing. Because the vegetation spectrum is influenced by vegetation itself, the environmental condition, the atmospheric environment and many other kinds of factors, the vegetation index has the obvious regional and the temporal. In the paper, combining the Com-GIS technology, a conceptual design with the vegetation temporal and the spectrum information's application oriented is provided based upon MODIS data vegetation index spatial database of Shaanxi Province, as well as it has been carried into execution. With the powerful function of GIS to storage of graph (image), attribute and the temporal data, inquiry, analysis and management, The different temporal vegetation index data (normalization vegetation index NDVI, ratio vegetation index RVI, the differential value\environment vegetation index DVI \ EVI and so on) which produced by the whole year (2003) MODIS data of Shaanxi Province, corresponding MODIS image and spatial location (the map) data is been storage. The essential vegetation index application analysis method and the model have been conformed into the database to make the integration and unification of data, the method and model in the vegetation index based on GIS spatial database. And as while as to realize the function of data display, inquiry, analysis, management based on the temporal and spectrum information MODIS, ETM image data. The practice has proved that: using the temporal, the spectrum and the space position information which in the GIS spatial databases to the extraction of the remote sensing vegetation information to make it is possible for remote sensing images to analyzing the vegetation index information from another angle. It is know better about the vegetation index information. It provided the analysis basis for the vegetation classification, the crops growing trend monitor and surface vegetation change and so on. 

Keywords: vegetation index, spatial database, MODIS, GIS
 Rural address Geocoding Model for Improving the Rural Spatial Information Infrastructure 
Yuchun Pan ∗, Baisong Chen, Shuhua Li, YanBing Zhou, Zhou Lu 
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ABSTRACT 
The transition from sectorial to integrated rural and agricultural management has highlight the fact that data are highly institutionalized resources that are collected to satisfy the specific remit of the collecting department, often without reference to wider potential uses. This has led to a wide range of different data format, semantic, and precision for the same location, which are a significant barrier for constructing an integrated spatial data infrastructure to support integrated management and decision-making support. Considering the rural cadastral management system and postal zones, it designed the rural address geocoding model based on rural cadastral parcel, Put forward the geocoding standard consisted by the absolute position code, the relative position code and the extended code. It designed the rural geocoding database model, and the address information collection and update mode. Then based on the rural address geocoding model, it proposed the data model for rural agricultural resources management. Results showed that the postal code-based address coding ensured its stability and easy memory; two-dimensional coding based on the direction and distance facilitated location and memory; the extended code can enhance scalability and flexibility of the coding address. 

Keywords: Rural region, Spatial information infrastructure, Address geocoding, Cadastral parcel
 Space Camera Auto-Focusing Based on Radial Basis Function Network 
Xingxing Wu, Jinguo Liu, Da Yu 
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ABSTRACT 
As circumstance temperature of space camera changes, flex of structural components and distortion of optical components lead to change of focal length and image quality. Radial Basis Function (RBF) network was used to approximate the complex nonlinear relation between focalization quantity, image quality, temperature level and axial temperature difference of space camera. After the Radial Basis Network was trained with thermo-optical experiment data, temperature level and axial temperature difference could be input to the network to get coder value of best image position. In this way focusing forecast under different temperatures can be realized. Results of focusing forecast experiment validate this method.
 Classification of Wetland vegation based on spectral characteristics 
Juan Long 

National Engineering Research Center for Information Technology in Agriculture, Beijing hai dian qu xi san huan bei lu 105, Beijing, China, 100048 

ABSTRACT 
Remote sensing technology in three-dimensional visualization technology is indispensable for global forecasting, monitoring data to provide a reliable information, at the same time enriching the content of three-dimensional visualization, the study of high-resolution remote sensing image based on the use of features of the spectral information 、 shape、 structure, texture and other details of the characteristics. Extraction of object-oriented information technology methods, through the multi-scale image segmentation, the use of visual interpretation of the establishment of membership function, and through field sampling results, the establishment of membership function, so that a single pixel of the mixed type of features greatly reduces the extent. Therefore, the analysis of the traditional features of the spectral characteristics, the use of mathematical statistics by judge logo pixel is no longer appropriate statistical methods. The object-oriented methods, Segmentation as a result of the first to use the partition features into a single entity, for the pixel partition to partition, it can take full advantage of features of the spectrum, texture, geometry and location information on the classification of entities to improve the classification results, which can more Fast and accurate extraction of the type of interest,which can provide a reliable basis for decision-making.
 A Method for Digital Identification of Mountain Altitudinal Belts from Multi-source Data 
Ranhao Sun, Baiping Zhang, Liding Chen 
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ABSTRACT 
Identification and analysis of altitudinal vegetation belts is one of the core issues in landscape ecology and mountain geography. However traditionally, only discrete data are available, and the classic archives and hand-drawn diagrams were used to express altitudinal belts and their vertical combination. As a result, the quantitative analysis of altitudinal belts and their spatial patterns is seriously restricted. 

Digital spatial data has dramatically increased in quality and availability recently; however, there are limited opportunities to make use of these data sets in altitudinal belts identification because of the lack of available identification models, and as well-known, this is also one of the major obstacles for the multi-dimensional spatial data modeling and visualization. The objective of this paper is to develop an identification method for digitally extracting continuous information of the spatial distribution of altitudinal belts from multi-source data, mostly including digital elevation model data (DEM) and digital vegetation data. The single peak pattern and single flank pattern designed in the identification method are the basic landscape patterns in the mountain areas. The manuscript also describes the interface “Mountain Altitudinal Belts Digital Identification System” (MABsDIS) developed by Matlab and VB.NET languages for integrating the data of altitudinal belts. Finally, this method and software is used in the Daqing Mountains of central Inner Mongolia of China for an example application, and good results are drawn with meaningful figures, which show the spatial patterns of the altitudinal vegetation belts in all slope exposures. 

Rather than argue for a single unified methodological approach that can identify altitudinal belts exactly than all others, such as extensive field survey with sufficient budget and time, the digital identification method could greatly facilitate the comparison and analysis of altitudinal belts, and could potentially be a solid basis for further analysis of altitudinal belts and their relationships with environmental factors.
 Research on remote sensing image processing based on 
discrete global grids 
Shengmao Zhang ∗a, Sufang Zhou *a, Zhenhua Lv b, Hui Zhaoc 
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ABSTRACT 
Traditional software provides comprehensive analysis of satellite and aircraft remote sensing data. The data for analysis is always projected onto the plane. There are a number of map projections, or methods for translating a sphere into a flat surface. No projection is perfect .They stretch, tear or compress the features of the Earth to some degree. Different projections distort different qualities of the map. The analysis of remote sensing data on flat surface affects the accuracy of the results. This paper develops a method for analysis of remote sensing data. The analysis is not based on flat surface but approach spherical surface. Octahedral quaternary triangular mesh (O-QTM) is developed by Dutton. It is one of the common discrete global grids. This paper finds a way for remote sensing image processing based on O-QTM. The remote sensing data can be converted to image of octahedral quaternary triangular mesh. Image overlay analysis and data fusion can be operated on the O-QTM. 

Keywords: remote sensing image, discrete global grids, quaternary triangular mesh, map projection
 Web Services and Grid Technology in Digital Forestry 
ZhangWangFei∗
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ABSTRACT 
As an organic composition of Digital Earth, Digital Forestry is a dynamic concept and its technologies is developed and perfected accompanied with the development of information technology and management techniques. The information and data of the Digital Forestry is wide, rich content, huge and dispersed. It is an urgent problem how to integrate these data and make it useful for forestry decision-making and forestry management. Grid and Web services provide the key to solving these problems. The design objects and function of Web services in Digital Forestry platform which aimed at the character of forestry information construction was been expatiated in this paper. The structure of the Digital Forestry platform was put forward with service-oriented architecture and Grid technology. Virtualization of resources in Grid technology is reflected by the form of Web services and the state is an important concept in Grid computing. HTTP agreement is stateless and we often agree that Web services are stateless entities, but the state is very important for us, the problem how to realize the orderly Web services need to be solved in time. WFRS (Web Services Resource Framework) give us a way to solve this problem. WSRF is a series of norms to describe the "state" of the resources and the relationship between Web services. WS-Resource is thecore of WSRF. In this paper we studied the relation between Web services, state and WFRS. It is the WFRS.net technology which is used in this paper to design the Digital Forestry Web services platform. The development of Forestry service standards, the methods of services registered, the service call mechanism and the way of service publication were discussed in the WSRF-based Web Service. The Web service registering, publishing, inquiring and using were implemented on this platform. A new method of types of forestry information sharing and multi-management level and multi-operation field cooperative working was provided by our WSRF-based and Grid-supported platform in this paper. 

Keywords: Web service, Digital Forestry, Grid, WFRS
 Simulating winter wheat and summer maize production under future climate change scenarios in North China Plain 
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ABSTRACT 
Global climate change has significant impacts on Agricultural production. Future climate change will bring important influences to the world food security in North China Pain (NCP) which is one of the major grain production areas in China. A crop model, Crop Environment Resource Synthesis (CERES), was used to simulate the winter wheat and summer maize production of NCP under B2 climate scenario based on the SRES assumptions with the result of RCMs projections by PRECIS (providing regional climates for impacts studies) system introduced to China from the Hadley Centre for Climate Prediction and Research. Then the crop production and life time change trends under the climate change were analyzed. The CERES model was validated by comparing simulated crop life time and production under current climatic conditions with independent field-measured data in Yucheng Comprehensive Experimental Station, Chinese Academy of Sciences (YCES, CAS). The change trends calculated by linear regression were tested through Mann-Kendall test. The results showed that the temperature of NCP increased in the most area, but the precipitation decreased in the last 50 years. The life time of both winter wheat and summer maize was lengthened, but the crop production decreased in the last 50 years. Under the B2 climate scenario, the temperature will increase 2.5 degrees to 2030, and the precipitation will increase apparently. As a result, the life time of winter wheat and summer maize will decrease and the crop production will increase. After 2030, the temperature will increase persistently. When the temperature variability exceeds 3 degrees, the crop production will decrease. The results indicate that the climate change in a relatively short period with a low extent will bring positive influences to agricultural production, but continuous temperature increasing will bring negative influences to crop production. The conclusions provided support for the decision-making of agricultural production and arrangement in NCP.
Research on 3D Modeling Technology Based on Digital

Photogrammetry

Wang Zhen ∗a,Zou Jitinga,Zhao Xi’ana, Hou Hongzhena ,Wang Wanfenga
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ABSTRACT

In the paper the digital photogrammetry method of solid modeling based on remote sensing image pair is introduced. By this method the intersection model can be easily built, and then the paper provides some information about the semi-automatic digital photogrammetry software of CyberCity, and finally texture mapping and the solid model of city are realized. It is proved that the method of modeling realizes great balance of demand of speed and fidelity. It shows great advantage especially for large are.

Keywords: Digital Photogrametry , geometric modeling ,texture mapping ,3D modeling
 Point Cloud Data Segmentation Based on DBSCAN 
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ABSTRACT 
Point Cloud Segmentation is very essential in reverse engineering and is the core of target detection and registration. The paper proposes the Density-Based Spatial Clustering of Applications with Noise (DBSCAN) in point cloud segmentation. The points were first sorted in 3D grids, and the redundant points were filtered in the grid. Then 3D coordinates, mean curvature and Gauss curvature were got in the 3D grids, which were taken as input data in the DBSCAN. As the pre-processing, the data were normalized in [0,1]. The similarity measure was chosen in the Euclidean distance weighted. Experimental results demonstrate that the approach based DBSCAN is better flexibility, stability, and anti-noise. 

Keywords: Point Cloud Data, 3D grids, segmentation, curvature, DBSCAN 

 Study on the Method of 3D Modeling for Geological Body 
Chun-hua Xiu , De-fu Che∗
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ABSTRACT 
Three-dimensional (3D) modelling of geological body is an important issue of 3D GIS and 3D geosciences modelling(3DGM), and one of the key technologies of digital mine. In this paper, based on the analysis of previous researches on 3DGM, we propose a new approach for 3D modeling and visualization of geological body based on generalized tri-prism (GTP) volume. 

Data of fault for modelling is difficult to be obtained, and the fault’s spatial geometrics are very complicated. The research on fault’s 3D simulation is in primary state. In consideration of the deficiency of the method of creating faults model and the feature of faults, the idea for creating 3D faults model is proposed, which is based on adding fault-scale to multi-scale of 3DGM. The faults are classified to simple faults and complicated according to the faults amount and their relations. The idea of subdividing complicated fault into simple faults according to some rules is presented to create the entire simple faults model in the geological body. Process of simple faults modelling is put forward according to the features of simple faults, including pre-processing data of fault, taking simple faults as the scale to build limiting triangles of RPB, checking fault model and interactive edit. The fold has complex structures, diverse types and many kinds of combination patterns. So, it is one of the hot and difficult issues in the domain of 3DGM. In this paper, a new method of 3DGM for folds is proposed. The key of the modelling of geological body with fold is the construction of the limiting-triangle, which includes automatic and interactive construction of limiting-triangle. This method puts the detection of fold through the entire process of creating multi-scale geological modelling of geological body. Meanwhile, with the flexible 3D interactive technology developed in this paper, it is easy to construct and to edit GTP model interactively. Hence, the geological body with complicated fold can be accurately generated. 

With all the researches above and based on PC-Windows development environment, object-oriented programming language Visual C++ 6.0 development, 3D graphics adapter OpenGL and SQL Server, the functions of multi-scale spatial modelling for complicated geological body are realized in GeoMo3D. The main modules of GeoMo3D system include: engineering document management, spatial data management, 3D spatial modelling, 3D visualization, and 3D spatial analysis, engineering design, professional application module adapter, and so on. With actual geological and relative engineering raw data from an iron mine, a 3D geological model is generated and the spatial operations including visualization, spatial analysis and engineering design are verified.
 Transiogram Modeling for Markov Chain Simulation of Discrete Geospatial Variables 
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ABSTRACT 
The recently proposed Markov chain geostatistics provides a promising powerful approach for modeling of discrete geospatial variables and assessment of associated spatial uncertainty. The transiogram concept was proposed as the accompanying metric of the geostatistics for measuring the spatiotemporal auto and cross correlations among classes of discrete geospatial variables. Thus, tansiogram models play the role to deliver input information of spatial correlation structure to the estimators of the geostatistics – Markov chain random field models. In Markov chain simulation of complex discrete geospatial variables with multiple classes, joint modeling of a number of experimental auto and cross transiograms is needed. This can be tedious when the mathematical model fitting method are used, particularly when experimental transiograms display complex shapes. The linear interpolation method can perform the joint modeling quickly. This study explores its applicability of the linear interpolation method as well as the sensitivity of Markov chain simulation to different ways of transiogram fitting by case studies. Our case studies show that: (i) linear interpolation is satisfactory or even superior to mathematical model fitting when samples are sufficient and experimental transiograms are reliable; (ii) when samples are relatively sparse, choosing a suitable lag tolerance is necessary to obtain reliable experimental transiograms for linear interpolation; (iii) when samples are very sparse (or few) and experimental transiograms are erratic, coarse fitting based on expert knowledge is recommended as a better choice while the linear interpolation method does not make sense; (iv) simulated results of a five-class variable are similar for interpolated and fitted transiogram models when samples are sufficient; however, they do not show large differences between these two kinds of transiogram models either when samples are relatively sparse, which indicates that Markov chain geostatistics is not very sensitive to the difference in the detail of transiogram models as long as their change trends are identical; (v) if available, expert knowledge may play an important role in transiogram modeling when experimental transiograms cannot reflect the real spatial variation of the discrete geospatial variable under study; and (vi) special interclass features, such as class A enclosing class B, can be captured by the asymmetrical property of transiograms and further generated in simulated patterns, while this may not be achieved in conventional geostatistics.
 Landslide hazard assessment based on fuzzy support vector machine 
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ABSTRACT 
The aim of this study was to apply and to verify the use of Fuzzy Support Vector Machine(FSVM) approaches to Landslide hazard assessment. For this aim, the study includes four main stages, these being the preparation of a landslide inventory of the study area, the extraction of influential factors of landslide, the calculation of fuzzy membership values, the assessment of landslide hazard based on FSVM. The developed approach was tested in the Putian area, southeast of China. Geological data and satellite images were collected, processed, and constructed into a spatial database using GIS and image processing. The chosen factors that influence landslide occurrence were: slope angle, elevation, all from the topographic database; lithology taken from the geologic database; vegetation index value and wetness index value, from Landsat Thermatic Mapper (TM) satellite images. Each of the above-listed factors was classified and coded using a numerical scale corresponding to the physical conditions of the region. Using those factors, landslide hazard was assessed by FSVM methods, and the fuzzy membership values were calculated by combining frequency ratio and fuzzy operator. The results of the landslide hazard assessment were verified using landslide location data. The validation results showed satisfactory agreement between the landslide hazard assessment map and the existing data on landslide location. 
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ABSTRACT 
Recently, because the geo-information database is widely used in verity fields, the updating of database becomes important. The traditional updating method such as outside operation or aerial photogrammetry takes a long time and costs plenty of labour and money. The satellite image can be used to update the databse. The process is as follow that, firstly, the image of SPOT 5 are processed by corrected，data fused, linear exaggerated by using image process software; secondly, the satellite image is overlapped on the aerial image to define the change area with the software of Photoshop and Geoway; thirdly, the reference points on remote-sensing images are matched with the vector data to find the red area which indicate the change; fourthly, the database is updated combing with the outside operation. 

Keywords: Remote-Sensing Images; Images Procession; Images Transportation; Database Updating
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ABSTRACT 
This paper describes the concepts and contents of digital agriculture. Proved through the theory and the practice, if the digital agriculture is promoted, it will have the widespread value in China.The new rural construction needs the digital agriculture and it meets the requirement of the sustainable development in the scientific concept of development. Finally,we analyze the problems in the development of digital agriculture,propose the solutions,and make the forecast to the development of digital agriculture. 

Keywords: digital agriculture,agriculture information, new rural
 Application of satellite remote sensing combined with three-dimensional visualization of GIS technology in the dynamic monitoring of mining in Shandong Cangshan 
hongsong Cao∗, yucheng Chen, jianjun Liu, jian Shi, guangbin Jia 
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ABSTRACT 
According to interpretation and field spot survey ，mine interpret signs can be established to monitor the Cangshan mining areas for the pilot, using SPOT, QUICKBIRD satellite data; establishment of the GIS holo-database can be finished using a series of software ,such as MAPINFO; with human-computer interaction and visual interpretation ,we can vectorly and hierarchically extract figure spot and changing information of mining , then classification and statistics will be done in the database platform combined with field investigation and all mining attribute information of the study area, especially information of suspected illegal mining.At the same time,using VRMap technology, we can build geographic information platform of three-dimensional visualization , providing the Land and Resources Management Departments with information to supervise and manage the mining order of mineral resources ,and achieving the goal of manage and develop mineral resources in the form of three-dimensional visualization. 

Satellite remote sensing ,which is used to monitor mining, can accurately and quickly reflect the mining situation and effectively enhance the effectiveness of grass-roots law enforcement supervision of mineral resources ,and solve the contradiction such as illegal mining privacy point, lack of grass-roots team of management, difficulty of understanding the truth and so on. Three-dimensional GIS for rectifying and standardizing the order of mining raised the management level of land and resources of Shandong. 

Key words: satellite remote sensing; three-dimensional visualization; GIS; dynamic monitoring of the mine; Shandong Cangshan.
 Geo-Spatial Information Sharing Service for Digital City Based on Slice Technique and OGC Criterion 
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ABSTRACT 
With the development of digital city, there are plenty of geo-spatial data in different department with different data structure and semantic, which is the bottleneck of multi-source data sharing. It is a key problem for data integration of digital city that how to realize the geo-spatial data share through the net. The research and development of geo-spatial data share of digital city are discussed. There are some problem of the geo-spatial data share such as not support the heterogeneous platforms, the depth and scope of application of data are limitation, the standard architecture and policy have some defaults. According to OGC criterion of geo-information service, the point of view with the data service share, function interoperation, system integration is put forward to realize the geo-spatial data share. The basic geo-information distribution based on the slice technique is explored. The geo-information server system is established with the Web Service and slice technique based on OGC criterion. The distribution, aggregation, superpose of geo-spatial data and whole structure of geo-information share is studied. The geo-information is distributed as picture to realize the data share, which can help to integrate the geo-spatial data distributed in different fields. The conclusion can be drawn that it is a better method to solve the geo-information share during the digital city development, which can be referred in the digital city development of Shandong province. 

Keywords: Slice; OGC; Web Service; Digital City; Geo-Spatial Data Sharing Service
 A Numerical Study of Typhoon Nanmadol (2004): the Role of Cold Air and Water Vapor 
Jie-lin Hea, Zhao-yong Guana, Qi-lin Wanb, Li-juan Wanga, Zi-tong Chenb, Wei-yu Ding b
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ABSTRACT 
Typhoon Nanmadol which made landfall on Taiwan on 4th Dec in 2004 is the storm moving on land at the latest time since 1949. Using GRAPES-TMM(Global/Regional Assimilation and PrEdiction System –Tropical Mesoscale Model) which has been put into routine operation in Guangzhou Institute of Tropical and Marine Meteorology in China, simulation and sensitivity experiments of wintertime typhoon Nanmadol are carried out. The results show that GRAPES-TMM can simulate and forecast well the large-scale circulation within 96 hours and the track of typhoon within 72 hours. The dynamic framework of GRAPES-TMM is reasonable. The control experiment was chosen as the initial time when Nanmadol reached the category of Typhoon (with the maximum center wind speed exceeding 32ms-1). The sensitivity experiments were done by changing the geopotential height and water vapor in the initial fields. As the cold high weakened, the typhoon in the sensitivity experiment was weaker than that in the control experiment; as the content of water vapor around typhoon was decreased, the intensity of typhoon in the sensitivity experiment was nearly the same as that of the control. The results demonstrate that the boreal cold surge plays a critical role in the enhancement of typhoon intensity and the moisture around typhoon has little impact on the intensity of a mature tropical cyclone. It is consistent with the diagnosis. 
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 Urban land cover classification using polarimetric SAR interferometry 
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ABSTRACT 
At this paper, from high resolution airborne E-SAR PolinSAR data and its statistical characteristics, Urban area land cover unsupervised classification method using polarimetric, coherence and interferometric phase differentials was proposed, and what is the role of interferometric phase differential for identification and classification of the target with vertical structure was investigated; and the potential and validation of PolinSAR data for urban area land cover identification and classification was demonstrated. The preliminary result indicates that the good classification result has been obtained, and the inclusion of interferometric phase differential significantly improved the building or man-made target identification and classification. 

Keywords: Urban area, land cover, polarimetric SAR interferometry, interferometric phase differential, classification
Spatial Variations of the House Collapse and Afflicted Population by Aerial Images in the Wenchuan Earthquake

hong Wu, Quanjun Jiao and Wenjuan Zhang
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ABSTRACT

The spatial variation of collapsing houses caused by the earthquake may be used to assess the earthquake damage intensity, and support the emergency decision-making process in rescue and recovery operations. We monitored the spatial variation of house collapse ratio in the 5.12 Wenchuan earthquake by the aerial images, and analyzed the relationship with the earthquake intensity and assessed the afflicted population from the population and house collapse ratio. The house collapse ratio was derived based on the results of visual interpretation of the collapsed houses and noncollapsed houses by ADS40 airborne images acquired from May 15 to May 28, 2008. The results show that the houses were widely damaged in earthquake-damaged region; especially the counties of Wenchuan, Beichuan, Qinchuan, Mianzhu, Shifang and Pengzhou experienced the severest damage. The house collapse ratios, which are above 50%, mainly distributed along the surface rupture in a SW to NE direction from Yinxiu to Beichuan. When analyzing the spatial variation of the house collapse ratio and its relationship with the earthquake intensity, it was found the house collapse ratio and the earthquake intensity presented positive correlation. A index called the afflicted population which derived by the house collapse ratio multiplying the population density showed a correlation with the actual fatalities population, which will be available to provide the reference information for the decision-making of rescue areas where the life of peoples may be urgently needed to rescue.

Keywords: Wenchuan Earthquake, airborne images, house collapse, earthquake intensity, afflicted population
GIS-based System of Meteorological Disaster Management and Assessment
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ABSTRACT
This paper introduces the development of System of Meteorological Disaster Management and Assessment (MDMAS), using a new method that flexibly integrates GIS with assessment models. The framework of MDMAS includes data layer, middle layer and application layer. The data layer combines meteorological database, disaster database and basic geographic information. The middle layer has data access component, model component, model driver engine, GIS kernel component, cartography component and system management component. The application layer includes some function components, such as collecting relevant disaster information, inquiring and analyzing meteorological data, integrating assessment models, and cartography based on meteorological subjects and disaster information. Finally, this paper introduces in detail the typhoon and rainstorm assessment model, disaster data query and statistics, automatic cartography for disaster. In practice, MDMAS has been utilized to provide warning information and produce assessment of disaster. MDMAS is an efficient tool in meteorological disaster management and assessment, supporting decision-making and service production manufacture. 

Keywords: Meteorological disaster, Disaster management, Disaster Assessment, GIS, DSS
Research on 3D Digital Map System and Key Technology
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ABSTRACT

3D digital map is the further development of digital city, and 3D space foundation in city detailed management. First, the concept, character, main content and applications about 3D digital map are described. And then some key issues, such as management of tremendous data, 3D modeling, visualization and analysis technology are discussed, the end, the achievement of Wuhan 3D digital map system is introduced.

Key words: 3D Digital map, Key technology; Wuhan
 A new semi-empirical topographic correction method for optical remote sensing imagery in rugged terrain 
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ABSTRACT 
On the basic of detailed analysis of several classic topographic correction methods, authors proposed a new semi-empirical method according to the theory of SCS, C and Minnaert correction, which accounts for diffuse irradiance from C correction and the non-Lambertian reflectance behavior of a surface from Minnaert correction. In addition, it has the advantages of SCS method which preserve the geotropic nature of trees (vertical growth) regardless of terrain, view, and illumination angles. The new method was tested by ETM imagery acquired on April 30th, 2000 in the Miyun county of Beijing, China. We analyzed comparatively the correction results through visual analysis of corrected images, statistical analysis of mean and standard deviation and the correlation analysis between radiance and the illumination angle. The results show that the correlation between the illumination angle and radiance corrected by the new method decreases obviously and its spectral characteristics are preserved perfectly. It was concluded that the new method should be considered as a good method for topographic correction of optical remote sensing imagery in rugged terrain. 

Keywords: topographic correction, C correction, Minnaert correction, SCS correction, rugged terrain
 The constructing of forest fire prevention platform basic on 3S technology 
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ABSTRACT 
It is a complex process for forest fire happen and developed. Forest fire is caused by many factors which included natural and social. For the purpose of judging trend of fire、making quick response and fire fighting, it is crucial that fire personnel had no sooner got detail information than fire happen. With the help of 3S technique, information can be got quickly and accurately through forest fire prevention platform. 

This paper firstly introduces the concept of 3S and its characteristics, and how they worked in the application of forest fire fighting. It gave a principle about how to use 3S technology to build forest fire prevention system. It also explained why 3S technology would be chosen as basic technology which used in building forest fire prevention platform. Then, this paper drew out a general framework about forest fire fighting platform. The platform made up by five subsystems included forest fire prevention information management subsystem、fire fighting subsystem and real-time monitoring subsystems、fire forecasting subsystem、fire facilities layout analysis subsystem and disaster assessment subsystem. The functions of each of these subsystems as well as how to realize these functions were intruded exactly. This platform associated with many significant technologies not only included 3S (GIS RS GPS), but also included modern communication technology、computer network technology、multimedia database technology、 real-time monitoring technology、 display control technology and so on. This designed platform had functions of data input、spatial database management、attribute database connection、searching and analysis、graphical output、the production of thematic maps and so on. 

This platform can be applied in very fire protection systems such as application in geographic information, information management and fire fighting conducting, hot information researching, fire prevention facilities, fire personnel organization, and files management and so on. In the last, this paper prospects the application of 3S technology in the forest fire.
 Digital-City-Oriented Technologies for Integrating and Sharing Fundamental Spatial Data of Land Resource 
Yongjun Song, Yulin Li, Wei Zhang, Feng Wang 
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ABSTRACT 
“Digital city” and “Digital land” have been becoming one of important and hot issues, and the key is to integrate and share the multi-source fundamental spatial data. Based on the achievements of “Digital city” and “Digital land”, the methods of fundamental data integration, organization and share of land source oriented digital city medium-sized or small-sized are explored, and the constructed mode of digital land oriented digital city is analyzed. The relationship among multi-source fundamental data at intercross node of “Digital city” and “Digital land” and the difference of the geometry and semantics of the same geographical entity are analyzed, and then the method of data organization of oriented object based on geographical features and the idea of multi-source data integration are put forward. Using the techniques of OGC and Web Service, the methods and technology of fundamental data sharing platform are researched, which have been tested by the prototype system. The fundamental data share and service mode is established to meet the requirement from the inside and outside of node. Some conclusions can be drawn that, the methods of different type data integration and entity relationship of the land data contribute to unifiedly organizing and representing the fundamental data. The fundamental data sharing platform provide the data and function service for the nodes inside and outside in convenient ways. The methods and models for basic data sharing, organizing and integrating are established, which can support the digital city and land informationzation, and also provide useful experience and lessons for similar aspects to research. 

Keywords: Digital city, digital land, Fundamental spatial data of land resource, spatial data integration, spatial data sharing platform
 A study on the urban spatial expansion in Fuzhou, Fujian using the SLEUTH model 
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ABSTRACT 
To relieve the environmental and social problems accompanying the rapid urban growth, the SLEUTH urban growth prototype model was migrated from UNIX into Windows to simulate the urban growth patterns in the Fuzhou metropolitan area during 1989 to 2003, and then predict the future growth by 2020. The historic datasets required for the model were derived from the remote sensing images (Landsat TM data in 1989 and 1996, ETM+ data in 2000; and SOPT data in 2003) by using remote sensing and Geographic Information System technologies. Two specific scenarios of different urban growth policies were designed to simulate the spatial patterns of urban growth. The first scenario represents a growth with restriction only on water bodies. The second scenario depicts a controlled growth with additional protections on grass-covered lands and agriculture area. The results show that in contrast to the first scenario, the second scenario well controls the build-up area under the area planned in current urban development policies, and is predicted to lead to more sustainable urban development with less loss of resource lands. 
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ABSTRACT 
According to the data characteristics managing by the Land Surveying & Mapping Institute of Shandong Province, the integrative storage mechanism of multi-database based on the standards and regulations ensures that the relationship can be established among data. Based on the definition of the workflow interface of the Golden Land Engineering and the analysis and necessary of the workflow for distributing database architecture, node alteration model for workflow using in the distribution environment is established, which describe the node alteration. The conception of hierarchical workflow is brought forward. The ordering rule is put forward based on the simplified regulations of node, which can implement the dynamic ordering for different nodes. The correct of the sorting is analyzed. The validity of the model is tested by being used in the land operation. 
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— A case study in Sudan 
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ABSTRACT 
Woodland is a major agro-forestry ecosystem in tropical Africa, of which the primary biomass productivity is heavily influenced by human interventions, such as slash-and-burn agriculture and deforestation. In turn, woodland biomass dynamics provide indicators to the rational and sustainable land use in this ecosystem, and its potential impact on climate change through the carbon emission/sequestration balance. These relationships highlight the central role of biomass production in shaping the human-environment interactions and the need to develop simple operational procedures for estimating woodland biomass production at large scale. This paper describes a case study in Sudan on the development of a remote sensing-based methodology for woodland biomass estimation in tropical Africa. As basic data 19 scenes of Landsat ETM+ and 6 frames of 72 MODIS 250m reflectance data were used. A literature review was undertaken to identify available and relevant approaches for woodland biomass estimation. This was followed by the development of specific regression models based on the calibration of actual tree canopy cover (CC) measurement with atmospherically corrected and reflectance-based Landsat vegetation indexes such as normalized difference vegetation index (NDVI), soil adjusted and atmospherically resistant vegetation index (SARVI), enhanced vegetation index (EVI), visible atmospherically resistant index (VARI) and wide dynamic range vegetation index (WDRVI). Among these, NDVI showed the best correlation with CC (R2 = 0.8816) and was finally selected for woodland biomass estimation. The next step was to outscale the models developed from Landsat ETM+ images to the whole of Sudan using MODIS data; and then masks of woodland cover area (sparse woodland, woodland and forests) were extracted from the 2003 FAO Land Cover Map of Sudan. For each MODIS frame 12 acquisitions from July 04 to September 30, 2007 were used to generate the annual maximum or peak NDVI map, to which the model for biomass estimation was applied. The results were found fully comparable with those obtained by other authors using different methods and field measurements. Therefore the estimation results are acceptable and the methodology can be considered for operational use for woodland biomass characterization in other tropical African countries. 
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ABSTRACT 
The theory of mathematics and modeling has long been introduced in the field of urban planning. Specifically modeling which was earlier introduced has started to develop by late 1960s. Modeling was used in various planning specialization such as economics, transportation, urbanization, ecology, and others. Remote Sensing application was also used informally in urban planning field concomitant with the launching of Landsat satellite in 1972. However, modeling which involves remote sensing in urban sprawl specialization in planning has only demonstrated its drastic development in early 1990s. Apart from monitoring, control and mapping of urban sprawl, remote sensing is combined with other application such as GIS and other urban planning parameters. Studies have also shown that remote sensing application is very flexible and is suitable with the ever changing and dynamic character of an urban system. The consistency in the remote sensing system that is able to track down any movement in land uses in a stipulated time gives aptness for the development of remote data sources and problems that arises in urbanization currently; subsequently giving a positive way forward for decision maker especially urban planners in Malaysia. 

Keywords: Remote Sensing, Urban Sprawl Modeling, Urban Planning
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ABSTRACT

Because space information techniques have priority in macroscopic geological exploration, they have been widely used in mineral prospect forecasting and exploration. Combining the study of rock’s reflective spectrum, this paper completes following works in Xi Zhungaer area, Xinjiang province, China: enhancing blind rock’s information, extracting mineral altered features, testing the spectral geological section, making core spectral column and constructing three dimensional model for mineral deposits. Results show that space information techniques play an important role in mineral exploration.

Key words: space information technique, porphyry copper, blind information, altered features, spectral section, mineral deposit model.
Analysis and dynamic simulation of urban rainstorm waterlogging
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ABSTRACT

As the continuing deterioration of global climate, urban typhoons, rainstorms and other natural disasters increase frequently, urban flood control and disaster mitigation has cropped up as noteworthy, which is related to the people’s personal safety and property and the implement of the sustainable development. And with the speedup of urbanization, this problem will extrude day by day. So it is crucial to study the problem of urban rainstorm waterlogging. In this paper, the study area locates at Shenzhen city in China, and the storm sewer model -Storm Water Management Model (SWMM) is used to calculate relative data of the urban rainstorm. The methods of subcatchments partition have been studied. GIS technology is not only used to manage massive data, such as meteorological data, GIS data and pipeline data, but also used to obtain massive parameters for the model. Remote Sensing (RS) technology is applied in land utilization classifications and water feature. The water depth in pipeline has been calculated, the depth of waterlogging area and the time of waterlogging lasts under different raining frequency has also been calculated, and the characteristic and the process of rainstorm water on the ground and in the pipeline has been analyzed. At last, At last, the methods of integrating GIS and SWMM have been studied, and 3D dynamic simulation for the process of rainstorm waterlogging has been realized. The results show that the application of GIS and RS technology in the process of calculating can extremely improve the efficiency of calculation and the precision of its results. The 3D dynamic simulation realized by integrating GIS technology and SWMM has offered a kind of prediction method with more direct-viewing and effective characteristics, which can be applied to establish flood-mitigation measures.

Keywords: urban rainstorm waterlogging; SWMM; GIS; RS; 3D dynamic simulation
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ABSTRACT 
Wuhan 3D digital map system is a high-fidelity 3D space information system of metropolis. It takes 3 years to establish the system, with creative solution for some problem in technology and application. The article introduces its contents, construction strategy and achievements. 

Key words: 3D Digital Map System ; high-fidelity 3D spatial information system ; Construction Strategy，Wuhan
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ABSTRACT 
Researches and practices on 3D digital city have been widely performed in many cities, since most of them were used in specialized fields, and cannot share resources and inter-operator with other systems completely, it is urgent to develop related standard and criterion as the basic guideline for the construction of the digital city, thus to satisfy varies demands for 3D data. Based on project “Wuhan 3D digital map”, this article discussed and gave good reference on the modeling precision and standard of digital city. 
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ABSTRACT 
Visualization of Local changes is important for outdoor applications, such as remote sensing investigation, emergency rescue in disaster. The typical and important local changes can be plants variation, boundaries transfer, and road disappear or reappear, and so on. One generally can’t see these changes if he/her is in fieldwork besides the current views. If the information of changes at a certain period can be visualized (or augmented) onto the current views, then users can fully understood what and where the local changes have taken placed, especially in some special cases, such as the traffic navigation in earthquake disaster. In this paper, one novel system is presented, which can augment the information of local changes automatically onto the video of the application field by real-time information of user’s position and view direction from sensors of GPS and INS. The information of local changes is express and managed with geographic information system (GIS), and some necessary 3D vector data are interpreted for visualization on the base of the data in GIS. The outline of the prototype of the system named ARGIS is given, and an experiment using the real data is also described. The result shows that the system is compromising for data collection and guidance of field survey. 
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ABSTRACT

The paper discusses the position of GIS in Geography as a subject especially at German schools. It points out that students only need simple GIS-functions in order to explore digital atlases or webbased data viewers. Furthermore it is widely accepted that learning achievements improve if students make use of the idea of self-employed and explorative working on information produced by themselves. These two arguments have led to the development of the WebMapping tool “kartografix_school”. It allows users to generate maps with new and individually defined content on the internet. For that purpose the tool contains generalized outlines of all countries of the world as well as of German States. As these boundaries are given users can assign new attribute data to these geoobjects. These data are transferred to a graphic presentation. It is possible to define the classification and colours for each class. Users can change and update all information (data as well as number of classes, definition of classes, colours) at any time. Moreover “kartografix_school” offers the possibility to produce maps which are composed of two layers. All data are stored at a server located in the University of Osnabrück. “kartografix_school” is integrated in an e-Learning environment.

Keywords: GIS-education, WebMapping with own data at school, MapServer-technology
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ABSTRACT 
Geographic information system has been applied in many fields, but it seems that this technique has not been widely used in oil industry, especially in reservoir description. This paper presents three examples of application of GIS in oil industry. First one is about prediction of distribution of flow units. The criteria for identifying flow unit are firstly established based on core data analysis. Different identification methods may have different criteria, but all these criteria are usually involved with an integrated analysis of multiple reservoir properties, such as lithofacies, porosity, permeability and net thickness. With the aid of plotting software, the distribution of flow units can be mapped using adopted identification criteria. This is often done by manually analyzing the overlapped reservoir property maps. To make such process more objective and efficient, application software was developed with VB programming language based on GIS control objects of SuperMap, a kind of Geographic Information System software. Using this software, an integrated analysis of multiple parameters can be efficiently performed through the overlap analysis, no matter the parameter is in the format of vectorgraph or image. If it is an image, it should be digitized first for analysis. The second example is about comprehensive evaluation of reservoir. Comprehensive evaluation of reservoir is a kind of multi-factor analysis which takes the permeability, porosity, sedimentary environment and some other factors into consideration. The capabilities of GIS in spatial analyzing and graphics visualization are very strong. A small program was developed based on GIS control objects which can improve the efficiency, truthfulness and objectivity of the evaluation. The last one is about lithofacies palaeogeographic reconstruction which can be achieved by using the single factor analysis and multifactor comprehensive mapping method. Single factors are the factors which can independently reflect some characteristics of sedimentary environments of a stratigraphic interval of a section in an area，such as the thickness of the interval and its specific rock types, texture constituents, etc. The multifactor comprehensive mapping method takes these quantitative single factor maps together and makes an integrative analysis. The reconstruction of lithofacies palaeogeography can be achieved more efficiently and exactly based on GIS system. These three examples show a good application foreground of GIS in oil industry. 
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ABSTRACT 
The spectral signatures of crop canopies in the field provide much information relating morphological or quality characteristics of crops to their optical properties.The horizontal radiation in vegetation canopies is generally neglected, the spatial distribution of the horizontal radiation is critical especially if highly accurate estimates of domain-averaged canopy properties are expected.This experiment was conducted using two winter-wheat (Triticum aestivum) cultivars, Jingdong8 (with erect leaves) and Zhongyou9507 (with horizontal leaves). The wheat canopy direction spectral reflectance over 350-2 500nm with view angles of 0°, 30°, 60°, 90°, 120°, 150°and 180° to the vertical line of wheat row were measured at the growth stage, using delamination slice method from underlayer of the canopy to the upper layer, and compared with direction spectral characteristics by removing difference leaf layers. The contributions of different layers to Canopy Direction Spectra (CDS) were preliminarily defined, and were obviously different at 300-700, 800-1300 and 1400-1800 nm. Compared with the traditional 90° observational angle, the spectral information observed at the 0° angle mainly provided information on the upper canopy and the lower layer had little impact on their spectra. However, the spectral information observed at 30° and 60° angles reflected the whole canopy information and the status of the lower layer of the canopy had great effects on their spectra. Variance analysis indicated that the canopy spectral information was affected by the observation angles. We measured the canopy spectral reflectance of the upper leaves layer and the under leaves layer with 0° view at different growth stage, The model of predicted grain protein content was found, which the root mean squares (RMSE) of 0.7500 for Jingdong8 and 0.6461 for Zhongyou9507. The coefficients of determination, R2 between measured and estimated grain protein contents were 0.7467 and 0.7599. Thus, grain protein may be reliably predicted from the leaf layer spectral model.Thus, to improve the precision crop canopy spectral estimation, the measured angle may be changed for different canopy structures. 
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ABSTRACT 
Multispectral remote sensing images consist of abundant bands and information, but there are high correlations of image spectrum among some bands. Selecting the best band combinations to use in false color synthesis is very important to efficient multispectral data processing, analysis and information extraction, etc. The traditional analysis method is usually based on experience or compares and selects through constant experiments. This kind of method has not strictly theoretical foundation and the result is unreliable, the effects of the correlation among bands and of band combinations cannot be evaluated through mathematical approach. Besides, the supervised classification of remote sensing images requires a great deal of samples, otherwise the classification precision cannot satisfy the requirements. But too many samples maybe result in noise, so the traditional analysis approach can hardly solve these two problems at the same time. 

Partial least squares regression is an improved multivariate linear analysis method, it can analyze and process multivariate data with few observations effectively in condition of existing multicorelations among variables. The main difference between partial least squares regression and the traditional multivariate regression analysis is that the former adopts information synthesis and filtering techniques in the process of regression modeling. In the analysis process of partial least squares, this method can realize the integrative application of various approaches of data analysis, it can combine two kinds of analysis methods effectively: modeling prediction and non-model methods. The Primary characteristic of this method is building regression models between multiple dependent variables and multiple independent variables. Especially in exist higher correlation inside variable sets, this method is more efficient than regression analysis based singly on one dependent variable. This method obtains simplification of data structure while constructing regression models, making it possible to observe the characteristics of multi-dimension data on 2D coordinate, therefore it’s very powerful in graph making function. With partial least squares regression, it’s very convenient to obtain regression models between multiple dependent variables and independent variables, as well as to directly observe the correlativity between two groups of variable on 2D coordinates and the structural similarity between samples, just by computing data once. This visualization of high-dimensional data in multi-aspects, will enrich the analysis results, and give more in-depth and particular explanation for the constructed regression models as well. 

Due to its merit and characteristic, if partial least squares is applied in information extracting from multispectral remote sensing images, we could deal with a series of key problems in multispectral remote sensing images analysis, such as band combination, sample selection, relativity analysis, etc.. Thus this paper expatiates on the basic theory of partial least squares, discusses its applied pattern, approach and solvable problems in multispectral remote sensing images application. And further more, based on TM remote sensing images, we can use partial least squares to extract information about subsided area, coal waste hillock and vegetation in mining area; and therefore we can actually test the advantages of partial least squares. 

In addition, in order to make the algorithm carry out more easily and based on the basic theory of partial least squares (PLS), this paper improves the traditional algorithm and brings forward a new partial least squares regression method based on principal variables selection. This paper also explains the basic theory, calculation process and programming process of the new method. 
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ABSTRACT

For the accurate registration of high resolution synthetic aperture radar (SAR) images, local transformation functions are preferable to global ones. In this paper, a local mapping model, namely neighborhood reconstruction model, is presented to fit the geometric distortions in SAR image registration. First, each point in the reference image is characterized by the neighboring control points (CP) with reconstruction weights. Then, the associated point in the sensed image is resampled according to the geometric distortions and the reconstruction weights. Finally, a criteria for neighboring CP selection is proposed to minimize registration error at each point. The theoretical support from neighborhood reconstruction model to the classical piecewise linear approach is also presented. Experiments on both simulation data and real high resolution SAR images show that the registration accuracy is improved.
Keywords: accurate registration, high resolution, local transformation function, neighborhood reconstruction, synthetic aperture radar (SAR) image
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ABSTRACT

From October of 2008 to February 2009, persistent drought weather hit most parts of northern China. The vegetation condition reflects the overall effect of rainfall, soil moisture, weather and agricultural practices. The remote sensing technique plays an important role in drought monitoring and early warning. In this article the author proposes a LAI anomaly index based on the MODIS 15A Products to monitor drought and predict yield. The historical average Leaf Area Index (LAI) images were derived using MODIS 15A Products from 2001 to 2007. The departure method was

employed to calculate the anomaly index of LAI. And the LAI anomaly images were calculated from the MODIS 15A LAI products in spring, 2009. The LAI anomaly index was also designed to assess the drought degree. The spring drought index images in the 7 winter wheat provinces, including Heibei, He’nan, Shandong, Shan xi, Shan’xi, Anhui, Jiangsu, were mapped. The results showed that the spring drought was fiercely extended in the January along with the rapid rise of temperature and the regreening of winter crops, and also indicated the worst drought occurred in Henan province, Southwest Shandong, Guanzhong plateau in Shaanxi province, South Shanxi, North Jiangsu, North Anhui. However, the severe drought was also alleviated rapidly by the intensive and timely irrigation and the adequate rainfall from February to May, 2009. And the winter crops were successfully recovered since end of March (DOY 81) in most of the wheat product region. The predicted yield in most winter wheat product region was normal or better than normal level, and the spring drought resulted in small or bigger yield loss in some fields in south Shanxi, west Hebei, south-east Henan and Guangzhong Plateau Shaanxi.
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ABSTRACT

Nowadays a depth delineated in a chart is a static depth based on the chart datum, whereas what the ship navigation should consider is an instantaneous depth, namely, the sum of the static depth and dynamic tide height. Aim to the shortage in depth representation, a method to construct an instantaneous depth model based on a grid tidal model and chart data is proposed. Firstly, a regional grid tide model around China is developed based on the Princeton ocean model(POM) using “blending” assimilation approach, and the continuous spatial-temporal tide heights are predicted. 

Secondly, the tide grids serving for all depths in the chart are determined, the depths are located efficiently in these grids and corresponding tide heights are obtained. Finally, Instantaneous depths are computed and displayed dynamically. Experimental results indicate that the proposed method is efficient for dynamic representation of instantaneous depths, and is also accurate for the representation in wide and plane sea areas.

Keywords: Grid tidal model, chart data, instantaneous depth model
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ABSTRACT 
Focused on the solution to the integrating, sharing and mapping the information of HFMD (Hand, Foot and Mouth Disease) problem, this paper presents a method by using GeoRSS. GeoRSS technology is an extension of RSS. Well format GeoRSS feeds that hold the information of HFMD can be integrated and shared easily. GeoRSS has provided two ways (one is GeoRSS Simple and the other is GeoRSS GML) to encode the spatial information, so the ensuing problem is how to encode the temporal information. In this paper, a when tag is added to GeoRSS to present temporal information. The latest situation of HFMD can be achieved by parsing the when tags. In the end, this paper builds a geo-mashup by using these GeoRSS feeds based on Google map API. 

Keywords: HFMD, GeoRSS, RSS, Google map API, geo-mashup
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ABSTRACT 
Over the past few years, floods have caused widespread damages throughout the world. Most of the continents were heavily threatened. Flood monitoring is essential for reducing the scale and cost of flood damage. Fortunately, the latest sensor and computing technologies enable us to monitor the environment more closely. The advances in multiple sensors joint monitoring and high-performance grid computing in recent years have highly extended the possibilities in this field, and have changed the ways in which flood disaster monitoring systems operate. 

The multiple sensors joint monitoring provides vast amounts of spatial data. This monitor mode improves the temporal resolution for monitoring effectively. But the spatial data resources have more and more obvious characteristics with distribution, heterogeneous and dynamics data. How to achieve large scale and global scope of spatial data rapid processing and seamless integration has become an important research topic. Based on the characteristics and management mechanism of spatial information, it can only realize the overall management, sharing and applying with an open and distributed system platform. 

Spatial Information Grid (SIG) is a spatial information infrastructure with the ability of providing services on demands, and it aims at implementing sharing, integration, organizing, and collaboration of enormous distributed spatial information. SIG is a distributed applied environment of spatial information, which can connect, manage, access, and integrate various spatial information resources, such as spatial data, computing resource, storage equipments, processing software, user, and etc, to implement spatial information applications and services. Using Spatial Information Grid to flood monitoring, we can quickly get the spatial data of affected areas. Then we can find appropriate computational resources on Spatial Information Grid to process the spatial data and make relief decisions. 

In this paper, we describe the implementation of a flood monitoring system based on grid computing technologies. The framework of global flood monitoring virtual grid is given, and the design and implementation of the key services are described.
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ABSTRACT 
Urban growth is one of the most important indexes to evaluate the urbanization level. Obtaining the impervious surface area information could be effective to monitor urban growth and offer useful data for urban planning and development. In addition, the study on landscape pattern is also an important field of urban growth and ecological change. In this paper, Landsat TM/ETM+ images captured in 1987, 1994, 2000, 2005 and 2007 are used as data sources, and Xuzhou City, Jiangsu Province of China is chosen as the case study area. 

Firstly, all pixels are classified into 4 types: water, vegetation, built-up land and others. Support vector machine (SVM) is used for classification. Then four endmembers (vegetation, soil, low albedo, and high albedo) are selected via MNF, PPI, n-D scatter plot and visual interpretation. After that, the impervious surface fraction is estimated by the calculation model based on the low and high albedo endmembers. In the direct classification scheme, the built-up areas of different periods are extracted. In the second approach the impervious surface coverage ratio mappings are obtained by Normalized Difference Built-up Index (NDBI). The impervious surface coverage maps from 1987 to 2007 are compared. Urban growth situations are obtained by modeling and spatial analysis. Finally, a new approach to analyze the landscape pattern based on RS/GIS is experimented in this paper, comprising two steps, “Gradient differentiation feature-Directional signature of the landscape”. By calculating various index of landscape level, landscape spatial pattern is used to assess urban growth: 1) Gradient characteristic analysis, which makes gradient zone by taking city as a central outwardly with certain distance and contrastively analyze the landscape index of impervious surface area, stresses the spatial character of landscape pattern, verifies urban morphology theories; and 2) Direction characteristic analysis, which is setting up radiate strip on west-east, south-north, southwest-northwest and northwest-southeast and form certain width on each direction, can precisely and quantitatively indicate different characteristics of urban landscape at each development direction, and by combined with gradient analysis it is highly advantageous to the examination and planning of urban growth direction. 

According to the results of above approach, the conclusions are derived and some valuable information is obtained. With the increase of urbanization level, the impervious surface area has become increasingly larger. And the impervious surface expands to all direction gradually. In the process of gradient analysis, the landscape pattern index of impervious surface can explore the urban growth gradient and its trend to reduce gradually towards the suburban. The gradient analysis on different time series indicates the relationship between urban growth and landscape pattern. The urban growth is seriously disturbed by human activities with urbanization. Analysis of direction and gradient of Xuzhou area can quantitatively reflect influence of urban growth and characteristic of urban landscape in the main development axes of south and north-east. 
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ABSTRACT

Data Warehouse Technology is the key technical method for Land and Resources industry to informationize and make a scientific management and decision-making, nevertheless the ETL process is an important part of the Data Warehouse's establishment. Based on the analysis of characteristics of land and resources data, the visualized ETL tools and SQL language are adopted jointly according to land and resources' attribute data; meanwhile the GIS desktop tools and SQL language are used according to the spatial data. The detailed technical procedures of these two ETL methods were thoroughly discussed in this paper.

Keywords: ETL, land and resources, spatial data
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ABSTRACT 
The emergence and development of 3D Laser Scanning technology provide new means to capture 3D spatial information which is quickly digitized. The Laser Scanning technology has widely application perspective and research value in cultural relic protection. We can use the technology to accelerate the modernization of the representation and protection of cultural relic. So the meaning of society and economy is very significant. As one of the most important part of cultural heritage, old architecture contains cultural connation and exquisite architecture style, is the major protection object in cultural heritage fields. Now the 3D digitization application in architecture cultural heritage has become the hot issue. However, old architecture reconstruction technology based on 3D Laser ranging data is still a challenge task because of the structure complexity and scale of old architecture. Then, on one hand, some software’s precision cannot be satisfied, on the other hand, although the precision has achieved the request, sometimes softwares could not construct for large model data. So, it is significant to develop a directly method of extracting section line based on the Laser Scanning. 

The major research point of the paper is to propose a new method to extracting section line directly without construct a 3D model. First, a section plane is made as needed, then the points which on both sides of the plane are projected exactly on the section plane based on the given distance threshold, the threshold is depend on the point cloud density. Second, several sort methods are introduced and through comparing, a double link-list method is used to sort the refined points. Last, preliminary unsmoothed section line need feature point extraction, next outside point are connected to a line, and the center line could approximate regarded as the final section line. This method is simpler than the traditional ways.
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ABSTRACT

Vehicle information is very useful for transportation management, security surveillance, and military applications. Very high resolution remote sensing images allow automated monitoring of road traffic conditions and detection of vehicles. Spaceborne and airborne surveillance has several obvious advantages over current methods, which consist of expensive single-point measurements made from pressure sensors, video surveillance, etc.. The main limitation of using conventional satellite or aircraft surveillance is the time resolution; the continuously changing traffic situation must be deduced from a snapshot image. In this paper, a new method is presented to detect vehicles from low-altitude UAV (Unmanned Aircraft Vehicle) remote sensing imagery. As an alternative to conventional airborne and spaceborne remote sensing platforms, UAV provides an economical, flexible, real-time and mobile way to gather very high spatial resolution and high time resolution images. In the presented technique, color high resolution low-altitude UAV images (about 8 cm resolution on the ground) with standard metadata like calibration and orientation parameters as well as the image capture time are used. Vehicles were detected with an object-oriented method consisting of image multi-resolution segmentation, feature extraction and classification. The experimental results show that object-oriented classification techniques enhance quantitative analysis of traditional pixel-based change detection applied to very high resolution image data and facilitate the interpretation of ground objects. Experiments demonstrate that it is feasible to use this method to detect vehicles from low-altitude UAV remote sensing imagery. However, that also shows the deficiencies which guide our research in the future.
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ABSTRACT 
The generation of thunder and lightning is closely related to the Geo-information, while to a great extent its relevant data dealing and research are lack of effective support of the Geo-information because of its domain-specificity. Therefore this paper proposes the concept of lightning GIS to combine the GIS and lightning domain at both the data level and the process mechanism level, developing and improving the relevant theory and method to provide the spatial information services and decision support for the lightning research. As an exploration, a system for lightning monitoring and forecasting-alarming as well as data processing has been set up on the basis of the service platform for the comprehensive lightning data processing and sharing, which is built in this paper to step beyond the data boundary of GIS and lightning domain, offering data services in the form of component interface. At the end of the paper, it discusses the framework of lightning GIS and that lightning GIS should be studied from the aspect of the 2D data service based on the Geo-information and 3D lightning space-time simulation coupling with the lightning process mechanism, and the relevant theory and key questions have also been discussed. 

Keywords: lightning GIS, service platform for lightning, combination
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ABSTRACT

Recently, the Digital Earth has developed from the laboratory to the society. With the increase of the data volume, the software is required to provide more functions. The organization and management of massive data is the key for the real-visualization, which determine the software function. The techniques of real-time visualization of massive data oriented digital earth are explored, including data organization and real-time rendering. In this paper, the massive data is organized as multi-solution tile-pyramid model which combine the algorithm of LOD and linear quarter-tree index. Then, the management of massive data for dynamic scene of 3D visualization with large area is discussed, which use the target-tile quick search algorithm and tile appeal-expected mechanism. At last, an example is used to prove that this method can realize the real-time visualization and interoperation of massive topography data and improve the function of Digital Earth software.

Keywords: Digital Earth, Massive Data, tile-pyramid, target-tile quick search algorithm, tile appeal-expected mechanism
An experimental study on the feasibility of monitoring petroleumpolluted waters with remote sensing technology

Huang Miaofen*a,b, Song Qingjunc, Yu Wuyid, Tang Junwuc, Zhang Yimind, Qi Xiaopingd

aCenter for Earth Observation and Dgital Earth Chinese Academy of Science, Beijing 100190, China;

balian Fisheries University, Dalian,Liaoning 116023,China;

cational Satellite Ocean Application Service, SOA, Beijing 100081, China

desearch Institute of Petroleum Exploration & Development,PetroChina,Beijing 100083,China

ABSTRACT

An experimental study was done in order to prove the feasibility of monitoring petroleum-polluted waters with remote sensing technology. The field data was collected in the rivers where are all at the risk of being threaten by petroleum pollution. The measured items mainly included (1) the absorption coefficients of yellow substance, de-pigmented particles and phytoplankton pigments; (2) the backscattering coefficients data of water ; (3) water quality parameters; (4) in-situ fine water spectral data. Firstly, the absorption spectral features and backscattering coefficients of petroleumpolluted water were analyzed. Secondly, the field spectral data were processed as corresponding bands of ENVISAT/MERIS using the spectral response function of ENVISAT/MERIS in order to probe into the contribution of the various constituent concentrations in waters on the leaving-water radiation and remote sensing reflectance. The results showed that (1) with the increase of the petroleum pollution concentration, the absorption coefficients of petroleum-polluted water are also increased; (2) the spectra slope of exponential function of petroleum-polluted water is larger than that of petroleum-unpolluted water; (3)emulsificated oil and decomposed oil in water can be absorbed by the suspended particles and impact the scattering properties of the particles. Moreover it will change the spectral model of the inorganic particles backscattering coefficient in the petroleum-polluted water; (4) the correlation between petroleum pollution concentration and remote sensing reflectance based on ENVISAT/MERIS is negative. These features of inherent optical parameters and apparent optical parameters obtained from the experiment provide the feasibility for monitoring petroleum-polluted waters with remote sensing technology.

Keywords: Petroleum-polluted water, absorption coefficient, backscattering coefficient, remote sensing reflectance；feasibility
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ABSTRACT 
The Toponym Ontology is an important facet of the third generation semantic web architecture which maintains an Ontology of Geographic features where. Each Geographic feature stores knowledge of a named Geographic place(toponym). On the base of summarizing the basic concept of Toponym Ontology, the paper carried on the Ontology design and proposed the Ontology constructing method by reusing the gazetteer and the Geographic thesaurus, according to the requirements of the ordinary Geographic information retrieval based on the Semantic Geospatial Web. The Toponym Ontology design can be split into two different stages, stage one and stage two. Stage one, as defined in this paper, focuses on the design of the initial Toponym Ontology which supports the basic tasks of Geographic features identification and retrieval. That is, to be able to identify place names in query text assigned them a spatial footprint and try to reduce any result ambiguity. The stage two Toponym Ontology will be an enhancement of the stage one design to support more advanced tasks, such as example spatial reasoning etc. Through the design of toponym Ontology, the paper carried on the Research of the data management and retrieval service based on the toponym Ontology. 
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ABSTRACT 
Agriculture is one of the major economic sectors of Mongolia and the country’s economy is very much dependent on the development of agricultural production. Being the rural and poorest conditions of Mongolia, 60-90% of its labor force employed in agriculture and agricultural sector has a prominent economic role. Mongolian agriculture has been successful in increasing food grains production in the past, guided by the goals of self-sufficiency in the country. 

The satellite imagery has been effectively utilized for classifying land cover types and detecting land cover conditions. Satellite image classification involves designing and developing efficient image classifiers. With satellite image data and image analysis methods multiplying rapidly, selecting the right mix of data sources and data analysis approaches has become critical to the generation of quality land-use maps. 

Objective of this study to monitor in the agricultural land cover changes in the Tov aimag, as there is important agricultural producing area in Mongolia. We have developed approaches to map and monitor land cover and land use change across in the Tov aimag using multi-spectral image data. 

In this study, maximum likelihood supervised classification was applied to Landsat TM and ETM images acquired in 1989 and 2000, respectively, to map cropland area cover changes in the Tov aimag of Mongolia. A supervised classification was carried out on the six reflective bands (bands 1-5 and band 7) for the two images individually with the aid of ground based agricultural monitoring data. Results were then tested using ground check data. 

Keywords: Land use, Land cover; remote sensing, GIS
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ABSTRACT 
Automatic registration of multi-source remote sensing images is a research focus and difficult task. This paper proposes a robust and accurate method for multi-source remote sensing images registration. The proposed method is a two-step process including pre-registration and fine-tuning registration. Firstly, the method detects the matching points by the Scale Invariant Feature Transform (SIFT) algorithm and then the input image is pre-registered by using these points according to polynomial model. As a result, the input image is transformed with the same spatial pixel size and the reference coordinate system as the reference image. Secondly, a large number of feature points are detected based on the Harris corner detector in the input image, tie point pairs are found rapidly by correlation coefficient in a small search window determined in the reference image. Tie point pairs with errors are pruned by Baarda’s data snooping method. Finally, both the reference image and the input image are divided into a number of triangular regions by constructing the Triangulated Irregular Network (TIN) based on the selected tie point pairs. For each triangular facet of the TIN, an affine transformation is applied for rectification. Experiments demonstrate that the proposed method achieves precise registration effects. 
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ABSTRACT

The Global Land Cover by National Mapping Organizations (GLCNMO) is the product of the Global Mapping Project organized by International Steering Committee for Global Mapping (ISCGM). The GLCNMO is a global land cover data with 1km spatial resolution. The data are produced by 16-day composite MODIS data observed in 2003. In this study, the accuracy assessment of the GLCNMO was completed and the accuracy improvement was realized. The method of the accuracy assessment is a stratified random sampling. The overall accuracy derived is 71.3%. The accuracy of GLCNMO was mainly improved by decreasing the error caused by the classification method. According to the result of accuracy assessment, Needleleaf evergreen forest and Needleleaf deciduous forest were chosen for reclassification. In the new classification process, the MODIS data of October 16 were selected and the threshold of NDVI patterns was set again. Finally, by comparing the new classification result with ground truth data, the GLCNMO with improved accuracy was produced.
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ABSTRACT 
Observations and research effects summarized by the Fourth IPCC indicate that the Earth's climate system has been undergoing a notable change over the last 50 years and main character of this change is global swarming moving well outside the range of natural variability. Earth observation satellites can detect global changes from space platform and obtain the key sensitive variables of depicting these changes. Taking snow cover as an case, this paper generalizes principles , methods, techniques and instruments of monitoring snow change ,and analyzes abilities and problems of space exploration now. Finally, this paper proposes two possible resolution ways according to main problems of monitoring snow cover. The first method develop hyperspectral , high spatial and temporal resolution new-generation sensors. The second method , with Four-Dimensional Data Assimilation technique, introduces continuously snow observations from various observations into dynamic process models. Furthermore, data assimilation can assimilate advanced remote sensing data about snow by virtue of the opportunity of new-generation sensors to be launched and create continuous, higher precision and space-time consistent snow cover products . This provides scientific and reliable evidences to make favorable strategies for strategy makers and make human better predict, adapt and mitigate warming.. 
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ABSTRACT

Mountain glaciers are especially sensitive to climate variations. Monitoring temperate glacier activity has become more and more necessary for economical and security reasons and as an indicator of the local effects of global climate. Glacier flow velocity plays an important role in climate monitoring and casualty forecasting, however, available velocity data is hitherto not abundant. The most studied variable in ice dynamics in the literature is ice velocity. From remotely sensed images, mainly two types of methods have been used for the estimation of glacier flow velocities: feature tracking and differential intererometry (DInSAR). In this paper velocities of the Keqikaer glacier are acquired from ALOS (Advanced Land Observing Satellite) SAR data with feature tracking. We show that different window size in correlation calculation of feature tracking leads to different flow field. We also developed a new method to determine the best window size, and the method is testified by SAR data.
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ABSTRACT 
Along with the development of earth observation and spatial information technology, remote sensing image data has been widely used in various fields. Remote sensing images themselves contain abundant visual information which could be used as the base of spatial analysis directly. Usually the real useful information or information of interests is located in several regions within the images which could be abstracted to spatial entities. Therefore how to represent this information has become an important problem. Based on Global Subdivision Grid, this paper represented the image information integrated with objects of interests (OOI) by subdivision cells, and established connections between images and attributes information of OOI, thus brought forward a new application mode of remote sensing images. 

Global Subdivision Grid has many advantages. It contains implicit spatial indexing and multi-scale cells, each of which has unique code of spatial location. EMD (Extended Model based on Mapping Division), which is one of the Global Subdivision Grid models, provides an efficient way of storing and indexing remote sensing data, and is well compatible with current method of remote sensing data management. This paper established a new subdivision data model of OOI in remote sensing images -- GeoIR (Geo-Infomation Representation) based on EMD. GeoIR abstracts OOI to entity of line or area (there is no point entity in GeoIR because an area will be a point if it is in proper scale), and represents them by a set of EMD subdivision cells, which may belong to different subdivision levels. Then a database of OOI and their attributes was created to associate OOI with remote sensing images. This paper also proposed data structure and core algorithms of GeoIR, which would be used in a visual representation method of OOI. 

A prototype system of GeoIR was also designed and implemented in this paper to prove the practicability of it. Experiment shows that GeoIR could represent OOI of remote sensing images with good efficiency, and would become the basic of study on image-based global GIS platform in future. 

Keyword: Global Subdivision Grid, GeoIR, Object of Interesting
A new method of extracting shape features from IKONOS imagery based on Fourier Descriptor
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ABSTRACT 
Shape is an important visual feature of very high-resolution satellite data. Fourier Descriptor (FDs) was introduced in this paper as a new method to extract and represent objects’ shape features of IKONOS imagery and a 5-dimensional (5-D) feature-vector was proposed as a shape parameter. A classification model was established based on K-means clustering algorithm, the 5-D feature-vector was taken as discrimination variable together with the mean gray values. The results showed that when involving the shape feature-vector into the classification model, the overall classification accuracy was 82.4% with 84.6% producer accuracy of roads. So it was confirmed a feasible way to represent shape features of remotely sensed imagery based on FDs. 

Keywords: shape features, Fourier Descriptor, IKONOS imagery, remote sensing
 The Analysis of Data Exchanging Mechanism 
of Earth Observation 
Yong HUANG ∗
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ABSTRACT 
When an integral and detailed digital global system is constructed, an enormous amount of observed data toward the earth which comes from diverse data sources belonging to different aspects is required. It is an effective way to get observation data with data exchanging from data sources. In this paper, the issue of global observed data exchanging has been discussed. The data exchanging of earth observation has notable particularity of its own. In order to achieve the goal of data sharing, a data exchanging system for global observation accepted by every aspect, which is technology transparent, should be set up from a long-term point of view. This data exchanging system comprises ingredients as follows: data directory for global observation, detected data sources classified according to the above directory, exchanging members, logical channel for data exchanging, rules for data exchanging, mechanism of data exchanging realization, arbitration mechanism for data exchanging and exchanging service index exchanging. Based on the above ingredients, a data exchanging model for global observation has been constructed. A conclusion has been achieved from this paper. It suggests that data exchanging system is an effective mechanism for sharing of detected data in a wide range of global observation fields. It will promote the efficiency of existing data and will play an actively effective role in digital earth and observation the earth fields. 

Keywords: Data exchanging, complement exchanging, data exchanging arbitration, earth observation
 The experiment of extracting topographic elements from Lidar pointcloud 
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ABSTRACT 
Lidar point cloud is a high quality data source for build DEM and DSM. And technicists use serious ways to extract buildings and electric lines successfully, which have a common characteristic: stand alone with the surrounding. Dose Lidar point cloud can be used to extract more kinds of vector data for topography? We try to find an answer by experiment. In this experiment, a block of data was used where was a crossroads-leaf area near a city. There were roads, water area, fields, and so on. And the corresponding images was collected at the same time. We try to use several ways base on different data resources to get the vector data. Firstly, we use point cloud only. Classification was the premise of vector data extract. We used TerraSolid software to classify the point. And the classification was step by step from high points to low points. We designed a sequence: buildings, roads, field with crops, then water area, etc. Before the classification, analysis was necessary. The relationship between topographic elements, especially the changing of slope and height should be notice. The second way, we used the image to get vector data. We didn’t get stereo images, only can we make a single ortho-image. And base it to extract vector data alone. But, the two result were not satisfied neither. When we compared the two set of result data, we find much different. How to improve it? Finally, we use Lidar point cloud and ortho-image together, and made them coordinate. The extraction was improved, but the result data was still far away to make a topographic map. Though the extracted topographic data were very limited, it can be used to extract certain elements for topograph, which may develop Lidar usage field. We need more work to rebuild a 3D circumstances, just as a stereo model. Only when operators can identify the topo-elements, can computer do it more quickly.
 An automatic segmentation framework of Quickbird multispectral images integrated texture and spectral feature 
Qiuyan Huang a, b，Xuezhi Feng*a, Pengfei Xiaoa, Hui Lia, Wei Wana
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ABSTRACT 
High-resolution multispectral images such as Quickbird images allow us to access the richness information including spectral, shape, texture and so on. It is a challenge for automatic analysis high-resolution multispectral images to full exploiting this richness information during image process, where segmentation is the first and one of the most important steps. Many segmentation methods have been developed, such as regions growing algorithms, statistical model based approaches, the variation approaches like level sets and so on. Recently, the level set method has received a great deal of attention within the image community, especially as a framework for dealing with image partitioning issues. Especially its good ability to deal with the complexity problem, level set method with topologically self-adaptive capability becomes the mainstream method of multiphase image segmentation. 

In this paper, a fully automatic segmentation method for the classification of different land cover regions in Quickbird multispectral images is proposed. The proposed method in this paper is integrated the features from texture and spectral. Firstly, the texture feature for each multispectral channel is extracted by the nonlinear structure tensor, and a feature vector is also used to descriptor the texture feature. In order to reduce the feature space, a method combined similar texture features with a local scale measure is applied. Then, the spectral feature is represented by the CIE-lab space, a nonlinearity method trying to mimic the logarithmic response of the eye. At last, multiphase level sets is applied to segment Quickbird multispectral images combining the texture feature vector and the spectral feature. The F-score is employed to evaluate the quality of the result of our method and the standard K-means method with spectral data. The results show that an automatic segmentation based on texture and spectral feature better than conventional methods. The incorporation of more image information has a better segmentation performance, and this method can be extended to other multisource image segmentation applications. In the future, more image information for better land cover class and incorporation of more image information such shape in the proposed model will be used to induce a better segmentation result. 

Keywords: multispectral images; image segmentation; texture analysis; multiphase level sets
 Fast construction of urban 3D building model 
based on RS and GIS 
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ABSTRACT 
Virtual reality is an emerging technology, and is the main means of digital city construction. It has broken the time and space constraints, truly and intuitively, has showed the interactive three-dimensional scene. At present, three-dimensional visual modeling based on virtual technology is used in the smaller regions, the application which meets the accuracy from the larger regions is less. Because the 3D GIS is very complex, its geometric objects are “body target” of 3D information, including large amount of data and difficult integrating. High resolution remote sensing image can reflect the situation of urban buildings relatively clearly, this paper adopted object oriented classification method for extracting building roof and shadow, measuring the building height. Through these information, using Google Sketchup and ArcScene software achieved fast construction of urban 3D building model and visualization, in addition, the paper illustrated the residential construction, large-scale supermarket building as two examples, finally, analyzed the potential of this method in urban 3D building model construction. 

Keywords: remote sensing image; building; remote sensing image; 3D model
 A Novel Method of Color Image Denoising Based on Grey Difference Information Principle 
Zhikun LAI ∗
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ABSTRACT 
The grey system theory has recently emerged as a powerful tool for image processing, image analysis and image understanding, for example, image compression, image denoising, image edge detection, image hiding, objects recognition and classification, image retrieval, image fusion and so on. However, these are mainly analyzed based on the technologies of grey model and grey relational analysis. The grey difference information principle is one of six basic principles of grey system theory, namely, the difference is the information and there must be the differences in information. But so far the studies in image engineering are seldom based on this principle. And image noise is exactly shown as the difference of image information. The images always are corrupted by noises, which have a bad influence on the subsequently processing. Though some classical filters have successfully been used in gray scale imaging to remove impulsive noise but their extension to color images is not direct. The main difficulty is that an order has to be defined to sort the color vectors. In this paper, the grey difference information principle is applied to a novel valuable color image denoising strategy. Firstly, the grey difference information principle is introduced in detail including difference information sequence and difference information measure. Secondly, the basic idea of color image denoising is proposed based on the difference information principle, while the pixel difference information sequences are established in the light of the template types of filters and the properties of image noises. At the same time, the pixel difference information measures are determined to reduce color image noise, namely the novel method will select a suitable pixel, which has a minimums difference information synthesis measure in the predefined template window, to replace it. Lastly, the experiments are analyzed based on the novel method and the classical filters. The experiment results demonstrate that the proposed method outperforms the conventional mean filter in removing impulsive noise in color images. The successful method indicates that it is just as feasible and effective to use grey difference information principle as the technologies of grey model and grey relational analysis to process the color image. 

Keywords: Grey System, Grey Difference Information Principle (GDIP), Information Measure, Color Image Denoising, Impulsive Noise
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ABSTRACT

There exist many problems on management and application of multi-beam sounding data, such as massive surveying points, large data quantity, difficulty in managing and integrating data from different survey regions, and inefficiency of multi-scale display and gross error detection. Aiming at these problems, new methods for effective management and quality detection of the massive multi-beam sounding data are presented in this paper. Three key techniques including organization and management of massive multi-beam sounding data, fast vissulization and quality detection are

discussed in detail. Based on the above theories and algorithms, a system named MMSIMS (Massive Multi-beam Sounding Information Management System) is developed. It has been successfully used in the BoHai waterway multibeam sounding project.

Keywords: Multi-beam sounding data, sounding selection, real-time projection, quality detection
Segmentation of building facade from vehicle-borne laser scanning data based on mathematical morphology
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ABSTRACT

Vehicle-borne laser scanning system that equips with linear array laser scanner, GPS and INS plays an important role in the acquisition of urban spatial data recently. In this paper, a method was presented for segmentation of building façade of an outdoor urban environment from vehicle-borne laser scanning data, and it contains five steps including preliminary filtering with depth histogram analysis, binarization of point cloud, mathematical morphology processing of binary image, segmentation of binary image and extracting building façade with the mapping relationships of vehicle-borne laser scanning data and binary image. Depth histogram analysis, calculation of grid size and determination of the number of dilation were described in detail. Finally, an experimental study was made to demonstrate the feasibility of the proposed solution on urban building façade segmentation.

Keywords: Vehicle-borne Laser Scanning System, point cloud, segmentation, building facade, mathematical morphology
 The Information Extraction of Residential Areas Based on High-Resolution EO Imagery in Frequency Domain 
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ABSTRACT 
The residential area changes very fast during the development of city. Nowadays, residential area extraction from remote sensing data plays an important role for urban planning, map updating and some other studies related to residential areas. In the last decade, the improvement of the technology for observing the Earth from space has led to a new class of images with high spatial resolution. High-resolution images offers a new quality of detailed information about the properties of the Earth’s surface. However, due to the fact that high-resolution images show great heterogeneity, a pixel-based analysis of such high-resolution imagery has explicit limits, standard techniques for extracting the residential areas are faced with increasingly difficult hurdles. When the resolution increases, the spectral variability also increases, which can affect the accuracy of further recognition and extraction schemes. Therefore, it is necessary to explore new methods to recognize and extract residential areas from high-resolution EO imagery. The main topic of this paper is texture feature based residential area recognization and extraction in frequency domain, which provides a new resolution for feature based object recognition. 

The study area in this paper concerns in urban area of Nanjing, which locates on the southwest of Jiangsu province. The IKONOS panchromatic imagery in Nanjing acquired at 2000 was considered in the paper. Firstly, typical residential area information on high-resolution IKONOS imagery were transformed from spatial domain to frequency domain using 2-D discrete Fourier transform, and the frequency spectrum characteristics of typical residential area were analyzed, which is the basic of filter design in frequency domain. Secondly, a computational approach to designing Gabor filters in frequency domain was described. The use of Gabor filters is driven by the potential they have to isolate texture according to a particular frequencies and orientations. In this paper, the orientation parameters of filters were determined according to the peak direction of angle distribution curve, and the weights were given according to the peak value for different orientation filters. Finally, the residential areas were extracted using the selected features based on the Gabor filters. Meanwhile, accuracy of algorithm and result were studied. 

The research results of this paper are as follows: (1) In frequency domain, magnitude spectrum expressed the distribution of residential areas energy in different frequency, it had close relationship with texture feature of image. (2) The parameters of Gobor filters determined the performance of filters, which can be determined effectively by combining the adaptive acquisition and experiment methods. (3) The experiments prove the effectiveness of the approach for extracting information of residential areas from high-resolution EO imagery. The analysis results provide reference not only for the filter design and feature extraction in frequency domain, but also for the frequency spectrum characteristics analysis of other ground objects.
The feasibility of MultiBeam Delay Doppler Radar Altimeter

Yang Shuangbao*a, Wang Zhisena, Liu Heguanga, Xu Kea
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ABSTRACT

The paper presents a new concept of MutiBeam Dealy/Doppler radar Altimeter combines a liner array of nadir receivers and one nadir transmitter. The delay/Doppler technology is applied in the along track, and the Array Signal Processing technology is applied in the cross track. The key innovation in this concept is that, fan-beams are formed in along track and across track, and range correction is applied to in across track as in along track, such that it could provide high precision with wide swath. But the raw data from receivers are stored and processed in a 3-dimenension matrix, which is sophisticated than conventional radar altimeter and Delay/Doppler radar altimeter. The scheme has many advantages: it could give high precision height profile for left scene and right scene respectively; it could provide the same narrow swath and small footprint at far range as at near range and this leads to uniformly cross section in each resolution cell.

Keywords: radar altimeter, synthetic aperture, beamforming, delay compensation
Preparation of Base Map Using High Resolution Satellite Data -A Case study of Allahabad city of Uttar Pradesh
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ABSTRACT

Base maps of the backbone of all planning exercises. As per 2001 census, out of 5161 cities of India, only few had base maps. In Planning of a town or an urban area a large amount of the work is involved and often the major part is the determination of relevant facts to base the plan. The Plan or the Base map are paramount to represent spatial information. In the entire state of U.P., 0.06 lakhs sq.km. area comes under urban land, which is about 1.0% of the total land of the state. Due to excessive pressure of population, rapid urbanization took place and as a result of this, the urban density of the state is now reported around 4937 person per sq. km., whereas overall population density of the state is only 473 people per sq. kms. In the beginning of 20th Century, there were 548 towns in the state, which were raised up to 704 towns, in a span of 100 years. Accordingly, the cities/towns of the state achieved the status of Ist class cities/towns, which were quite less in early years of 20th century, due to rapid urbanization in the recent years. In the present study, an attempt has been made to mapping the urban Landuse/Landcover of a part of Allahabad city of Uttar Pradesh using high resolution data through Remote Sensing technique coupled with G.I.S. This will certainly provides a base data for future & realistic planning of this important major city of U.P., which is essentially required by the urban planners.

Key words: Urban Sprawl, Temporal Growth, Urbanization, Planning, Quick Bird
 A Real-time USN-based Monitoring and Control System for Urban Facility Management 
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ABSTRACT 
GIS has been actively utilized for managing diverse urban facilities. Recently, its application has been extended to provide new services combined with sensor and network technologies, particularly for the development of Ubiquitous City in Korea. 

A common method used for the data transmission of conventional facility monitoring systems is to save collected state data and send them through PSTN or a cellular network. However, this method has a practical drawback due to high development cost and telecommunication service fees. 

To overcome such limitation, this study proposes a new approach that uses USN (Ubiquitous Sensor Network) such as PAN (Personal Area Network) for data collection and transmission to save development cost. 

For the field experiment, several sensor-nodes were installed to real water supply/sewage facilities that include: pressure sensors for leakage-monitoring of water supply; and flow and water-quality sensors for waste water. 

The state data collected from the sensors are transmitted over a ubiquitous sensor network and saved in the storage module of the intelligent street light (i.e., U-Pole). Thereafter, the stored data are sent to the server of the integrated urban management platform through an optical network and used for the real-time monitoring and measures by the operator. 

Such an integrated approach converged with sensor, GIS, and network technologies will provide new business opportunities
 Development of an Ontology-based Framework for Geospatial Semantic Decision Support System 
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ABSTRACT 
Advanced geographic technologies have triggered in many geospatial web services, including GIS data and function web services. Although web services have solved GIS data syntax problem (i.e. different data format), GIS semantic problems (i.e. using different terms to describe the same geospatial concept) are still a big challenge. Additionally, in spatial decision support system (SDSS), the semantic problems are also happened when we discover suitable data and analysis for different geospatial decisions. Moreover, for different geospatial decisions, we have to build different SDSS to support the decisions. Among these SDSS, GIS data and models are usually used repeatedly. Thus, a knowledge-oriented geospatial decision support system for discovering, efficiently using, and automatically executing GIS data and analysis is needed. Therefore, in this research, we focused on the GIS semantic impediment of web services and provided a semantic-interoperable and web-based framework for spatial decision support system. The framework includes four components: a web portal, ontologies, SDI (spatial data infrastructure), and service chain mediator. By the framework, decision makers can input their geospatial problems, discover suitable GIS web services (e.g. GIS data and function web services), and automatically generate an initial result by executing discovered GIS web services. By the ontology-based framework, we not only presented a knowledge-based and web GIS services-based spatial decision support service, but also provided a flexible architecture to solve geospatial semantic impediments which can be applied to different domain. 

Keywords: semantic web, SDSS, ontology, GIS, web services
 Design and Implement of the Multimedia Electronic Map in the City of Dalian Based on JavaScript 
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ABSTRACT 
Based on JavaScript and the framework of Prototype, this paper studied the key technology in designing multimedia electronic map. The key technology include the organization with raster data、constructions of the virtual reality environment and so on. Furthermore, the paper demonstrated the feasibility of the technology with the instance of design, development and implementation of the multimedia electronic map in the city of DaLian.
 Natural marine oil seepage detection and evaluation with SAR imagery in Bohai Sea 
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ABSTRACT 
Most of petroleum accumulations leak minute quantities of oil and gas to the surface and form surface slicks which are detectable by remote sensing platform. Therefore, remote sensing technique supplies an important way to screening oil seepage distribution areas in the early stage of marine petroleum exploration. With day and night, and all-weather capability, SAR imagery has been proven to be a useful tool for ocean oil slick detection. This paper put emphasis on studying the evaluation method of detectable slicks resulted from natural marine oil seepage. Then the experiment was made in the area of Bohai Sea with ERS-1/2 SAR and ENVISAT ASAR data. All slicks detected were ranked according to the probability of being natural oil seepage. The obtained result was integrated into GIS database to study the spatial distribution of oil seepage slicks. Finally, the paper discusses the present problem of seepage slick evaluation. The results show the potential capability of natural marine oil seepage detection with remote sensing technique. This is a good marine seep screening tool with the advantage of low-cost, regional observation. 
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ABSTRACT 
During 1994 to 2008, 10 Harmful Algal Blooms (HABs) occurred in Sishili Bay, which caused huge economic loss. This study investigated 6 survey stations in Sishili Bay during HABs’ peak period (May to September) from 2003 to 2008. The results showed that the concentration of Chl-a increased from 2.70μg L-1 (2003) to 11.50μg L-1 (2007) and 7.26μg L-1 (2008), the concentration of total inorganic nitrogen (TIN) lineally increased from 5.08 μM (2003) to 18.57μM (2008). Annual phosphate (PO4-P) varied between 0.17μM and 0.46μM, but had no clearly increasing or decreasing trend from 2003 to 2008. The molar N/P ratio significantly exceeded the Redfield ratio, and increased from 16.38 (2003) to 110.84 (2008). The results also showed significant and positive correlations between nutrient, precipitation and Chl-a. During a HAB caused by Akashiwo sanguinea and Prorocentrum micans on 30 August 2007, the maximum concentration of TIN in surface layer of water was 99.3μ M, and PO4-P was 4.68μ M. The bloom finished together with nutrients concentration decreasing to ordinarily level. 
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ABSTRACT 
The location precision of SPOT-5 stereo images is strongly relevant to the ephemeris and attitude data. However, the quality of ephemeris and attitude data acquired by DORIS and stellar camera is still difficult to satisfy the requirement of direct location. So searching for a feasible approach for enhancing the precision of attitude and orbital data and reducing the systematic error of SPOT-5 stereo images has become an important and urgent problem. 

In this paper, a new geometric positioning method based on the rigorous sensor model of SPOT 5 imagery is proposed. The proposed approach aims at exploiting the improved capabilities of the corrected attitude values and a look angle for each detector. The rationale of this method is to avoid updating orbit and attitude parameters, and it achieves geometric calibration by adjusting the line of sight vector only. 

The main research contents and conclusions include the following: 

1.The ancillary data information which includes satellite position and velocity, attitude angles, look angles for the 12000 CCD elements, and so on, is extracted from the XML ancillary file for further processing. 

2. Using imaging gemetric relationship between the satellite’s position in orbit and its ground position on Earth, two new equations which are expressed by look angles of the satellite in the space are formulated. If the orbital parameters are ideally precise, the two equations can be directly applied using the initial parameters. However, there is not a rigorous equivalency between the both sides of the equation because of the uncertainty of the orbital parameters. There are normally non-zero residuals which are caused by the error in look angles, and can be removed by changing the look angle. 

3. A calibration model of the error in look angles is introduced to eliminate systematic error and enhance the precision of attitude and orbital data.These error angles can be modeled as a two-dimensional linear function of image lines and pixels (i, j): Δφx=a0+b0*i+c0*j, Δφy=a1+b1*i+c1*j. As there are six unknown parameters and two equations, the calibration model requires a minimum of three GCPs to solve the model. 

4. The proposed method was tested on SPOT-5 stereo images. Using 30 check points, the errors of look angles show relatively simple trends of systemic change with respect to image lines and pixels, so it proved that the error angles can be modeled as a linear function of image lines i and pixel j and can be rectified by adjusting the line-of-sight vector. The object positioning accuracy of 7.65 m in planimetry and 4.98 m in height was achieved after adjusting the line-of-sight vector by using only three GCPs. 

The focus of this paper differs from the previous researches in the following aspects: it is based on the rigorous sensor model of SPOT-5 imagery, and it achieves geometric calibration by adjusting the line-of-sight vector only, without updating orbital and attitude parameters. With only three GCPs, the line-of-sight vector adjustment model satisfactorily achieved geopositioning accuracy within 1.5 pixel of the SPOT-5 image.
 Extract water body information in mountainous area 
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ABSTRACT 
This paper proposes a new algorithm to differentiate water body from mountain shadow. In mountainous area, mountain shadows are often classified as water body in the process of information extraction. A new method based on principal components analysis (K-L transform) to extract water body information is presented in this paper. By analyzing features of K-L transform, we found that there is much difference in spectrum signal between the mountain shadows and clear water body in PC2. What’s more, we also found linear combination of the first three principal components as PC1+nPC2+PC3 (n=1, 2….) can be used to distinguish the water body from mountain shadow effectively by threshold method. The method was used to extract water body from an ETM+ image with mountain shadows together with index modeling methods, and results show that the new algorithm is more effective. 

Keywords: principal components analysis, water body, extraction, mountain shadows, TM
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ABSTRACT 
In this paper, model’s output datasets of B2 scenarios 2071-100 and baseline 1961-90 has been used to analyze the climate change response of PRECIS simulation due to rapid increase of greenhouse gases (GHG) emissions. The general feature for the temperature increments is that the temperature increases greater in north than in south over China, especially in the Northeast China. Several warming centers are respectively in the west of Sichuan province, the Northwest China, Northeast China and North China, the increment values range from 3.5-5.5℃. The precipitation will increase almost all over China. It is shown that the occurrence of extreme cold events would become less during winter, but the occurrence of extreme high temperature events would increase during summer, the extreme precipitation events would also increase under the warming circumstances, the precipitation would decrease and the temperature would increase around the North China Plain in summer(JJA), which would aggravate drought in this most important agricultural area, while the precipitation around Yangtze River would increase a bit, which would also aggravate the flooding disaster along this river. The short wave radiation forcing would decrease 2.5% relative to baseline.
 An adaptive spatial clustering algorithm based on the field theory 
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ABSTRACT 
Spatial clustering is an important technology of both spatial data mining and spatial analysis. It can be used to discover the spatial association rules and spatial outliers in spatial datasets. Currently most spatial clustering algorithms cannot obtain satisfied clustering results in the case that the spatial points distribute in different densities, and more input parameters are required. To overcome these limitations, a novel data field for spatial clustering is first of all developed. Further, a new concept of clustering measurement, called aggregation force, is introduced to measure the aggregation degree among clusters. Then, an adaptive spatial clustering algorithm based on the field theory (FTASC in abbreviation) is proposed. This algorithm does not involve the setting of input parameters, and a series of iterative strategies are implemented to obtain different clusters according to various spatial distributions. Indeed, the FTASC algorithm can adapt to the change of local densities among spatial points. Finally, two experiments are designed to illustrate the advantages of the FTASC algorithm. The practical experiment indicates that FTASC algorithm can effectively discover urban aggregation patterns. The comparative experiment is made to further demonstrate the FTASC algorithm superior than classic DBSCAN algorithm. Through these two experiments, one can see clearly that the FTASC algorithm is very robust and suitable to discover the clusters with different shapes. 

Keywords: spatial clustering, data field, aggregation force, spatial data mining
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ABSTRACT 
This paper aims to introduce a case of Socio-economic Statistical Spatio-temporal Database. This database system services in the rural socio-economic statistical work, which is a combination of Statistical tables, spatial data, search algorithm, maintenance interface. Administrative codes are the conjunction media of spatial data and attribute data, and also be the key words of database query processing. Through the table of changes in database, it can be well identified that the rules of administrative divisions Changes. As the mainly issues of database design, researching the approach of record and query these changes, as well as the processing of statistical data by the rules of administrative divisions Changes, require a large amount of research work. 

To address these problems, a series of management analysis tools have been developed to deal with the processing of socio-economic statistical data with changes in the administrative division. Searching algorithm of spatio-temporal database is used to ensure the comparability of the results, which are acquired by positive sequence and the anti-sequence temporal query under complex spatial changes in the administrative division. And according to the spatial change, searching algorithm of spatio-temporal database mainly translates a temporal series statistical data into a standard format which is matched to the benchmark year. The searching algorithm controls the process of inquiry through recursion of the table of the administrative code changes, which is composed of multi-way Tree structure and double linked list which record the relationship between upper and lower level administrative units. These search algorithms and meta-data storage structures constitute a spatio-temporal database, so as to serve the spatial analysis of statistical data. 

The comparability problem mentioned above was well solved by this approach. And a set of functions was provided by this system with spatio-temporal database, such as specialization of statistical data, temporal query, spatial data automatically update, maintenance interface. 

Keyword: Spatio-temporal database, Statistic, administrative division change
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ABSTRACT 
Image features combining of step edge, delta, roof and ramp profiles and so on, include fundamental and signified information of objects in the image, such that, feature detection has been recognized as a important operation in digital imaging processing. in the research of feature detection, there are many approach provided by experts. Most of feature detection methods are focus on the identification of variances of illumination in image spatial. 

The method of detecting image feature taken by this paper is the approach of phase congruency that is a distinguished method to identify image feature in years. It derived from the Fourier transformer of the image. The features such as bar, delta and step edge, always occurs the maximum of phase of harmonic components, such that these feature in the image can be get by finding out where the maximum of phase congruency. Traditionally, the method of phase congruency was realized by computing the maximum value the local energy defined by the quadratic sum of the value of the image and the value of Hilbert transform of the image. This traditional measure of phase congruency appears some difficulties to calculate and to get ideal results. This measure can not distinct some features which is important for detection. Even thought it was modified to normalize the quantity of phase congruency by using the rectangular windowing function, but this modification result in noise signal in the local energy, and the width of window is difficult to define. Moreover, it adopts 1D Hilbert transform to calculate the local energy, but the image is 2D, such that it can not take account for the others direction of the image. 

For avoiding the inaccuracy of calculation of local energy in one and orthogonal direction in the image, this paper calculates the value of local energy by using the 2D Hilbert transform which involves the local energy in all direction. Meanwhile, a rectangle windowing function with smoothing noise, is used to calculate phase congruency for reduce the effect from noise while normalizing the quantity of phase congruency. 

In conclusion, the method of detecting the feature from image based on phase congruency with 2D Hilbert transform demonstrated excellent performance. This modified measure provide a new thinking to detecting the feature from the image in the theory of phase congruency based on 2D Hilbert transform. 

Key words: phase congruency; 2D Hilbert transform; local energy; feature detection
A remote-sensing based strategy for calculating the ecological value of forest over large areas
Wenbo Yu∗a, Chudong Huanga,b
aCollege of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou, China ,310014;

bInstitute of Eco-City and Green Building, ZJUT, Hangzhou, China, 310014

ABSTRACT
Forest provides plentiful benefits to all creatures, including human. In order to get the information of forest over large area, it is probably the rapidest way using remote sensing techniques. There are mainly two steps when acquiring the ecological value of forests: one is to classify the land cover accurately from remote sensing images, especially tree canopy areas; the other is to calculate the ecological value of forest using a proper model. This paper presents a strategy for monitoring forest ecology over large areas using remote sensing images, most of which are moderate resolution images, and partly of high resolution. Classification is carried out using See5/Cubist software, while estimation is accomplished using CITYgreen software. During the classification, the land covers on high resolution images should be recognized first. This should be accomplished as accurately as possible, because part of the classification result of these areas will be used as training area, and the rest will be used to verify the classification result of the whole area and to amend the classification. Therefore the land covers on these areas are mostly visually classified. Then the classification of most area is carried out using training area and See5/Cubist software as the data mining tool from the moderate resolution images. At the end of the classification procedure, the result is verified and revised accordingly, and the accuracy is also assessed. Thereafter, the analysis is to run using CITYgreen software. Firstly, all the land covers are merged and converted to a single raster map, according to the classification. Then some parameters in CITYgreen were chosen, which are mostly close to the conditions of study area. Before CITYgreen analysis, the land cover map should be configured, namely choosing the corresponding land cover in CITYgreen to assign to each kind of land cover type in the raster map. And then, a new raster map that will eventually be used when running CITYgreen analysis is outputted. Subsequently, CITYgreen analysis could be run using this raster map and the vector boundary of study area, and a report is created. Generally, 5 kinds of air pollutants are considered in the analysis, including carbon monoxide, ozone, nitrogen dioxide, sulfur dioxide and particulate matters (particulate matters with diameter smaller than 10 microns). Different forest coverage rate are also postulated, and the result under each coverage rate is calculated. At the end of this paper, the advantages and disadvantages of this strategy are discussed, and some conceivable improvements in the following research are pointed out as well. 

Keywords: Remote sensing; Ecological value; Large areas; CITYgreen
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ABSTRACT 
Association rules have been used in data mining applications to capture relationships present among attributes in large data sets. It is shown that association rules can be adapted to capture frequently occurring local structures in images. The frequency of occurrence of these structures can be used to characterize texture. In order to mining the frequency patterns of texture, each image can be seen one transaction. If image data mining drill down to pixel level, each pixel or its neighborhood can be seen one transaction too, and data mining was processed in all the transactions. In textural image, the frequent patterns are texture cells in fact. Because of different size of texture cells, multi-levels and multi-resolution data mining can be accomplished. In general, one texture image has many texture cells, so the texture combined association rule is proposed, and a new method of segmentation of RS image based on texture combined association rules is described in this paper. 

The method includes four steps. First, image pretreatment, degrading the image according to the distribution features of histogram of image gray level. Two methods were used to minimizing the number of items. One is minimizing the gray level G, the other is minimizing the neighborhood which represents the texture cell. 

Second, mining the frequent patterns in image by mask counting. The 2×2, 3×3or higher dimension mask can be constructed. The dimension of mask can be decided according to textural descriptor, Angular Second Moment, which denotes the uniformity and smoothness feature of textural image. By counting the mask that matches the window of image, we can get the association rules that can represent the texture of image according to the interesting threshold. 

Third, constructing the combined association rules to representing the texture. The algorithm of frequent patterns mining by mask counting can get many association rules. In fact, one texture pattern can be represented by a few textural association rules. We select part of the frequent association rules and synthesize them combined association rules to representing special texture. 

Forth, supervised classification. According to the RS sample image, each frequency combined association rule is corresponding to one class of RS image, and the classifier can be constructed. By the classifier of image, segmentation of RS image based on texture combined association rules can be accomplished. 

The experimental results validate that the combined association rules can represent the regular texture, and can represent the random texture perfectly too. Many experiments testify that 3 gray levels and 3×3 mask or 4 gray levels and 2×2 mask can mine the combined association rules which can represent the image texture perfectly. Simulation results using images consisting of man made and natural textures show that combined association rule features perform well compared to other widely used texture features. 

Keywords: data mining, image segmentation, RS Image, texture, combined association rule
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ABSTRACT 
The multispectral remote sensing image is not only the pixel set that reflects the chromaticity and brightness characteristic of image, but also has complex spectral and structure features. The edge detection of multispectral remote sensing image is the important method to obtain the remote sensing information and the base to understanding the remote sensing image. Because of the complexity of RS image, the most of edge detection algorithms are ineffective in image processing. Although an edge detection algorithm based on cloud model have proposed in some literatures, but it only directed mainly at one-band image and have very little effect in multispectral image. 

An edge detection algorithm in multidimensional cloud-space was proposed based on one-dimension cloud model. Firstly, we divide image roughly by region growing algorithm to gain the central area of spatial object. By calculate the average gray level of central area as feature of cloud core, we propose multidimensional cloud-space mapping model. Spatial object is corresponding to a multidimensional cloud after been mapped to cloud-space. The digital characteristics of the multidimensional object-cloud can appropriately represent the fuzziness and randomness of the spatial object. 

After mapping image into cloud-space by this model, the objects could be transformed into object-clouds with digital characteristics. For reduce the operating cost, we need to restrain the search space as far as possible. By logical operation between intersecting clouds and the synthesis of multidimensional vectors, we could gain the digital characteristics of boundary-cloud to determine the reasonable scope of transition region. This method isn’t involving complex algebraic operation, it is simple, fast and operating cost is low. Deducing the membership of each feature point belongs to boundary-cloud by the digital characteristics of object-clouds, the fuzzy feature matrix was proposed. Because the membership of each feature point belongs to boundary-cloud changed from one to many under the influence of super-entropy, every element in this matrix is a set of membership, the membership of each pixel belongs to an object is not an exact value but a probability distribution. 

The image edge detection algorithm based on maximum fuzzy entropy was proposed at last. This algorithm discussed the edge characteristics according to neighborhood uniformity measures and considered the relativity between the pixel and its neighborhood. Because algorithm calculates the fuzzy feature matrix by fuzzy entropy, then the randomness was introduced to the calculation of the entropy. We can obtain the optimal threshold by scanning the fuzzy feature matrix under the maximal fuzzy entropy rules. For using the image information fully, we have proposed the edge detection principles and methods by the restraint of structural and direction uniformity measure. We conduct various performance studies show that this algorithm is both efficient and effective. 

Keyword: Edge detection; Multidimensional cloud-space; Multispectral remote sensing
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ABSTRACT

Irrational industrial land-use patterns have led to serious environmental pollution in Nanfen, a typical mountainous-mining town in Northeast China. It is necessary and urgent to plan and allocate industrial land use in Nanfen area. Multi-criteria evaluation (MCE) within a GIS framework was employed to derive a suitability map, which was compared to current industrial land uses to identify areas where current industrial lands should be relocated. Our results reveal that 14.8% of the area in Nanfen was rated as high suitable, 29.5% as medium suitable, 29.4% as low suitable and 26.3% as unsuitable. About 25.3% of the current industrial land was located in the high suitable area, 27.5% in the medium suitable area, 16.9% in the low suitable area, and 30.3% in the unsuitable area. Allocation of industrial land uses to areas in different suitability ratings was illustrated based on the evaluation results.

Keywords: Industrial land use, land-use suitability, land-use allocation, multi-criteria evaluation, Nanfen
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ABSTRACT
Wetlands, serving as the “kidney of the earth”, are one of the most important natural ecosystems of the earth. Xixi National Wetland Park is a rare Secondary Wetland Park in urban areas, which plays a rather important role in the environment, economy and society of Hangzhou. However, it has been intruded since the city developed during the past decades. In this paper, a time-series of optical remote sensing imagery are utilized for monitoring the total area and other biophysical conditions of this area. The images are Landsat TM/ETM+ images and Terra ASTER images from USGS, covering the year from 1984 to present. This paper mainly focuses on the vegetation/soil/water fraction and LAI within the study area. Soil and water fraction is retrieved directly from the Landsat TM/ETM+ and ASTER images, while vegetation fraction and LAI are estimated using models based on NDVI, which derives from the red and near-infrared bands of these images. And the trend of condition within this wetland is analyzed according to these parameters, namely the vegetation/soil/water fraction, and LAI reflecting the biomass as well. The change curves and a table of these parameters illustrate the variation of Xixi National Wetland Park during the past decades, compared with the change of economy and population of Hangzhou City, and the condition of this wetland in the following years is predicted consequently. It is turns out that the condition of Xixi National Wetland Park varied exactly as the expansion of city scale and economy. In the following part, some suggestions for protection and restoration of Xixi National Wetland Park are discussed accordingly. At the end of the paper, some disadvantages of the methods for retrieving parameters from remote sensing images are pointed out, as well as the possibility of extrapolating these methods for monitoring other wetlands, and the future efforts on the research of this study area.
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ABSTRACT 
Aim at the problem of establishing mine laneway measurable virtual reality system, the technique route and step is given based on digital close range photogrammetry. Combining traverse survey and digital close range photogrammetry namely, making use of non-metric digital camera, electronic total station, and control point strip, obtaining 3D absolute coordinate, which is mine coordinate system, of underground traverse hub, photogrammetric station and other detail points by traversing. Using digital camera to acquire digital image about the underground laneway, Extracting feature points from obtained images. With direct linear transformation (DLT) algorithm, the element of digital camera’s interior, exterior and 3D relative coordinate, which origin of coordinate system is photogrammetric station, of object points and traverse hub were calculated. After coordinate conversion, associate with adjustment of photogrammetry and non-photogrammetric observation, the three-dimensional absolute coordinate of all kinds of feature points were obtained. The digital surface models (DSM) of the underground laneway terrain surface were constructed with the real coordinates of detail points on the image pairs obtained above. Combining the real image obtained by digital camera, the textures were being rebuilt. The underground laneway measurable virtual reality is constituted while overlaying the DSM. 

Keywords: shaft engineering, close range photogrammetry, DLT, three-dimensional modeling
 QOTCD: Real-time collision detection for virtual global terrain environment 
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ABSTRACT 
Fast and accurate collision detection is a fundamental problem in modeling, robotics, manufacturing and virtual environments. It is still more difficult to solve when the virtual object is massive global terrain. This paper presents Quick Oriented Terrain Collision Detection (QOTCD) which derives from Quick Oriented Terrain Algorithm (QOTA) [1]. QOTCD is easy to perform detection at real-time rate with minimal computation. In our virtual global terrain environment application, it reduces memory requirements without building bounding volume hierarchies and run faster about dozens of times than the famous collision detection algorithm using sphere trees. 
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 Detecting Land Use Change in Pukou Based on Remotely Sensed Imagery 
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ABSTRACT 
Remotely sensed imagery is widely used as database for land cover conditions, which can help people understand the relationship between human and nature and set better plans for land usage. To detect land cover change in an efficient and accurate way, multi-spectral and textural information are incorporated basing on the Change Vector Analysis (CVA) in this study. The focus of the study is to extract land-cover-change information by image-to-image comparison technique, in which images from two dates of the same region are stacked to perform a direct classification. 

Many previous studies have made great attempts to seek for better ways to acquire land-cover-change information from remotely sensed imagery. Li (1997) proposed an improved method using principal components analysis of stacked multi-temporal images. Quarmby (2005) detected urban expansion and obtained quantified land-cover-change information in suburbs by comparing two classified images. These methods mainly based on spectrum to extract the land-cover-change information, while other spatial information is neglected, which actually plays a significant role in improving accuracy. 

In this study, land cover change of Pukou district in Nanjing was analyzed. Pukou district is experiencing a fast urban growth in recent years with dramatic change of natural and agricultural land-cover. As a result, it is urgent to detect land cover change in Pukou for urban planning and management. Pairs of Landsat scenes of Pukou in the same season in 1988 and 2007 were used to allow calculation of change vectors between the two dates. 

Based on images pre-processing procedures, especially by geometric correction and relative radiometric normalization, one image was employed as the reference scene to which the other scene was corrected. The Tasseled Cap transform was followed to transform the original six bands to three new planes: Brightness (B), Greenness (G) and Wetness (W). Then Gray Level Co-occurrence Matrix was used to obtain different kinds of textural planes, including Mean (M), Homogeneity (H), Contrast (C) and Entropy (E). We chose planes of B, G, M and E to form a four-dimensional space. As land cover changed from 1988 to 2007 in the study area, data of the two dates were compounded to ΔBΔGΔMΔE space with minus operation, in which different sorts of land-cover-change occupy distinct locations. By selecting representative training land-cover-change pixels, a proper change magnitude threshold was determined from the compounding image, and different kinds of land-cover-change were directly acquired by supervised classification. Due to the complexity of land cover information, other geographic ancillary data was applied to conduct knowledge-based reclassification in post-processing procedures, and errors of the classification were substantially reduced. 

Results of this study show that the vast majority of land cover change was captured and detected with an accuracy of 83.33% for Pukou district, Nanjing. The method optimizes multi-spectral and textural information of different kinds of land cover and has the potential to provide a better way to detect land cover change at regional scales using remotely sensed imagery. 

Key words: Land cover change, Tasseled Cup Transform, Gray Level Co-occurrence Matrix, Information compound, Change magnitude threshold, Knowledge-based reclassification
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ABSTRACT 
This paper presents a novel method of an incorporation of programming with Matlab and spatial analysis with ArcGIS to realize a point-oriented diffusion model on geographical data. The methodology applied in this paper successfully modifies the Gaussian Diffusion Model to adjust it for spatial analysis in GIS and to visualize the status of pollution diffusion as a thematic map. The analysis suggests that the gas pollution diffuses much faster along the wind direction than other directions and deduces to zero along the vertical direction to the wind, and that the short distance between the sources results out little different distribution between the single-sourced concentration and multi-sourced concentration. 

Keywords: Diffusion, Gaussian Model, GIS, Geographic module, Environmental module
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ABSTRACT 
The 5•12 Wenchuan Earthquake of 2008 caused serious secondary disasters, such as landslide, rock collapse, debris flow, flood, etc., have destructiond the local natural landscape tremendously. 

The hazard reduction work and post-hazard reconstruction work are rather important now. Thus, it is necessary to obtain the distribution regularity of natural landscape destruction in the whole disaster area using remote sensing and GIS technology. 

Remote sensing technology has a unique advantage in monitoring surface conditions at the regional scale and plays an important role in the evaluation, reduction and prevention of the hazards found in the Wenchuan earthquake. For obtaining landscape destruction map of the whole earthquake disaster area, some sensors with wide filed of view should be considered. In this paper CCD camera on board HJ-1 satellite was taken use of to extract landscape destruction areas and was considered as the appropriate sensor to implement this task. Based on post-earthquake HJ-1 CCD image, natural landscape destruction areas in the Wenchuan Earthquake were got. It was evident that the spatial distribution of landscape destruction areas accelerated in the valleys of the Min River. However, HJ-1 CCD camera has a weakness in radiometric resolution. Histogram statistics in the shadow area shows that most data values of HJ-1 image in mountain shadow range from 2 to 15. The ground types in mountain shadow in HJ-1 CCD image can not. In this paper the landscape destruction monitoring result was corrected on the assumption that the shadow area has almost similar proportion of landscape comparison to sunny area in the same area. 

ADS40 airborne sensor has the better radiometric resolution than HJ-1 CCD camera, in particular, with its flexible and high-resolution features. There is s a high accuracy of natural landscape destruction detection using airborne images by human-computer interaction. Thus, the natural landscape destruction map of Wenchuan earthquake based on airborne images could be utilized as ground truth data for the production based on space borne images. The validation of corrected result shows that the extraction accuracy of natural landscape destruction based on HJ-1 CCD image has the relative error less than 10% to that based on airborne images in our study filed. 

The effect of different slopes is also a main factor needing to be considered as an influence factor of landscape destruction in mountain area. This paper also analyzes the influence of different slopes to landscape destruction extents based on airborne images and DEM data. The slope effect of landscape destruction also is considered to study how the 

difference of landscape destruction extent between sunny slop and shady slope affects the process of monitoring landscape destruction using HJ-1 CCD images.
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ABSTRACT 
Except using the powerful functions provided by Google Earth to browse geographic information of the world the users want to realize other practical applications through downloading the images provided by GE, for example, recognization, feature extraction and digitising some geographic information on the new images to update the old database, image-based mapping, overlay other geographic data and realize the functions of display, query and analyse, etc. So we need clip, stitching and projection transformation to the images of GE and get accurate registration with other types of geographic information. 

This paper analysed the layered organizing method of GE images. That is to realize multi-view browsing and high speed transmission in internet GE uses the super-high efficiency compression technique to images and builds database in layered pyramid structure to mass muti-resolution images. 

The paper discusses Mercator projection principle. As an example, through processing the GE images and getting pixel value the transformation of Mercator projection and Gauss projection and the resample method of image pixel are studyed. Calculational methods for the image transformation are provided, that may provide ideas and techniques to similar GE image application. 

Keywords: Google Earth, Mercator projection, projection transformation, resample
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ABSTRACT

Geospatial information sharing of nature reserves and biodiversity is the fundamental work of biodiversity conservation and biological resource sustainable utilization. The Service-oriented techniques, based on the idea of SOA (Serviceoriented architecture), in sharing of Geospatial information have become mainstream currently. According to the characteristics of biodiversity conservation such as comprehensiveness，dynamic property and complexity, this paper introduces the SaaS (Software as a Service) model, which is applied widely to the field of CRM (Customer relationship management) software, and proposes a solution--the establishment of “Sharing Platform of Biodiversity Geospatial Information Services Based on the SaaS Model”. By hosting concentratedly the GIS applications and geospatial database used for biodiversity conservation on the servers, this platform provides a series of Geospatial information services by Web Service based on SOA for differentiated demands and allows scattering users to apply the Web services via Internet flexibly and simply. Based on the framework of ArcGIS Server, this platform organizes the applications of all the Departments of TNC (The Nature Conservancy) China and geospatial database of China projects, including RS images, the basis of Geographic information, DEM, Land-use, climate, geology, soil, Socio-economic, biological and the information of conservation planning, into different particle sizes of function services and data services for the staffs of TNC China. This platform allows users to flexibly invoke, combine and configurate the function services and data services according to own demands. Moreover, for the security policies of Chinese Geographical information, this platform establishes the application model of multi-user based on the SaaS model to ensure effectively the security of applications and data by using Centralized Identity Authentication, the RBAC (Role-Based policies Access Control) and Log Management. This system has been putting into use in TNC China, satisfying the demands of sharing Geospatial information and the daily work needs. It is significant for reference to the further establishment of the whole China's sharing platform of Biodiversity Geospatial Information.

Keywords: Biodiversity, Geospatial information, share of services, SOA, SaaS model, Web Service
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ABSTRACT

Many geographical databases have been developed by various agencies with different structures and vocabularies based on different GIS software. However, these geographical databases built on different GIS software have their own proprietary system designs, data models, and database storage structures. Thus, geographical databases based on these systems cannot communicate without data conversion. This paper proposes a framework of Geospatial Semantic Web to support data interoperability at the semantic level. The major advantage of this proposed framework is that the OGC WFS (Web Feature Services) are enhanced semantically using ontology language OWL. In the framework semantic matching is based on OWL ontologies and both requests and geospatial data providers refer to OWL concepts and the associated semantic. Thus it not only allows technical data interoperability via standard interfaces but also resolves semantic heterogeneity problems in transportation spatial data sharing. The proposed framework is expected to include many WFS services with access to different geospatial information represented in different formats. It can retrieve information from the heterogeneity sources, ranging from simple WFS services that provide retrieval information to complex WFS services that provide retrieval information through sophisticated automated reasoning from knowledge bases in different servers.
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ABSTRACT 
Using a satellite image processing and econometric model, the paper aims to contribute to urban surface structure efforts of addressing the question of how urban thermal environment management should be carried out. The objective is to reveal quantitatively the effect of the spatial variation of city’s structure on near-surface air temperature, which related to canopy layer heat island. The whole system mainly consists of three connected systems: automatic digital terrain surface model generation from ALOS PRISM satellite images, which has the ability to provide precise and reliable urban spatial structure parameters, and modeling the relation between urban surface structure and the near-surface air temperature variation within urban area. The model is developed based on temperature data collecting at 27 sites in Sendai, Japan. All related arguments for model specification and evaluation have been done thoroughly in this research. The results indicated that parameters related to urban spatial structure are important for governing temperature variations in urban area. 

Keywords: ALOS PRISM, 3D spatial information, Urban spatial structure, Urban thermal environment
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ABSTRACT

Managing encroaching objects within electric-transmission right-of-way is an important consideration for many electricity agencies. Electricity Generating Authority of Thailand (EGAT) is the transmission power line agency that generates, acquires and transmits electric energy to other electric agencies under the law thereon and neighboring countries. Digital Airborne Patrol System (APS) has been set up for a monitoring system for transmission lines and right-of-way using photo and video cameras. There are many images and video files from APS which can be linked to location. Oracle Spatial is used for storing the transmission line and right of way together with location data which link to such recorded media files. Web-based application is developed to allow user be able to query, analyze and manage right-of-way encroachment. Open geospatial standards, WMS and WFS, are used in the application. Several tools are developed to allow user to edit and update detected encroaching objects. Linear Referencing System (LRS) function in Oracle Spatial is applied in the application which it enables user to identify the encroaching object or point interest on the linear distance from the electricity station. The purpose of this paper is to present how to integrate the open geospatial standards, web technologies, spatial database and multimedia (images and videos) to build the Web-based multimedia GIS for ETRMS (Electricity Transmission Right-Of-Way Maintenance System).

Keywords: Multimedia GIS, WMS, WFS, LRS
 Spatial multi-criteria evaluation, digital watershed data, and GIS to soil erosion disaster mitigation by channel terracing (banquette): case study Miankouh watershed in Iran 
A. A. Jamali, A. Morovati, M. Hasanzadeh∗
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ABSTRACT 
Soil erosion is an environmental and production problem in Miankouh watershed with 61760 ha. To decrease the risk on environmental impacts, there is an increasing demand for sound, and readily applicable techniques for soil conservation planning in this watershed. The objective was to select sites most suitable for channel terracing or banquette in order to soil loss disaster mitigation by application of digital earth data and Water Erosion Prediction Model (WEPP) in a geographic information systems (GIS) environment. Data used for the WEPP were either determined or taken from published literature pertaining to the Miankouh watershed. By means of WEPP, layer of soil erosion disaster was built. Other layers include factors and constraints such as slope, land use, vegetation Index, geology and geomorphology, soil, proximity to road, to Qanat, to well, to village was prepared as spatial digital watershed data. ILWIS, GIS software was used to weight, to standard and to combine the digital layers. A criteria tree model of factors and constraints was built then used Spatial Multi-Criteria Evaluation (SMCE) to make composite index map. The study revealed that the annual average soil loss rate in the watershed was high, whereas sediment yield was low and there were local problems on the some slopes. In the watershed, 658 ha of agricultural land had slopes >40% and should be reforested by channel terracing. This area was considered as an important factor in criteria tree model and most suitable districts for channel terracing implementation was selected. Area for banquette with first priority had 278 ha that is showed in final map. 

Keywords: spatial multi-criteria evaluation, digital watershed data, GIS, soil erosion disaster mitigation, channel terracing, banquette, Miankouh watershed, Iran
 Wireless Sensor Webs in Digital Earth to Understand Partially Glaciated Watersheds 
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ABSTRACT 
A sensor web is a heterogeneous collection of sensors that autonomously reacts to the observed environment. The South 

East Alaska MOnitoring Network for Science, Telecommunications, Education, and Research (SEAMONSTER) project has implemented a sensor web in partially glaciated watersheds near Juneau, Alaska, on the edge of the Juneau Icefield. By coupling the SEAMOSNTER sensor web with digital earth technologies (for example OGC standards, digital earth visualization tools), scientific utility, education and public outreach efforts, and sensor web management all greatly benefit. The long term monitoring of changing characteristics of partially glaciated watersheds (drive by glacier recession) requires long duration, low sample rate observations. Sudden events in the watershed (such as catastrophic drainage of supraglacial lakes or extreme precipitation events) require much higher sample rate observations. The autonomous reconfiguration between these two sampling regimes illustrates the sensor web concept. To implement this autonomy, field computers must operate year round in harsh environments (on the glaciers or on mountains above the glaciers). The power constraints associated with remote computer operation places additional requirements for sensor web autonomy. The integration between sensor web and digital earth has been done in an open environment, coordinated through a project wiki, with all code stored in a publicly accessible subversion code repository. 

This presentation describes the scientific motivation and need for a sensor web, the technology developed to implement the sensor web, the software developed to couple the sensor web with digital earth technologies, and demonstrates the SEAMONSTER sensor web in a digital earth framework.
The Application of Data Warehouse Technology and Function Warehouse Technology in the Hydrological
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ABSTRACT

GIS technology has already used in the Hydrological forecast and forecasting. But because various GIS software has different formats and unattached functions, people can not use them conveniently, and the data and functions sharing can not be achieved. So it brought great inconvenience in GIS technology using in the hydrology of the general industry. In order to solve this problem, researchers bring method which use Data Warehouse technology and Service-oriented Architecture (SOA) of Functions Warehouse based on GIS technology to solve it. In the paper researchers describe how to use Data Warehouse to achieve multi-source heterogeneous data storage and how to use Function Warehouse to achieve the integration and sharing of variety of heterogeneous functions; the analysis focus on explaining the technology of the Data Warehouse using the middleware to achieve storage operations of the heterogeneous data, and the model of Functions Warehouse, and the mode of the Function Warehouse construct and manage the various functions. Through the use of Data Warehouse and Function Warehouse, we can solve how to storage multi-source heterogeneous data of hydrology, and how to achieve the hydrological forecasting and hydrological problems in multi-share. It can bring a new method to let applications of GIS technology in hydrology industry more convenient.

Keyword: MapGIS Data Center, Hydrological digital platform, Heterogeneous Data, Data Warehouse, Function Warehouse
 Layout of Ji-mei Cross-sea Bridge GPS Control Network, Vertical Control Network and Route of Leveling Based on Google Earth 
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ABSTRACT 
Google Earth is virtual globe software, it arranges the satellite photography, aerial photography and GIS in a three-dimensional model of the Earth. Users can visit the three-dimensional features and get the latitude, longitude and elevation data conveniently. In addition, users also can customize icons, lines and roaming mode in a free way. Ji-mei cross-sea bridge is a sea channel which connects the Xia-men island with the outside Ji-mei district. After the analysis of the status of the coverage and reconnaissance, taking into account that layout of the GPS control network, vertical control network and route of leveling based on Google Earth is more convenient, intuitive, three-dimensional and distinguishable, the paper combined the traditional theory of the technology with Google Earth to lay Ji-mei cross-sea bridge GPS control network, vertical control network and route of leveling adopting measures of hierarchical management, standardization and diversity of the icon of the information collection and marking, achieved good results as well. It had a certain guiding function in laying ground GPS control network, vertical control network, the route of leveling and filed data acquisition. 

Keywords: Google Earth, cross-sea bridge, GPS control network, vertical control network, route of leveling
 Design and Implementation of China Earthen Site GIS 
Based on ComGIS 
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ABSTRACT 
Earthen site is a kind of unmovable historical relic. In China, there are huge numbers of earthen sites existing with rich of information about them being accumulated. However, most of information is saved in traditional methods with low informational level so difficult to access. In order to improve the efficiency of using earthen sites’ information and promote the conservation of earthen sites, this study establishes China Earthen Site Geographic Information System (CESGIS) to realize the informational management of China earthen sites. For the sake of storing and managing thematic data, the Earthen Site Database (ESDB) was setup firstly by using SQL Server software, which takes SuperMap SDX+ as its spatial search engine and the format of SuperMap complex dataset as the storage format for vector data. C/S framework was adopted so as to improve the flexibility of the system. In order to reduce the difficulty of development and improve efficiency, Component GIS (ComGIS) technique was employed to finish the secondary development of the system. CESGIS has the function of data gathering, outputting, storage, editing, inquiry and display of earthen sites’ information, and provides an efficient platform for the earthen sites information conservation and management. 

Keywords: Earthen Site, ComGIS, SuperMap Objects
 Prevention of large scale bioterrorism by Geomatics 
Madhav prashanth Ramachandran 

College of engineering,Guindy,Anna University, A-6 Kasyap Apartments,Nehru Nagar fourth street,Adyar, Chennai, India, 600020 

ABSTRACT 
Terrorism and insurgency have taken a toll on human life these days. Politicians, businesspersons and common people have dreaded terrorism in any form. The In every nook and corner of the world, we find terrorists and terrorist groups who are determined to slaughter people, devastate human life and other infrastructure on a large scale thereby disturbing the national security of a country. Some of the examples which support this statement include the famous 9/11 attacks on the twin towers, 11/26 Mumbai attacks and many more. Moreover, terrorists have resorted to the use of information technology and advanced equipments for carrying out their missions. For example, the terrorists used positioning technologies like GPS and attacked Mumbai. Even with the advancements in intelligence techniques, there have been many cases of intelligence failures. Moreover, some terrorists have also resorted to fulfill their needs by affecting the cultural features of an area or a region. Some terrorist groups have also begun to examine architectural buildings, monuments, industries and water storing/retaining structures. In this paper, the focus is on prevention of large-scale bio-terrorism in the future using remote sensing, GIS and networking concepts. 

If the water supply of a city is affected, say for example, a toxic chemical is mixed with the water that is consumed for drinking and non-drinking purpose then there would be cases of death or infections. A high-resolution satellite image of the affected area is taken and the pollutants present in the water bodies are identified. The concentrations of such contaminants are calculated by image processing techniques. The tanks, pipes and other mediums that store or transmit water are detected. Thermographic techniques are used to detect the presence of another toxin inside a pipe. The flow speed of the contaminated water can be found out by ordinary fluid mechanics equations like Bernoulli’s equation. A water distribution and network model of the entire area is analyzed using GIS software. “Water flow routes” are traced and a location-based service is used as a tool for evacuation of people from the targeted area(s) to a safe location. The source of the toxin is found out and for stopping further spread, a “neutralizer” mounted on a GPS, in which the precise location of the toxin is fed. This neutralizer is ejected from a safe station and the toxin is neutralized i.e. the source is destroyed such that the city is completely safe.
Remotely sensed image fusion method based on nonsubsampled contourlet transform and human visual system
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ABSTRACT

Focusing on the fusion problem of the multispectral (Ms) and panchromatic (Pan) images from the same scene, a novel image fusion method is proposed based on nonsubsampled contourlet transform (NSCT) and human visual system (HVS). The most traditional fusion methods are IHS, PCA and Brovey transforms, which can bring the phenomenon of spectral distortion. Avoiding this problem, the wavelet transform is usually used in image fusion in recent years, but it only can capture limited directional information. Compared with the wavelet and other transforms, the contourlet transform has the characteristics of multi-scale, time-frequency localization and multi-directions. However, due to the lack of translation invariance of the contourlet transform, this paper used the nonsubsampled contourlet transform. The basic procedure consist of four steps: First the NSCT is performed on Pan image and the intensity component I of Ms image with HIS transform, which can obtain the low frequency subband and highpass directional coefficients of each image. Then a new fusion regular is presented based on HVS: corresponding low frequency and highpass components are divided into several blocks, and contrast variance of every block is calculated, followed by a selection of an adaptive threshold which can be used to construct the new low frequency and highpass components. The blocks with higher contrast variance will be chosen. Third the new intensity component Inew with high spatial resolution is obtained by performing the inverse NSCT on the attained coefficients. Finally, the inverse IHS using Inew component is performed and the new fused multispectral image is obtained. According to the quantitative evaluation criteria, it is shown that the proposed method can effectively preserve spectral information, improve spatial information of the fused image, and outperform the traditional IHS, PCA, Brovey, wavelet and contourlet methods.

Keywords: Image fusion, nonsubsampled contourlet transform (NSCT), human visual system
Multi-scale Representation of Global Vector Data on Sphere
Based on Map Accuracy
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ABSTRACT
With the application of large scale even global scale geospatial data, the multi-scale representation of global vector data on sphere becomes very important. In order to represent the multi-scale global vector data efficiently and accurately, a real-time global vector data simplification method based on map accuracy is presented in this paper. Firstly, this method generates simplification thresholds according to the principle of map accuracy and the distance between viewpoint and the 3D global surface. Then, an improved-Li-Openshaw algorithm and Daglaus-Peauker algorithm are used to simplify line objects in two different directions in the data multi-scale representation process. Finally, an experiment with ESRI shp file data of the roads in China is given. The result illustrates that the method can simplify line objects efficiently, and the simplification ratio can reach about 80% or higher. The result is good and receivable.
Research on Data Sharing between AutoCAD and MAPGIS in Cadastral Database Construction
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ABSTRACT

In the Second Chinese Country Survey, MAPGIS (Map Geographic Information System) is widely used all over the country in the Cadastral Database Construction. Meanwhile, there are plenty original data which is saved in the AutoCAD(Auto Computer Aided Design) data format. So it is important to find a way which can exchange and share the data between AutoCAD and MAPGIS effective and efficient. This paper firstly explained the basic characteristics of AutoCAD and MAPGIS data format. After analyzing several current methods for exchange data between AutoCAD and MAPGIS, this paper pointed out the disadvantages of those methods. And then this paper expounds a new method to exchange data between AutoCAD and MAPGIS by a tool called DWGdirectX. DWGdirectX is an ActiveX control which provides read/write access to the contents of a DWG file. All the entities of AutoCAD and the parameters of the entities can be read and write directly. Simultaneity we can read and write MAPGIS data in the MAPGIS second developing environment. So this method makes the conversion roboticized and intellectualized. This method also assured the integrity and accuracy of converted data. Geographic dat resource can be used abundantly and achieved the purpose of data sharing.
Keywords: Cadastral Database Construction, MAPGIS, AutoCAD, Data Conversion, DWGdirectX
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ABSTRACT 
Representing remote sensing images under multi-resolution is a key component of "Digital Earth", and becoming one of the fundamental problems in Geography and Spatial Information Science. QTM (Quaternary Triangular Mesh) with excellent features of global continuity, stability, hierarchy, and uniformity has potential ability to represent the global model. In this paper, we proposed a method of displaying the RS images. Firstly, translate each pixel with a geographical coordinate into QTM code at a proper subdivision level and record the pixel value as the correlative triangle cell’s value. Then display each triangle by OpenGL. We also analyzed the translation from geographical coordinates to QTM codes at different subdivision levels. In the end, the experiment are done with FengYun(FY-3) Satellite Data(HDF5 format) and aerial remote images of Shanghai(Tif format). The results illustrate that the methods are receivable. 

Keywords: quaternary triangular mesh, remote sensing image, coordinates transformation, QTM code, HDF
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ABSTRACT 
The progressive transmission of vector map data requires efficient multi-scale data model to process the data into hierarchical structure. This paper presents such a data structure of road network without redundancy of geometry for progressive transmission. For some scale, the road network display has to settle two questions. One is which road objects to be selected and the other is what detail to be visualized for selected road. This study combines the Töpfer law and the BLG-tree structure to respectively answer the above questions. At the level of object element, the roads are sorted on descending significance grade decided by grade class and length to support the road objects selection by the Töpfer law. At the level of geometric detail, the proper graphic representation of the road polyline can be obtained with the linear BLG-Tree for a given scale. Based on the data structure, a WebGIS is established to provide progressive transmission service of road network. 

Keywords: Progressive transmission, multi-scale, road network, BLG-Tree, WebGIS
A Fusion Methold for SAR and Optical Image to Detect the Ming Great Wall
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ABSTRACT

The segment of Ming Great Wall in NingXia and ShanXi provinces was mostly destroyed by natural and man-made contribution so much that some of them were disappeared from the earth’s surface and buried by sand. But it’s difficult to detect it in the field because the Great Wall is very long and the fieldwork needs a lot of human and financial resources. However, remote sensing technology has a lot of advantage including broad perspective, precise spatial location and so on, by which we could detect the spatial location of the Great Wall. Especially by combining SAR which can penetrate the Earth’s surface and optical remote sensing. In this paper, pixel image fusion between SAR image and optical image was used, then skeleton method was used to automatically extract the Ming Great Wall based on the fusion image and acquired satisfied results. Finally, the spatial location of the Ming Great Wall was gotten. Key word: Remote sensing archaeology; Image fusion; HIS transform fusion; PC transform fusion; skeleton method

The Great Wall is the symbol of the Chinese nation. As one of the most magnificent buildings in ancient architecture history, the Great Wall was built by more than 20 feudal dynasties which have a total of over 2000 years, and covered most areas of 16 provinces. The Ming Great Wall is the longest one among them, and even could be a representative. Because the Ming Great Wall passed through wide region, the natural climatic conditions alongside it are still dramatically different.

At the junction of Ningxia and Shaanxi province, arid climate, poor precipitation, rare vegetation and serious soil erosion made land desertification alongside the Ming Great Wall become more and more seriously [1]. The Ming Great Wall was degraded gradually caused by wind erosion, even some segment of them were buried by sand and disappeared from the land surface. Based on remote sensing technology, human can accurately detect the spatial location and trend o f the Ming Great Wall from space, so a lot of human and financial resources cost by the traditional archaeological field survey could be saved largely. Besides, this scatheless detection technology could protect the Great Wall from the second man-made destruction to some degree. In our research area, although some sections of the Ming Great Wall is buried by sand and not visible in optical images, it can be detected based on merging SAR image which can penetrate the land surface with optical image which can distinguish the different ground objects on land surface. So we can detect spatial information of the Great Wall both on and below surface by image fusion. In this paper, Alos Palsar data and Landsat ETM + data were used in image fusion, at the same time, assisting by topographic map in 1:10 million and 1:5 million during data processing. After image fusion, the spatial information of the Ming Great Wall could be completely and accurately retrieved. All of those data is used UTM projection and WGS-84 coordinate system.
 The Study of 3D Curved Surface Continuation Imaging Method of Transient Electromagnetic Applied in Tunnel Geological Forecast 
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ABSTRACT 
The 2D section of apparent resistivity contour lines is often used in the result interpretation of transient electromagnetic(TEM). However, the 3D image is more straight, more abundant information and more comprehensive interpretation compared to 2D image, and which will improve the TEM geological forecast interpretation accuracy. Thus, the study of 3D imaging technique of TEM geological forecast becomes meaningful. The paper put forward a 3D curved surface continuations imaging technique which base on the equivalent conductance plane method and introduce its principle in theory. Through the engineering example, the TEM 3D curved surface continuation imaging technique characters and its application effect of tunnel geological forecast will be detailed analysis. Finally, sum up some conclusions and laws, continuously improve the accuracy of TEM tunnel geological forecast. 

Keywords: Transient electromagnetic, 3D curved surface continuation imaging , geological forecast
 Application of remote sensing medial axis method in dynamic changes of tidal creeks in radial sandbanks offshore Jiangsu Province 
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ABSTRACT 
The coast of Jiangsu Province is famous for its radial sandbanks offshore. Dynamic changes of tidal creeks are difficult to survey for complex terrain and quick, multiple-changing. 

Medial axis methods of tidal creeks are focused and then the concept of medial axis in mathematics is introduced and discussed, also voronoi diagram (V diagram) in GIS for its special properties. Points in every edge of V diagram have the shortest distance to the adjacent edges of polygon. Thus, medial axis extraction is converted to V diagram generation. Remote Sensing Medial Axis method (RSMA method) is presented for its quick and convenience survey, more developed than previous traditional visual interpretation method. 

Using RSMA method, five main tidal creeks in the area were extracted and studied based on four TM images from 1988 to 2008 (1988, 1995, 2003 and 2008). The results showed that：analysis on medial axis in different times, RSMA method could reveal the dynamic evolution quickly and accurately; during the last 20 years, Xiyang deep trough has had the greatest changes as the west coast retreated back and the east extended east; while the rest four tidal creeks have moved in the north-south direction periodically and went straight gradually. 

Key words: radial sandbanks offshore, tidal creek, RSMA method, Voronoi diagram, dynamic changes
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ABSTRACT 
In traditional electronic government GIS(E-gov GIS), spatial data evaluation, examination and approval is dealt with by individuals, and the results are shared among collaborators in asynchronous mode. In order to improve the collaborative ability of E-gov GIS, message-based synchronized cooperative GIS (MSCGIS) is put forward in this paper. MSCGIS abstracts collaborators’ GIS operations and encapsulates them into GIS command messages. And then the GIS command messages are passed and executed among related collaborators. Based on messaging, MSCGIS realizes the synchronized cooperation of group of GIS. Some key issues including the design scheme of MSCGIS, the encoding specification of GIS command message based on XML, and the interface and the collaborative process of prototype system are investigated in detail. In a word, the construction idea of MSCGIS is sharing the GIS functions through passing collaborators’ operations, other than sharing spatial data among collaborators in traditional modes. 

Keywords: synchronized cooperation of group, GIS command message, encoding specification, collaborative process
 Spatial distribution characteristics of surface sediment grain-size parameters in intertidal flat using hyperspectral remote sensing data 
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ABSTRACT 
Among totally 242 spectral bands ranging from 400 to 2500 nm of Hyperion hyperspectral remote sensing data, it was found that two bands with reflectance of 1215 and 2133 nm had relatively good correlation with sediment grain-size parameters of mean diameter(Mz), skewness(Sk), medium diameter(Md) and sorting coefficient(So). And further more, combination of bands reflectance had a significant linear correlation with Mz, Sk and Md while sorting coefficient had a notable linear relationship with (Mz-Md). Then linear regression models were established and applied to get spatial distribution characteristics of grain-size parameters at intertidal flat near Sheyang River Estuary, Jiangsu Province. Verification by independent samples showed that mean relative precision and mean absolute precision exceeded 75.70% and 72.17%, respectively. Spatial distribution pattern of grain-size parameters indicated that in the direction from north to south that parallel to coastal line, grain diameters became finer, sorting characteristics became worse and skewness moved from near symmetry to positive deviation. While at direction from land phase to sea that perpendicular to coastal line, grain diameters changed coarser, sorting characteristics became better and skewness moved from positive to near symmetry. These variation trends were in accordance with hydrodynamic environments and sediments sources well. 

Key words: Hyperspectral; intertidal flat; grain-size parameter; spatial distribution character
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ABSTRACT 
Socio-economic data for rural area is of great significance for government research on rural economic and formulating rural economic policies. With the rapid development of rural socio-economic in China, how to integrate multi-source statistical information and make in-depth analyses on statistical data have become the major problems. In this paper, GIS technology is applied to the rural statistical business, by establishing standards and norms of rural socio-economic statistical information classification and rural socio-economic spatial database to make data sharing with e-government information system coming true, as well as the integration of storage and management for the statistical data and spatial data. The method of spatialization of rural social-economic data was researched on, to provide a solution for spatial data updating and maintenance with frequent change of statistical units. The traditional sampling methods were combined with spatial information, at this basis, the space stratified sampling techniques were proposed, and finally realize sampling frame and sample library management. The statistical model library was created with a combination spatial statistical analysis and statistical operations to realize the "one-click" operation from statistics analysis to multi-dimensional visualization of rural social-economic data. Considering the processes of rural statistics business, when the methods of spatialization, spatial statistics analysis, and space stratified sampling and multi-dimensional visualization of rural social-economic data and the statistical model library are used in combination with rural socio-economic statistic system, they describe the details of database design, system framework and the function modules. On this basis, a prototype of rural socio-economic statistic system is constructed using COM pattern and put into effect in National Bureau of Statistics of China. It is proved that GIS technology applied in rural statistics department, which provides an information platform that integrates statistical data and spatial data, is feasible and efficient. It will play an active role in the informatization of rural statistical department in China.
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ABSTRACT 
The data of forest plant diversity monitoring includes mass plants attribute data and plants spatial data, Aim at the problem that it’s difficult to manage and apply efficiently data which from different resource, different period and different structure in plant diversity monitoring based on spatial database technology, we studied the forest plant diversity monitoring data effective storage and management, and we established the spatial temporal model of forest plants diversity monitoring data and used the Geodatabase software to store and manage the spatial temporal forest plants diversity monitoring data. Because of forest plant diversity monitoring data dull expression in tradition and lack of visibility, it is difficult to require for decision-making. So it is important to take directly and visually to display the data of plant diversity monitoring. Based on GIS technology and spatial information visualization technology, we studied the means of plant diversity monitoring data visualization and at the foundation of visualization of forest plant diversity monitoring to do some analysis on the background of plant diversity monitoring data visualization. Practice indicates that data management and visualization of plant diversity monitoring is which provide new technology and method for researching forest plant diversity. 

Keywords: plant diversity, Geographical Information System, visualization
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ABSTRACT 
Marine oil spill pollution is one of the main reasons of marine environment pollution. The occurrence of oil spilling is increased because of the development of global marine transportation and the distribution of oil fields, which causes large-area pollutions on sea surface, and disturbs the marine environment, and threatens the body health of people. 

So far, there are a lot of marine oil spill monitoring systems, which can help people know about the position, the volume and the spread tendency of the occurrence. The synthesis aperture radar remote sensing (SAR) is the most important and effective method among all of the systems. The backscatter coefficient of oil film is smaller than that of normal sea surface in SAR images because of the special active working method, so the character of oil film in SAR images is dark texture. Except other dark textures there are two kinds of oil film: hydrocarbon seepage and polluted oil films. The shape and visual effect of these two kinds of oil films are obvious. The characters of different oil films are different. The purpose of this paper is to distinguish the different kinds of oil films based on the SAR technique. This paper is taking use of the characteristic parameters extracted from the images of south sea and other sea areas of China using the software of marine oil spill radar image monitoring systems, which include the backscatter coefficient of oil film (AVR), the homogeneous level (PMR), gradient value (GRD), the area(A), the complicated level(C), and so on. Some of these parameters are significant to the research on the oil films. 

The values of AVR, GRD and PMR are obviously different between different oil films. There are some laws that could distinguish different kinds of oil films based on the statistical analysis of these parameters and the manual interpretation. It can also help people find more oil resources with the help of the research on oil films.
 A paradigm for the application of remote sensing in precision farming 
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ABSTRACT 
A new generation of farmers can use aerial and satellite remote sensing imagery to help them more efficiently manage their croplands. By measuring precisely the way their fields reflect and emit energy at visible and infrared wavelengths, precision farmers can monitor a wide range of variables that affect their crops. The management of their cropland could be adjusted dynamically based on the crop and environment info in their field. The key of precision farming is to acquire the crop and environment info effectively. With the background of an extremely complex agricultural landscape in China, the limitations on applying remote sensing in field level crop and environment info monitoring to support precision farming were analyzed in detail and three major factors were identified: temporal and spatial resolution, accuracy and information releasing channel. A paradigm was provided in Yucheng. The crop and environment info were acquired instantly with remote sensing and delivered to farmers through a portable information servicing system. The information service was proved effective in improving farmers’ production while reducing the negative impacts of farming on the environment that come from over-application of chemicals. 
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ABSTRACT
Glaciers are sensitive to both human civilization and climate change. Sharing glacier runoff scientific models on Internet will help scientists to do further research and also help to build decision support system for government and communities. The paper introduced a geo-spatial scientific model sharing platform which could share scientific models as services complying with OGC’s WPS and OWS specifications, therefore users are able to access those model service follow OGC specifications without limitations of software, programming languages, etc. A glacier runoff model and its dependent meteorological models have been shared on the platform. A web based model service client has been developed as well, which took advantage of the model services to provide a user friendly interface to users.
Quality Control and Pre-Process of the Multi-DLG Data
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ABSTRACT
Because of the different formats of DLG data and different understanding on the data standard, there are a lot of matters of the data quality. A new system of the pre-process and data quality control is established for DLG data being input to the database, which is based on the logical relations and rules between figure and attribute, figure and figure, attribute and attribute of data. Some modules for basic geo-information pre-process system and quality control system are developed with which can help to increase the efficiency of data quality examination, and to reduce the hardship of the labors, to ensure the data quality.
 Integrated methodologies for 3D deformation analysis at Ischia Island (Italy): state of the art, prospectives and modelling 
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ABSTRACT 
Ischia Island, located SW of Naples (Italy), has been characterized by both explosive and effusive activity with the last eruption occurred in 1302. Subsequent dynamics, characterized by seismic activity with the strongest events occurred in 1881 and 1883 and a diffuse hydrothermal phenomena, shows a significant subsidence in the S and NW sectors. The presence of the active volcanoes in a very densely area needs continuous monitoring of the dynamics related to the pre-eruptive processes. Ground deformation studies are an important precursor because are linked to magma overpressure and migration. In particular, the geodetic monitoring system is mainly based on GPS and Precise levelling techniques. Here, we present a study of the surface deformation occurring in the island based on Differential Synthetic Aperture Radar Interferometry (DInSAR) referred to as Small BAseline Subset (SBAS) technique. Levelling surveys carried out between 1990 and 2003 on the Mt Epomeo resurgent block record negative dislocations on the northern and southern flanks with a maximum subsidence rate of 1.27 cm/yr. This deformation is not associated with cooling, crystallization or lateral drainage of magma and cannot be explained by a pressure point or prorate ellipsoid source. The data show that between 1990 and 2003 Mt Epomeo has been affected by a subsidence with two maxima located on its northern and southern sectors. Then, the 1992–2003 time interval and SAR data acquired by the European Remote Sensing (ERS) satellites from ascending and descending orbits have been used, thus allowing us to discriminate the vertical and east–west components of the displacements. A validation of the DInSAR results has been carried out first by comparing the vertical deformations estimated from the SAR data with those measured from the spirit levelling network that is present in the area. The deformation is due to the closure of cracks associated with ENE–WSW to E–W preexisting faults along which degassing processes occur. We propose that the recorded dislocations reflect a decrease in the fluid pressure within these cracks. 
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Quantitative analysis about relationship between urban heat island temperature and vegetation index in Chengdu
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ABSTRACT
Landsat/TM image was used in this paper, which was obtained on November 23, 2008.The study region covers an area of about 500km2.Radiometric calibration for thermal infrared band was carried out, and brightness temperature was calculated according to thermal infrared band. The normalized difference vegetation index (NDVI) was calculated based on the fourth and the third band of TM data.Forty-five sample districts were chosen according to different NDVI results. And carried out Linear regression fitting between brightness temperature and NDVI.The results show that brightness temperature and vegetation index was negatively correlated, a correlation coefficient of 0.389. The north-east and south-west of the main urban areas of the high temperature zone, as well as the relatively low temperature in downtown area reflects the urban renewal and greening of the results. The main reason of the UHI is that vegetation cover is different, and the less important reason is man-made factor. The above results is as the same as the other's.
 Study of Lineament Patterns of the PGE-bearing Mafic-Ultramafic Rocks of Madaura area, Bundelkhand Craton, Central India using Remote Sensing Data 
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ABSTRACT 
The Archean Bundelkhand craton (Figs.1.1.a and 1.1.b) occupies nearly 29,000 sq km in the form of a large semi-circular outcrop in parts of central Indian shield. It dominantly comprises granitoids (2.5-2.2 Ga), metasupracrustals (up to 3.3 Ga), giant quartz veins and younger mafic intrusives. The PGE-bearing mafic-ultramafic rocks are exposed in sporadic and low lying areas in the southernmost fringe of the Bundelkhand craton. These rocks are located in and around Madaura, Dangli, Ikonakhurd, Rajola, Gorakalan, Purani Pindar, Hanumatgarh, and Siron area, Lalitpur district, Uttar Pradesh, India with regional spread of about 200 km2 while the cumulative outcrop area of only ~50 km2, and do not reveal their contact relationship with the host granitoids. The exposures are scanty, scattered, partly covered by alluvium and covered under thick forest covers at places. Hence, for a synoptic view of the eight outcrops in the regional scale, the use of remote sensing data has been of tremendous help. The remote sensing study in the present work has been carried out using the Survey of India toposheet (54L/15), IRS-1D hybrid data of May, 2003 (PAN: 10:04:2003 & 02:05:2003; LISS-III: 02:05:2003), LANDSAT TM data (Path-145, Row-43; 20:11:2000) and the Google Earth images (2008).
 Improvement of DEM quality with evaluation of various methods for generating DEM from vectors 
Mahboobeh Sadat Hashemian*a
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ABSTRACT 
Rapid growth of using Digital Elevation Model in diverse scientific fields leads to more sensibility about the quality of data as well as the production methods. The purpose of this research is assessing different methods of DEM generation using existing maps, selecting the best way to reduce the errors, and increasing the confidence level. Therefore, to produce the finest Digital Elevation Model two important factors have been regarded; the input data and the model construction techniques. This research includes assessing the input data, the model structure, and interpolation. In this study, digital maps at scale 1:25000 have been used and evaluated for generating DEM. After evaluating the accuracy and correctness of input data, two types of earth surface model constructions have been evaluated; Grid-based and TIN-based models. These tests were carried out at areas with diverse distribution and types of features to figure out detailed effect of methods in areas with different objects. All evaluations also demonstrate that each algorithm and model have strong and weak points which make them more efficient and proper for using in particular areas. 
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ABSTRACT
Landsat/TM image was used in this paper, which was obtained on November 23, 2008.The study region covers an area of about 500km2.Radiometric calibration for thermal infrared band was carried out, and brightness temperature was calculated according to thermal infrared band. The normalized difference vegetation index (NDVI) was calculated based on the fourth and the third band of TM data.Forty-five sample districts were chosen according to different NDVI results. And carried out Linear regression fitting between brightness temperature and NDVI.The results show that brightness temperature and vegetation index was negatively correlated, a correlation coefficient of 0.389. The north-east and south-west of the main urban areas of the high temperature zone, as well as the relatively low temperature in downtown area reflects the urban renewal and greening of the results. The main reason of the UHI is that vegetation cover is different, and the less important reason is man-made factor. The above results is as the same as the other's.
Research on urban extension based on Shannon entropy

Li Xue-rui*a,b, Wang Xiu-lana,b , Feng Zhong-kea,b, Ma Yingc

aThe Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, 100083, P. R. China;

bInstitute of GIS, RS & GPS, Beijing Forestry University, 100083, P. R. China.

cCollege of Safety Engineering, China University of Mining and Technology (Beijing), 100083, P. R. China;

Abstract

For the purpose of predicting the future urban evolution trends and elaborating rational policies for regulation and control, it’s significant to distinguish correctly the rules of urban expansion and to analyze the evolution process. Offering rich variable data of urban expansion, the earth observation technology of remote sensing becomes the main approach to monitor urban expansion. Based on the TM images in 1988, 1996 and 2004, the article applies RS, GIS and Shannon entropy theory to extract the boundary of urban entity of Beijing, and analyzes the area, direction, type and rules of Beijing urban expansion between 1988 and 2004. It’s indicated that urban expansion of Beijing developed rapidly in recent 20 years, and greatly influenced by terrain, environment, satellite cities, traffic circulation and the government.

Key Words: urban entity, urban expansion, RS, Shannon entropy, Beijing
 The design and implementation of address matching engine 
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ABSTRACT 
In real life there are various types of information, not all information contains a clear geographical coordinates of the spatial information, a large portion of non-spatial information is relevant to space location, such as address, ID card number, telephone number, postcode, and so on, such information does not directly contain spatial coordinates, but implicit location information. In this paper, a engine, which natural language matches address, based on the word segmentation technology has been put forward. The engine can extract address name, ID card number, telephone number information from natural language and convert them to a clear geographical coordinates or the bounds of geographical coordinates. It will be the vital link between non-spatial information and spatial information. 

Keywords: address matching, geocoding, word segmentation, GIS, non-spatial information, spatial information, information resources
Methods on Defining the Area of Urban Fringe in Beijing
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ABSTRACT

Urban fringe lies in the transitional region between urban and rural. Defining the area of urban fringe and the changing situation will be beneficial to the urban planning and the readjustment of land use structure. Taking land sat TM as basic information, using the theories of Shannon entropy and land use degree comprehensive index, methods on how to define the area of urban fringe in Beijing are discussed. Further, the range of urban fringe area in Beijing is found out by using these two methods. It shows that the area of urban fringe in Beijing including a part of the urban district and also a small part of rural district. Distributing ring, it extends around irregularly, especially northwest and southeast.

Key words: urban fringe area, Shannon entropy, land use degree comprehensive index, Beijing
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ABSTRACT 
This study analyzed spatial and temporal changes in land use in an irrigation district covering an area of 1.7 million ha in Northern China by GIS analyses and also investigated changes in landscape pattern using the landscape structure analysis program FRAGSTATS over the study period from 1986 to 2000. The decrease in farmland and increase in grassland area mainly resulted from the policy of grain for green and converting slope farmland into pasture from China government. In spite of the efforts to conserve the fragile ecosystem, land degradation, including soil salinization and grassland degradation, was spreading rapidly. The area of alkali-saline land increased by 22493 ha and about 50555 ha of dense grassland degraded into mid-density grassland. In term of landscape fragmentation, both farmland and dense grassland showed the tendency of increased fragmentation. Both adverse natural conditions and human activities are responsible for the land degradation expansion in Hetao irrigation district, but the root causes were increasing population pressure and irrational human activities, such as flooding irrigation method and over-grazing. To prevent land degradation from spreading, population control and improvement of the management are prerequisite approaches. 
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 Growth Height Estimating of Winter Wheat Based on Remote Sensing1 
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ABSTRACT 
Height is one of important indices during winter wheat growth. It can be not only used to indicate growth status of winter wheat, but also play a very important role in wheat growth environmental simulating models. Remote sensing images can reflect vegetation information and variation trend on different spatial scales, and using remote sensing has become a very important means of retrieving crop growth indices such as H(height), F(vegetation coverage fraction), LAI(leaf area index) and so on. In the paper, firstly LAI was estimated with a gradient-expansion algorithm by combining remote sensing images of LandsatTM with field data of winter wheat measured in Shunyi&Tongzhou District, Beijing in 2008, and then applied the dimidiate pixel model with NDVI (Normalized Difference Vegetation Index) from landsatTM to calculate F(vegetation coverage fraction), lastly taking the ratio of LAI and F as the factor built the model to estimate winter wheat growth height. The result displayed that the determinant coefficient R2 arrived at 0.48 between the field measured and the fit value by the wheat height estimating model, which showed it was feasible to apply the model with multispectral remote sensing images to estimate the wheat height. 
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 A Database-based Algorithm for Large Scale Terrain 3D Visualization 
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ABSTRACT 
3D Visualization of Large Scale terrain data is a research hot spot in GIS, VR and simulation, etc. Most existing terrain visualization algorithms store terrain data in local disks or files, which lead to weak independence between the programs and data, and it is difficult to share data. In order to implement data sharing and distributed application for large scale terrain, a database-based optimized algorithm for terrain dataset organization, storage, scheduling and multi-resolution rendering is introduced. Firstly, the large regular grid terrain data is partitioned into many small blocks, and each block is subdivided from top to bottom to build a multi-resolution hierarchical structure based on a quad-tree, the tiles represent for simplified models of different detail level in a data block. Then, each tile is assigned a unique code and stored as a record in the pre-designed terrain database. To implement rapid data retrieval of the real time terrain walkthrough, an efficient coding method and pyramid indexing algorithm is proposed. During terrain walkthrough, the code values of necessary tiles are calculated according to the view distance and view frustum, and the corresponding tiles are quickly searched and loaded into internal memory by database index and code information. In internal memory, the famous Real-time Optimally Adapting Meshes (ROAM) algorithm is adopted to dynamically adjust the render level of different nodes in view frustum. By splitting and merging operation of binary triangle tree, the multi-resolution modes are constructed. Next, the final triangle mesh is rendered as a subset of triangle strips, which is beneficial to reduce rendering nodes and improve drawing efficient. Finally, a prototype system is developed based on C++ language and OpenGL, with the techniques of data tile coding, database indexing, incremental scheduling based on cache, triangle strip optimizing, visual smoothing and multithread programming, the efficiency and effect of the terrain visualization are greatly improved. Furthermore, the database-based algorithm can achieve large scale terrain data sharing and distributed application, which owes to the mechanism of assorting the visualization algorithms on the Client side with designating and transferring data on the Server side.
Comparative study of water-body information extraction methods based on remote sensing image
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ABSTRACT

As remote sensing image contains abundant land surface information, it is widely used in ecological survey. However, different fields need different information, how to extract thematic information from remote sensing image seems particularly important. In this paper, several methods of extracting water-body information, such as Gray-level Thresholding Method, Spectrum-photometric Method, Band Ratio Method, Normalized Difference Water Index, were summarized and selected in order to obtain the best results. Then the methods were compared and analyzed based on TM data. Finally, the results showed that Gray-level Thresholding Method is the least ideal extraction, and Normalized Difference Water Index is the best of all. Each means has its own distinguishing feature. Combination of the different methods could achieve the best results.

Keywords: remote sensing image, information extraction, water-body information, TM
 Application research of iron ore resources exploration using the comprehensive technology of remote sensing and high precision magnetic method in Isabela, Philippines 
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ABSTRACT 
In order to search for new prospect areas of iron ore resources in Isabela, Philippines, the comprehensive technologies of remote sensing and high precision magnetic method are applied, which can combine the macro-characteristics of remote sensing with the detailed detection of geophysics. Remote sensing geological characteristics, including the linear structures, the ring structures and the linear-ring structure combination are analyzed in emphasis. In addition, the high-precision magnetic measurement is carried out in the geophysical survey area. At last, by analyzing the distribution of the inferred magnetic body in the geophysical survey area and the relationship between the linear-ring structure combination and the two known iron ore occurrences, the prospecting model is established. In the study area, Northwest or northeast trending faults combined with ring structures are beneficial to the mineralization, which is verified in the known iron ore occurrences. Five target areas which have similar metallogenic conditions as known iron ore occurrences are predicted depending on the model. It is proposed that the further work should be done within 8 kilometers along the northeast side of the northwest trending piedmont regional fault and those hydrothermal deposits which correlate with intermediate intrusive rocks should be put emphasis upon. 

Keywords: remote sensing, high precision magnetic method, iron ore resources, linear-ring structure combination
 Effects of remote sensing image compression on point feature extraction 
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ABSTRACT 
In this paper, Begin with the base theory of the image compression and the feature extract, the characteristic of the information loss of the lossy compression and the point feature of image was analyzed. And the affect of information change of the compressed image on point feature extraction was studied. In the experiment, the JPEG, a still picture compression standard used widely, was chose as the lossy compression tool. And the point feature extraction operator was Harris Operator which has good performance. The result of the experiment suggests that the compression of the remote sensing image which with low compression ration did not affect the point feature extraction very much, when then compression ratio get high enough, the point feature extract was affected very much. 

Keywords: Remote sensing image, lossy compression, feature point extraction, JPEG, Harris Operator
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ABSTRACT 
Research on ecological environment assessment of land arrangement is essential to researches on ecological environment effect. It's of great significance to practical environment protection decisions made during the layout period in order to avoid serious environment problems. 

In the paper, the author has used the 3S technology and the relative knowledge of environment effect assessment. Firstly, ecological information is quantitatively extracted from remote sensing images. And then, GIS spatial analytical methods are borrowed. Finally, an ecological assessment model of land arrangement is formed on the basis of 3S technology. 

As to the extraction of assessment factor, the RS technology is used to directly attain from RS image the land utilization classification chart and real-time land utilization information such as land use distribution, area and configuration. Regarding to assess factor quantification, GPS is used to check the accuracy of information extraction, and GIS is used to get the land pitch chart and the moisture distribution chart according to GIS's powerful management over data and its spatial analytical function. 

The topics researched this time in the paper are as follows: 

1. All-round identification of ecological environment effect factor is done. Ecological environment effect assessment index system is set up, which is a basic framework of the concrete environment effect assessment. 

2. RS technology is used to pre-process remote sensing images, which includes match，correction，image enhancement etc. K-means is then followed to get land utilization distribution and information such as land areas. GPS is used to check land utilization information and GIS is borrowed to extract the assessing index information such as land pitch chart and land moisture distribution, which greatly improve the work efficiency of land arrangement ecological assessment and is of great help to make the assessment in large-scale. 

3. Land arrangement environment effect assessment model is set up, in which the weight is identified through hierarchical analytical method. The ecological environment is assessed through fuzzy comprehensive assessment. 

4. Every index standard value is identified, which makes the assessment reliable. 

5. Based on the above methods, samples are researched, which have identified the feasibility and maneuverability of land arrangement ecological assessment based on 3S. 

In all, the theory, method and index system of land arrangement environment effect assessment are deeply studied in this paper, which will offer a reference to make reasonable decisions on land assessment and land utilization.
 A subject-driven open teaching model of digital earth in China 
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ABSTRACT 
According to those problems exist in the teaching practice of digital earth in GIS specialty of China West Normal University (CWNU), this paper mainly discuss a subject-driven open teaching mode of digital earth from these views of integrations of teaching contents, organizations of exploring subjects, reconstructions of teacher-student relationship, etc. Therefore, not only this model’s teaching ideas, but also its teaching contents, teaching methods and teaching environment have an obviously open characteristic. 

Keywords: Digital earth, Subject-driven, Open teaching mode, China West Normal University
Extraction and classification of urban land cover based on multi-source data and their applications in Chongming
Chen Pan*, Yi Lin, Yingying Chen

Research Center of Remote Sensing and Spatial Information Technology, Tongji University, Shanghai, China 200092

ABSTRACT
Urban land cover monitoring has been a hot spot about the global environmental change and sustainable development. Remote Sensing (RS), the core of rapid developed modern spatial information technology, has been widely used in monitoring land change and urban expansion. Chongming, the third largest island in China, the largest estuary alluvial island in the world, is located in the north of Shanghai, at the mouth of Yangtze River. In this paper, the multi-source data including high resolution RS imagery and digital topographic maps are applied to acquire the information of urban land cover in Chongming, where some related information processing methods are analyzed. 

Firstly, the overall framework is proposed to apply multi-source data to extracti and classify the urban land cover. The main techniques are : integration of high resolution RS images with other information , extraction and establishment of feature library , expression and features of typical land cover classes, classification of high resolution RS images based on an effective classifier, and so on. Based on the above framework, taking the data of Chongming as a sample, some related information processing and extracting are designed and achieved. 

After that, some classes of urban land cover are extracted and the high resolution RS imagery is classified based on C5.0 decision tree classifier. A classification system for urban land cover in the study area includes mainly water, road, building, cropland, vegetation, woodland, and bare ground in this paper. In the feature library of different urban land cover designed and established above, there are three features: spectral feature, texture feature, and shape information. Spectral and texture features are acquired from the RS imagery, and shape information is computed from digital vector maps using ArcGIS. Then, based on multi-feature, the classification model via C5.0 decision tree is constructed to realize the urban land cover classification, and extract the different land cover classes. 

Finally, the result and precision of extraction and classification are analyzed. Usually the comparison among different classification methods can be used to assess the classification accuracy of the applied methods. In this paper the comparison is performed from two aspects. On the one hand, the high resolution RS image is classified separately using maximun likelihood classification method and minimun distance classification method based on the same training and testing samples. By comparing the accuracy of results based on different classification methods, the classification accuracy using C5.0 decision tree classifier is higher than the others. On the other hand, high resolution RS image is classified separately based on multi-source data and RS imagery only. The results of comparison show that the classification accuracy based on multi-source data is higher than the other. 

From the case study in Chongming, it is proved that high resolution RS image based on multi-source data can be classified accurately and urban land cover classes can be extracted effectively using C5.0 decision tree classifier.
 The Design and Application of Video Geographic Information System based on WebGIS 
Chen Huilian *, Zhong Ruofei, Qin Tao 
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ABSTRACT 
Traditional GIS map service generally provides some simple spatial data analysis, such as the enquiry of the location, the shortest path analysis, analysis of the buffer zone, and so on .People online ask for more services with a growing demand nowadays , so these services can no longer meet the people's needs, not only the shortest path between the two places what the web is giving , they would also like to know more detail about information of this strange street, such as the special features along the street ,so that they can have a direct sense of the street. In order to fix this problem, media is used in GIS field. And in this paper, the author will focus on the design and application of Video Geographic Information System based on WebGIS,which is applied to the city's tourist areas. As it’s not easy to get the map and video synchronous, based on the technology of VideoGIS, this paper gives a solution of this problem in detail. And taking the streets of Capital Normal University for example, this paper gives an simple instance of the video-distributing system. 
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ABSTRACT 
For 3D scattered point cloud data, a new approach of extracting section line directly without construct a 3D model is proposed. First, a section plane is made as needed, then the points which on both sides of the plane are projected exactly on the section plane based on the given distance threshold. Second, a double link-list method is used to sort the refined points. Last, preliminary unsmoothed section line need feature point extraction, next outside points are connected to a line, and the center line could approximate regarded as the final section line. 

Keywords: section line, section, point cloud sequence, feature point extraction
 Extraction of Ore-Search Information of Uranium Deposit Based On Multi-source Remote Sensing Data 
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ABSTRACT 
Currently，contradiction between the supply and demand of uranium resources is increasing．Remote sensing technology, as one of key technoligies of “Digital Globe”, has brought into playing important action in prospecting for uranium resources. With the development of remote sensing, the resolution of spatial, spectral and temporal has being improved quickly. In addition, Tarim Basin is an important uranium mineralized region in our country. In this study, multi-source remote sensing data were used to successfully extract the information of ore-bearing bed, ore-control structure and mineralized alteration in Wuqia-Kuche area in Tarim Basin. This study undoubtedly has an important practical and theoretic meaning to advance prospecting technique level and improve ore-finding effect and efficiency． 
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ABSTRACT 
Moran’s I is one of the popular probably the oldest and best known indices for measuring spatial autocorrelation. It measures spatial autocorrelation for interval or ratio attribute data. While building spatial weight matrix (W) is a most important task within spatial autocorrelation analysis. In the usual use of the statistic, the weights decrease with distance, but the exact scheme needs to be specified (topology, direction etc.) The major difficulty in constructing connectivity matrices, when large data sets are used, is that complex topological relationships exist and need to be identified. One of the new form of spatial weight matrix is provided in this paper. According to J. Corbett’s cell structure theory (1985), spatial graph is a subset of point, line, area and body. The cell of area is consisted of set of cell of line while the cell of line is the retrogression of cell of area. So if cell of line is defined the definition of cell of area is redundant. Also the topological relationships of point objects were represent by cell of line. In the same way, cell of line can be defined by set of cell of points. Points can be linked by cell of line or is the retrogression of cell of line. So points, lines, areas all can be defined by cell of lines. This paper discusses how to describe the Points object by cell of line and the topology relations of points object about cell of line. A new spatial weight matrix which considers the topology relationships and direction of points object were offered in the paper. Then apply it in Moran’s I. The experiment shows that the method is effective. 
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ABSTRACT 
Remote sensing technology has a unique advantage in monitoring conditions of land surface at the regional scale and plays an important role in the monitoring, evaluation, reduction and prevention of natural hazards that happen in the mountain areas. 

In the late December, 2008, a landslide occurred and formed a large barrier lake in the Yalu Tsangpo River valley (95  　1836, 29 4348), which lies at the Motuo county, Tibet autonomous region. We immediately ordered 　　　　　 and processed eleven scenes of images covering the area, including EROS, Spot5, Landsat TM, Spot2 et al., and monitored the dynamic change of the landslide and the barrier lake. 

The results shows, the landslide occurred during the 21st and 27th December, 2008. Since the landslide was not found in both the Spot images taken on 7th December, 2008 and the Landsat ETM images taken on 20th December, while the landslide and barrier lake appeared on the Landsat TM images taken on 28th December. 

Three temporal images were used for analyzing the dynamic changes of the dam and barrier lake, including EROS images taken on 3rd March, 2009, with a spatial resolution of 0.6 m, Spot images taken on 7th February, 2009, and 28th December, 2008, respectively, with a spatial resolution of 2.5 m. The results are as follows: 

1) The landslide body was an old one and very instable with high risk of moving. By comparing the monitoring results on the late December, 2008, when the blockage of the Yalu Tsangpo River was just formed with those acquired on 7th February, 2009, it shows that small scale landslide and debris flow occurred again at the same section, and there was still an instable mountain body covering 200,000 m2. 

2) By the overflow erosion for more than two months, the cofferdam crevasse position extended downstream for about 20 m, with the overflow channel deepened, the width of overflow narrowed from 40 m to 36 m and the width of the barrier lake before the cofferdam shrank from 240 m to 230 m. The lake level declined, the storage capacity decreased, and the risk of the barrier lake was reduced either.
 CONSTRUCTION OF GEO-ONTOLOGY FOR GEO-COGNITION OF SEDIMENTARY ROCK 
Xu Lei*a Zheng Leib 
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ABSTRACT 
Geo-ontology is an important case of philosophy Ontology and philosophy ontology in the domain of Geosciences, and it’s very useful for the comprehension, cognition and representation of geo-objects and its relations. Geo-ontology is a kind of important top-level-ontology, which takes the general attributes semantics of rock as its description object. This paper analyzed the components of geo-ontology and its hierarchical structure, and presented the design method for stratum-ontology. The sediment stratum is defined as the research object of the rock-ontology for its clear succession and complex attribute. This paper discusses the semantics contents and semantics relations of rock-ontology, and the rock-ontology is constructed. The carbonate rocks are taken as the instance to introduce the contents of rock-ontology. 

Keywords: Geo-Ontology; Geo-Cognition; Sedimentary Rock; Semantic
 A method of terrain correction coupling with atmospheric correction 
Yang Bingfeng*a,b, Wang Qiaob, Yang Yipengb,Lu Guoniana, Wang Changzuob,Wan Huaweib 
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ABSTRACT 
Topographic effects and atmospheric effects are the main obstacles to further application of remotely sensed images. In this paper, we explored the interactive mechanism of atmosphere as well as topography and solar radiation, taking into account three radiation components: i)radiation reflected from the pixel in the field of view; ii) path radiance; iii) reflected terrain radiation from the neighborhood. Then we analyzed the topographic effect on direct, diffuse and reflected radiation from adjacent surface; and calculated the upward and downward atmospheric transmittance dependent on surface altitude; analyzed the difference of isolated diffuse affected by topography, and expressed it with sky view factor, calculated the reflected radiation by adjacent surface pixel by pixel; proposed a topographic correction model in rugged area and retrieved surface reflectance. Using the rugged area in the southern section of Gao-Li-Gong Mountain in Yunnan province for test, the results indicated that, the method proposed in this paper is an applicative technique for reducing topographic and atmospheric effects in rugged area. 

Keywords: terrain correction, atmospheric correction
 The First Decade for “Digital Landslide” in China 
China Geophysical Survey and Remote Sensing Center for Land Use and Resources Beijing China 

AVSTRACT 

10 years have passed since “Digital Landslide” concept and technique were proposed, which radically changed the methods of earlier stage landslide remote sensing in aspects of landslide information capturing, analysis and storage, as well as expressions style of interpretation results. With “digital landslide” we can more accurately locate the position of the landslides and capture their information; more scientifically and efficiently store and manage the survey results; more conveniently and faster transport and exchange landslide information. 

For 10 years, with “digital landslide” which under the guide of the landslide geo-theory, and the support of the modern informatics technique and the pressing need by landslide disaster mitigation and prevention work , large numbers of landslides and geological environment investigation has done such as over 10×104km2 on 1:10,000-1:50,000 scale and 180×104km2 on 1:1,000,000 scale regional landslides and its geological environment remote sensing investigating in enter Tibet railway line region have been carried out, and large scale landslides occurred in recent years in China such as Yigong, Qianjiongping, Tiantai village Yanmen village and Pali landslide…and so on meticulous remote sensing survey have been carried out that improve landslide survey and theory study in a great extent. 

“Digital Landslide” technique would develop continually towards some aspects of more precise and accuracy survey, TGIS analysis, digital simulation and technique integration. 

Keywords: Digital Landslide technique, Landslide Remote Sensing, Geological Environment, capture information, spatial analysis
 Primary Study on Natural Disaster and Global Change 
Qiang Feng∗
Key Lab of Digital Earth Science, Chinese Academy of Sciences,Beijing 100101,China 

ABSTRACT 
Global change have influenced the normal evolution process of climate, ocean, and land systems at the global and regional scales, which would have impacts on the frequency, intensity, and distribution of natural disasters, especially on the chain-occurrence disasters. In recent decades, the scientific research and statistic data of the disaster show that global warming and other global change impacts have induced irregular change of the earth system at the regional scale, and further caused the severer natural disasters (e.g. drought and flooding) in Asia, Africa, Oceania, and South America. The sea level has risen because of the melting of the polar icecap, which increases the frequency of disaster in the coastal zones. The global warming increases the frequency and the extending area of the extreme weather/climate event (heat wave, flooding, and drought) and the frequency and the intensity of the severe tropical storms, which will induce severer natural disasters. 

As case study， based on the historic disaster records, this paper try to identify the potential relationship between major natural disasters in China and the climate change in the past 60 year. North China is becoming drier, and the flooding-prone area has transferred from North China to Middle-to-east part of China (Yangtze River Valley) and Northeast China Since mid of 1960s. And by numerical simulation by regional climate model(PRECIS), the extreme climate events (extreme cold and hot events) would increase in the coming 100 years under SRES B2 and A2 Scenarios, and the precipitation would also obviously vary in regional scale in China. 
Design templates for real-time geo-processing workflows

Javier Morales*, Rolf A. de By

Department of Geo-information Processing
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ABSTRACT

One of the challenges of our modern society is to optimally use the large numbers of data and computing resources available on the web. Most applications require multiple resources for their operation, basically because no one single organization can produce all the data and no single system provides all functionality. Most of these resources can be made available via standardize interfaces like those defined by OGC and thus becoming geo-services. Geo-services provide access to geo-resources such as data repositories, geoprocessing functions and algorithms, image archives, sensor networks, etc. The systems that make these services available are called SDI components. Being able to aggregate or combine these services into larger service compositions is fundamental to the success of SDI implementations. By means of these compositions we can take advantage of available geo-resources and deploy them as building blocks of real-time applications to keep a watchful eye on the planet. This article presents novel approach for the exploitation of heterogeneous spatial resources based on OWS services available in a SDI.

The focus here is on a unified service definition template that can operate on heterogeneous data and computing resources. The template allows users to define geo-processing workflows that combine and orchestrate resources based on requirements of application for real-time analysis of events due to human activity and/or natural phenomena. The template manages task semantics and

controls the logic of the service workflow. Task semantics is managed by means of service descriptions and activity flow is mapped from process models to web service executions.

This approach complies with a set of very fundamental design principles for web service composition: Scalable representation of potentially large service chain structures consisting of tens of so called activities (elementary services) interconnected through control flow and data flow dependencies; Support for formal specification of dynamic service chains with runtime changing structures in terms of number of activities, execution paths, or data dependencies; Support for concise specification of complex data transfer models between workflow activities, including collective communication patterns.

Keywords: Distributed geo-spatial information processing, Geospatial Web, Spatial Data Infrastructure, Spatial Information Grid, Geo-Spatial Information Service
 Using remote sensing to analyze and monitor the land use and land cover changes in Wuhan during 1991 and 2006 
Qiong Luo*, Si Chen 
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ABSTRACT 
Fast urbanization in Metropolitan Wuhan is the main force to land use and land cover change. In this paper, land use and land cover changes from 1991 to 2006 in Wuhan were detected and analyzed with Landsat TM images to contribute to characterize urban change. Based on the multi-spectral image in 1991, 2002 and 2006, different band combinations were used to build high quality false color images and separability of the experienced set of training pixels was then evaluated by contingency matrix and feature space plots. Maximum likelihood supervised classification was applied to extract built-up area, vegetation and water bodies. Post-classification was carried to optimize the land use and land cover change. The analysis of land use and land cover changes from 1991 to 2006 result in the increase of built-up area and vegetation and the reduction of water bodies. It showed that built-up area and vegetation increased 248 km2 and 125.66 km2 respectively during the 15 years, while water bodies decreased approximately 372.42 km2. Further comparison of the variety in LULC was analyzed in both temporal and spatial aspects between 1991-2002 and 2002-2006. It demonstrated that the growth ratio of built-up area in 2002-2006 is 55.7% which is much higher than the ratio in 1991-2002, whereas water bodies decreased greater in 1991-2002 than in 2002-2006. Vegetation increased in the first period then decreased slightly in the second period. The growth of built-up area mainly located in the northwest of the city and the periphery. The analysis showed the urban expansion is towards to the space along Yangtze River and eastwest direction, which helped to characterize the urban sprawl for urban planners and decision makers. 

Keywords: land use and land cover change, remote sensing
 A Proposed Architecture for Emergency Response Systems Based on Digital Earth 
Dapeng Li*, Chengqi Cheng 
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ABSTRACT 
Emergencies are incidents that threaten public safety, health and welfare. Many disastrous emergency events that happened in recent years, such as the 9/11 attacks in the US, Sichuan earthquake in China, etc., have drawn great attention to more effective Emergency Response Systems (ERS). Emergency Response Systems need to integrate various kinds of information (especially spatial information) to support quick emergency response. The concept of Digital Earth was put forward by U.S. Vice President Al Gore in 1998 as a multi-resolution, three-dimensional representation of the planet that is able to organize, visualize and make sense of various kinds of information. Digital Earth can solve the data interoperation and information integration problems in emergency response. This paper aims to establish a system architecture for quick emergency response based on related principles and technologies in the domain of Digital Earth. 

First, this paper analyzes the system requirements of Emergency Response Systems in terms of information integration, fast data access, timeliness and updating of information, etc. Second, this paper explores the related useful principles and technologies in DE and discusses how to incorporate them into the architecture of ERS. More attention is paid to OGC’s Sensor Web Enablement (SWE) Information Standards because they can provide a set of protocols and interfaces to enable a “Sensor Web” that integrates data from all types of sensors and supports emergency response effectively over the Web. Furthermore, Service Oriented Architecture (SOA) and Location-Based Services (LBS) are also discussed in this paper and we propose the “From Sensor to User” application pattern in emergency response. Finally, a system architecture using SOA is proposed for emergency response based on Digital Earth. 

Keywords: Emergency Response Systems, SWE, SOA, LBS, system architecture
The Spatial Distribution of Soil Erosion of Chicheng Country in the upper reaches of Miyun Reservoir Based on Remote sensing and GIS
Cuicui Ji*, Xiaosong Li
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ABSTRACT
In this study, supported by remote sensing and GIS technology , quantitatively evaluating the volume of soil erosion and soil erosion intensity of Chicheng County in 2000 which is made use of RUSLE model, and make characteristic analysis of the spatial distribution of soil erosion in Chicheng County. The results show that: (1) Soil erosion area (more than mild erosion) of Chicheng County in 2000 is 2954.87km2, accounting for 55.67% of the total area of Chicheng County. Average soil erosion modulus is 17.64 t • hm-2 • a-1, belonging to mild erosion; (2) The greater slope results in that the intensity soil erosion and the terribly intensity soil erosion is probably have happened more; (3) Soil erosion of Chicheng County focuses on irrigation grassland, dry land ,these two land types, soil erosion area of the two land types of Chicheng County in 2000 accounted for the total soil erosion area of 97.44%.
 Research on the User Interface Design for GIS 
Xiang Li*, Guanghui Lu 

Institute of Surveying and Mapping, Information Engineering University, Zhengzhou Longhaizhonglu66, Zhengzhou, China 450052 

ABSTRACT 
With the rapid development of computer technology and the popularization of digital information products in the world , GIS technology has penetrated into all aspects of our daily lives，and progressively developed as an important part of the information industry in China. The rapid development of the GIS industry causes the white-hot competition, and the fierce competition in the GIS industry market makes us deeply realize that a successful GIS system, is not only a perfect combination of the function and the content ,but also a impeccable form of the interface design in the system’s presentation. How the product brings users to accept and strengthen its impression, then deepens the degree of their dependence on products, trust, and ultimately becomes the most loyal customers, that is a very important key point to the product undoutedly. An excellent interface design can catch user’s eyes at the first glance and naturally the charm of the product cannot be resisted. In addition to the shape to be innovative, elegant, user-friendly, we have to take into account the "user experience" :How the users feel when they use the product ?What’s users need first?It also relates to psychology, anthropology, sociology , art, and lots of other knowledge. If the product cannot solve user’s practical problem , or has a serious problem in the functional design, interaction design or usability, then it’s useless no matter how pretty the user interface is. The information interactive interface all presented in front of the user can be viewed as an integral part of the user interface, and it is not confined to the traditional sense of the window, menus and toolbars. This article mainly solves the problem that how to design a nice GIS user interface in order to have a better usability .It starts from the content of the design, the thinking of the design and the principles of the design, then carries on an investigation into the design of the interface structure, visual design and interactive design ,next gives an evaluation to it. Finally it demonstrates the validity of the study with the user research method.
The Preliminary Analysis of S-Band Scatterometer Data of Three Types of Ground Objects

Quan CHENa, Zhen LIa, Jianmin ZHOUa, Bangsen TIANa,b
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ABSTRACT

In the past two decades, the object characteristics at L- and C-band backscattering coefficient have been widely studied, but little attention was paid to S-band, because the main spatial SAR sensors are designed at L- and C-band by now. HJ-1C is planned to launched at the end of 2009, on which a S-Band SAR is loaded. for the applications of S-band SAR, it is necessary to obtain backscattering coefficient and analysis object characteristics at this band. In this paper, Sband relation models are preliminarily analysed for several typical ground objects, using measurements obtained by the scatterometer system of University of Electronic Science and Technology of China (UESTC). Result shows the S-band scatterometer system is unstable in some cases, but object characteristics can be revealed qualitative, some improvements shall be done to advance scatterometer’s performance and also field-work methods when more measurements taken. For the quantitative analysis of S-band measurements, observations from SMEX02 PALS instrument are used, to compare with the theorical simulation from water-cloud model, the result shows good.

Keywords: S-Band, Backscattering Coefficient, Scatterometer, Relation Model, PALS
 Cross-platform Calibration of SMMR, SSM/I and AMSR-E Passive Microwave Brightness Temperature 
DAI Liyun*a,b , CHE Taoa 
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ABSTRACT 
The long time series of passive microwave satellite data (SMMR, SSM/I and AMSR-E) have provided important information about the earth surface science and climate research in past three decades. Due to update of satellite-based radiometers and their platforms, some systematic parameters are different, and there are biases among brightness temperature in different periods, which lead to inaccuracy of some parameters retrieval. In order to obtain consistent brightness temperature datasets, and provide convenience for the researchers using these data, it is necessary to calibrate the brightness temperature from different sensors. Considering the difference between the variance of brightness temperature from different sensors on cold and warm region at the cross time, this paper analyzed the brightness temperature on the cold and warm region respectively. On the cold region, due to the diurnal temperature variation is very small, the influence on brightness temperature caused by difference of the satellites overpass time during the overlap period was ignored. The brightness temperature data at 18GHz and 37GHz channels of Nimbus-7 and 19GHz, 37GHz channels of DMSP on the Antarctic or the Greenland glacier during the overlap period were analyzed. On the warm region, due to the daily variance of temperature contributes a lot to the difference of brightness temperature from different sensors during the overlap period, the diurnal cycle of temperature on the Sahara deserts was analyzed, and base on it, the influence of temperature to brightness temperature was eliminated. Finally, considering the two regions, the cross coefficients of calibration were estimated. 

Key words: Brightness temperature, Passive microwave, Cross-platform calibration, diurnal cycle of temperature, SMMR, SSM/I
 Perspective Projection Transformation in Three Dimension Terrain Landscape Simulation 
WU Di*a,b, Hu Haib 

aYantai Institute of Coastal Zone Research for Sustainable Development, CAS, Yantai, P.R.CHINA,264003; 

b Dalian Naval Academy, Dalian, P.R.CHINA,116018 

ABSTRACT 
Perspective projection transformation is the important part of three dimension terrain displaying. The effects of perspective projection transformation were analyzed. A new simpler model of perspective projection transformation was put forward, and the predigesting form of transformation matrix which was gotten after the transitional coordinate system applied was validated in theory and practice. Finally the three characters of the form were summed up. The application of the models in maritime three dimensional terrain simulating and displaying system was explained as an example. 

Keywords: Perspective projection, three dimension terrain displaying, transformation
 Digital representation of environment data using advanced display technologies 
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ABSTRACT 
Classic planning instruments have reached their limits in terms of information processing and usage in today’s intricate planning processes. Single workspace environments have serious limitations when it comes to displaying all the required information simultaneously without losing context. Limited resolution and restricted screen real estate on a single user workplace, unsuitable for collaborative work, make new display technologies an appealing option. 

Emerging display technologies such as tiled display setups and are designed to overcome these shortcomings. They combine large screen real estate, high resolution screens, and room for establishing a collaborative workspace environment in a cost-efficient solution. 

In this paper, we will present a tiled high-resolution display wall setup for planning and decision-making support. We visualize geospatial information through high resolution imagery, synthesized with ancillary planning-relevant data to assist planners in their daily analysis and planning tasks. Furthermore we give an insight in which way tiled high-resolution display systems enhance spatial cognition and can so create a collaborative workspace environment enhancing the planning process and how it is also suitable for participatory planning. 
Keywords: Visualization, multidimensional data, tiled displays, collaborative work, urban planning
 Research on Urban Geo-spatial Framework Construction 
Guoliang Chen*, Yunjia Wang, Gang Li 
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ABSTRACT 
Geo-spatial framework is the locating datum of digital city and the carrier of information integration. Its goal is to establish an open information service platform serving for the government, the public and industry users, which bases on geographic spatial information resources, takes geo-spatial framework as the core, and uses modern information technology. This platform provides the basic space locating service and also integrative organization and management for all kinds of distributed, heterogeneous geographic information resources. Based on existed mapping data results, hardware and software, the digital geo-spatial framework of Xuzhou city combines with three main requirements of government，public and companies, pointing out the building targets, contents, data format, system structure and technical route of the digital city geo-spatial framework. The general design idea of the system is explained from basic layer, application layer and service layer. Meanwhile, key technologies are discussed in this paper, which includes updating and improving basic geographic data, building of basic geographic information database, integrating data for geo-spatial information public platform, developing management information system and constructing application demonstration system. The purpose is to provide reference and direction for the building of digital city geo-spatial framework public application platform.
 Efficient high-performance implementation of MQ encoder 
Tao Lia, Wenbo Wu*b, Kun Wangb 
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ABSTRACT 
This paper presents a high-performance architecture of the context adaptive binary arithmetic coder (MQ coder) for the embedded block-coding algorithm in JPEG2000. By analyzing the algorithm and software implementation, it is found that the algorithm of MQ coder has a great perplexity which can not be implemented efficiently. Based on this, a hardware implementation architecture based on four-level pipeline is presented, which can code a symbol in one cycle. Finally, a software-hardware co-verification method is used to prove the design’s function and results show that the proposed architecture can implement correctly. 

Keywords: MQ coder, JPEG2000, Pipeline
 Urban major road extraction from IKONOS imagery based on modified texture progressing analysis technique 
Xuewen Wu a, Hanqiu Xu *a, Pingli Wu a 
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ABSTRACT 
A method for urban major road extraction from IKONOS imagery was proposed. The texture features of the image were first analyzed in three different levels. The first level calculated the Mahalanobis distance between test pixels and training pixels. The second level was the calculation results of Bhattacharyya distance between the distributions of the pixels in the training area and the pixels within a 3×3 window in the test area. The third level employed cooccurrence matrices over the texture cube built around one pixel, and then Bhattacharyya distance was used again. The processed results were thresholded and thinned, respectively. With the assistance of the geometrical characteristic of roads, the three resultant images corresponding to three levels were computed using fuzzy mathematics for their likelihood belonging to road and then merged together. A knowledge-based algorithm was used to link the segmented roads. The result was finally optimized by polynomial fitting. The experiment shows that the proposed method can effectively extract the urban major roads from the high-resolution imagery such as IKONOS. 

Keywords: texture progressing analysis; IKONOS imagery; object extraction; urban major road
 Analysis of Correlativity about Urban Heat Island and NDVI in Chongqing City Based on Landsat TM 
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ABSTRACT 
Chongqing is a mountainous and hilly region, and the Yangtze River and the Jialing River are going through and round the city. Geographical environment is complex, and the features of Urban Heat Island Effect are very special. The city’s population is approximately 4 million and the area is approximately 440 km2.In the paper, the region of the studied area and interested area are about 1200 km2 and 45 km2. 

In this paper, Landsat/TM data was used, which obtained on May 1 in 2008.The data was processed by several steps, e.g., geography projection, calibration, brightness temperature inversion, terrain slope correction of temperature, NDVI computation. Inside and outside of the city, several sampling areas of 1.6 km2 were selected according to the degree of vegetation cover. And several conclusions were drawn as follows: 

1) The high temperature area of heat island mainly located in the north and the south of the city, and these results coincide with the features of the earth surface, type and density of the buildings. Also it corresponds to the research results based on NOAA/AVHRR. 

2) The reference temperature of heat island is 26.5℃. The maximum heat island intensity is 14.8℃, and the average heat island intensity is 1.9℃ in the interested region. The area is 37.1km2 which the temperature is higher than 4.0℃.And this area occupies 8.2 percent of the interest region area. 

3) The average temperature is related to the degree of the vegetation covered in the sampling area. And it better corresponds to the linear regression of the NDVI. The correlation coefficient is -0.77370.
 The Design and Implementation of the HY-1B Product Archive System 
Liu Wei*a, Liu Shibina, Peng Hailongb 
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ABSTRACT 
HY-1B satellite, which is followed by HY-1A satellite, is hosted by the National Satellite Ocean Application Service of China. As the center for data management of the Ground Application System of HY-1B (GAS), the Product Archive and Distribution System (PADS) is responsible for improving the efficiency of data management, reducing the complexity of man-made operation, ensuring the whole system’s reliable running and enhancing the level of services for the end-user. Product Archive System (PAS), as a background system, is the core part of PADS. This paper describes the seven major components of the PAS (Network Communicator module, File Collector module, File Copy module, Task Collector module, Metadata Extractor module, Product data Archive module, Metadata catalogue import module) and some of the unique features of the system, technical problems encountered and resolved. 

Keywords: remote sensing data, archive system, C/S, data management
 A Solution of Marine Fishery Investigation Based on Mobile GIS 
Yangdong Li*, Zhen Han 
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ABSTRACT 
At present, during marine fishery investigation, the field work heavily depends on the traditional recording fashion, i.e. recording data on paper sheets by hand. Obviously, it is very inefficient and easily lead to bad data quality. To address this problem, a solution of marine fishery investigation which is based on mobile GIS is put forward. This solution, making use of mobile devices, records the geospatial field data in electronic form in the graphic and tabular fashion directly. It can assure the data consistency, improve the efficiency of field staff and make them more productive. The electronic collected data can transport to desktop computers or database servers directly over the wired or wireless network outdoors, or by direct connection indoors, and so the indoor workload is reduced. Finally, with the help of ArcGIS Mobile technology, a marine fishery investigation prototype system is designed and developed. This system can run on a pocket PC device that whose operation system is Windows Mobile. Its test result shows that the system can make up the traditional work mode obviously, and improve the efficiency of field work. It also proves that the solution of marine Fishery Investigation based on mobile GIS is feasible. 

Keywords: Marine Fishery Investigation, Pocket PC, ArcGIS Mobile, Data Collection, Windows Mobile
 Study on the Subsidence Monitoring in Industrial and Mine Area Based on D-INSAR 
Wang Chongchang*a,Guo Hui*a
aLiaoning Technical University, Fuxin City, Liaoning Province, China; 

ABSTRACT 
The data of ENVISAT radar in the subsidence and deformation caused by mining are studied by means of three pass method, aiming at the research object of Dayan Minefield, Inner Mongolia, for the sake of landform monitoring in large-size minefields rapidly and effectively. The emphases of the paper is the phase unwrap using minimum cost flow algorithm, and the advantages and disadvantages in processing is also analyzed, in which the matching offset points meeting the requirements are achieved by enlarging the search window, and the polynomial coefficients are also calculated, so that the landform and the deformation interference patterns are obtained by resampling from the images for the complex number, matching of master image with the resampling images, filtering, flattening, unwrapping and so on. The result of experiment indicates that the measuring precision of D-INSAR technique itself can reach mm level and can accurately reflect the actual positions and the sinking speed of subsidence in the minefield. 

Keywords: Minimum Cost flow method; subsidence; monitoring; synthetic aperture radar
A revolution in Virtual Globes creation with e-CORCE space

programme
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ABSTRACT

Begin the abstract two lines below author names and addresses. The abstract should concisely summarize key findings of the paper, and should consist of a single paragraph containing no more than 200 words. The abstract does not have a section number. A list of up to 5 keywords to use in online content search should immediately follow. Text paragraphs are single-spaced. Space applications are today participating to our everyday life on a continuous fashion and most of the time in an invisible way. Since some years, synergies between information society and spatial technologies have become tangible, generating new standards for Earth Observation users with a customer demands on Virtual Globes creation : “I want to see everything at any time” (Internet image geo-localisation services e.g.: Google Earth, MSN…) Servicing the internaut society with geo-coded information turns out not to be trivial and present requirements are pushing space technology to a new frontier that could be called: the 1-day to 1 week refreshment cycle, 1 full-Earth, 1- meter challenge. 1 meter because any internaut will require as a bare minimum such an accuracy for looking to buildings, streets in a quick time frame bringing a natural way for users to address their continuous needs for human and natural activities discovery. If so , what could be the most appropriate space technology to supply these new needs in the most attractive and financially rewarding fashion ? e-CORCE (e-COnstellation for Recurrent CEllular observation) is a new Earth observation system producing on a weekly basis the whole Earth imagery (a full virtual globe) at metric resolution. This concept is tailored to answer geoportals large demand for Earth imagery supporting mass utilisation. e-CORCE strength not only relies on its innovative low cost space constellation (typically 13 satellites) but also on the simplification of image production authorised by unprecedented Internet use and technology. It capitalise on a Grid based receiving and processing system called WAG (Wide Area Grid) with 40 interconnected stations distributed all over the Earth.. The resulting images characteristics and their reduced costs are such disruptive that they will strongly impact satellite imagery market, which was traditionally based on high unit sales and limited production quantities. The presentation will also comment on the use of such advanced programme for the creation of metric virtual globe accessible by anyone at unprecedented easyness.
 The Construction And Expression of The Coal Seam 3D Model Based On Analogic Tri-Prism 
Wenbo Wua, Mingzhou Ma*a, Ruren Lia, Shuo Fana 

aSchool of Geomatic, Liaoning Technical Univ., Fuxin, Liaoning, CHINA 123000 

ABSTRACT 
The construction of three dimensional (3D)model of the coal seam can realize the 3D visual expression of the spatial information of coal seam, pla1ys a very important role in the study of coal seam spatial distribution and statistical calculation of volume and reserves, provides corresponding services for mining plan and geological analysis. The research of this dissertation focuses on 3D model of coal seam. Based on the study of the concept, development and classification about 3D spatial model, the coal seam 3D model based on Analogic Tri-Prism (ATP) is put forward. The principle, data structure, topological relation of ATP is analyzed. The algorithm of modeling is given. For valuating the validity of ATP spatial model and modeling algorithms proposed in this dissertation, a experimental prototype systems are developed. 

Keywords: coal seam, Analogic Tri-Prism, 3D model, topological relation, algorithm
 Spatial pattern change of land use types and its influences on karst ecosystem services value: a case study of northwest, Guangxi in China 
Zhang Mingyang*a, Wang Kelina, Chen Hongsonga, Liu Huiyub 
a Institute of Subtropical Agriculture, the Chinese Academy of Science, Changsha, China, 410125; 

b College of Geography Science, Nanjing Normal University, College of Geography Science, Nanjing Normal University, Nanjing, China, 210097 

ABSTRACT 
This paper presents an analysis on change of spatial pattern of land use types and its influences on ecosystem services value. The study area was northwest, Guangxi China, a typical karst region. Based on land use type maps of 1980s, 1995 and 2000, changes of land use types and transition matrix were firstly obtained. Then landscape pattern indices were developed by Fragstats. Next, ecosystem service values of the three phases were calculated through ecosystem service value models. At last, analysis on the relationship between changes of land use types and ecosystem service values were done. Results consisted of three points: (1) from 1980s to 2000, spatial pattern of land use types had changed a lot, and the annual change rate was high. In 1980s, grassland was the dominant land use type, while cropland and grassland became main land use types in 2000. Woodland decreased firstly and then increased, which was the result of the government policy. From the land use transition matrix, we concluded that the increase of cropland came mainly from grassland, and the change of woodland was the result of interconversion between woodland and grassland. Urban and rural areas increased slowly, which indicated the speed of urbanization process was slow. (b) Calculation results of seven landscape pattern indices indicated that the study area had a middle level of landscape fragmentation. From 1980s to 2000, the fragmentation level of study area increased firstly and then decreased and generally increased. Dominance and contagion index decreased. Landscape shape became more complex and the quality of ecosystem dropped, which was an outcome of human activities. (c) Cropland, woodland and grassland provided the main ecosystem services in the study area. The main ecosystem services were soil formation and protection, waste treatment, water regulation. From 1980s to 2000, total ecosystem services decreased firstly and then increased, but the value of 2000 was less than that of 1980s in general. And we concluded that there was a good correlative relationship between change of ecosystem services and changes of land use pattern. Decrease of woodland and grassland and landscape fragmentation was the main reason of decrease of ecosystem services.
Study of groundwater information extraction

From loess hill drought area based on Landsat ETM Data

Li-ya Gai*, Ju-fen Li,Yin-hang Sun, Xiao-juan Zhang, Liang Li

Center for Hydrogeology and Environmental Geology, CGS, Baoding, China, 071051

ABSTRACT

Ground water is an important resource of the water, which is the main source of the irrigation, industrial use of water and domestic water in arid and semi-arid regions. Based on the cold and hot abnormality principle of the ground objects on thermal infrared remote sensing images, this paper introduces a method to extract the ground water information in loess hill drought area based on the Landsat ETM thermal infrared data. Zhen-Yuan County, in Gan-Shu province, is chosen as the research area, and the Landsat thermal infrared data on May, 2000 is obtained. Before the analysis on the images, the pre-processing for the data, such as geometric correction, data fusion are implemented; in order to convenient the data analysis, the statistic analysis is done to obtained the best band combination; then the principal component analysis and best density separation for images are disposed; with multiple threshold value adjustment and analysis, the information of groundwater is extracted effectively. At last, so as to verify the accuracy of the consequence, the field investigation is executed, and the results are analyzed with the comprehensive information. The results show that the information of ground water in loess hill drought area can be extracted with this method, which supplies the technique and method for searching the ground water resources fast and efficiently.

Keywords: ETM thermal infrared band; ground water; information extraction
 Research and Design on the Multi-source Remote Sensing Image Data Directory Service System in Emergency Management 
Hongjun Tian*a, Ning LINa, Jin LIa, Wenbin XUa 
a National Marine Data & Information Service, No.93 Liuwei Road, Hedong District, Tianjin, China, 300171; 

ABSTRACT 
Remote Sensing plays an important role in Emergency Management, especially in natural disasters. A large number of multi-source remote sensing data (ALOS, COSMO, EROS, SPOT5, TerraSAR, Worldview, Aerial photography, etc.), including optical and radar image data, will be sent to image processing and interpretation agencies after disaster occurred. In the process of emergency management, scientists always have to face substantial multi-source remote sensing image data with different format, different resolution, different qualities, different acquisition time, different projection, etc from different image agencies, It’s very important to quickly know how much remote sensing data lays on the disaster happened area and which remote sensing data overlay the target areas, and rapidly retrieve the physical storage location of these data. 

This paper analyzes the existing work flow, that is, a) creating a projector coordinate system files in the GIS software, and the related information tables, including fields such as sensor, resolution, acquisition time, provider, provide time, and other corresponding properties; b) looking up metadata in image information document about remote sensing images, such as sensors name, four-point coordinates with longitude and latitude, resolution, image acquisition time, drawing polygons to be stored into reference frame file by the upper left, upper right, lower left, and lower right, and putting properties into the related property tables, then, storing the data files on the servers; c) overlaying regional map of the disaster area to understand the remote sensing data in the affected areas of coverage, or covering the target area of remote sensing data and remote sensing data file storage location. 

This paper researches and designs a model system of multi-source remote sensing image data directory services. The system will be carried out to improve that work flow, once images data that is the focus of multi-source remote sensing image data documentation (*. xml or *. txt, etc.), import into this model system to analyze and realize automatic analysis, it will quickly set up the affected areas of remote sensing data directory files, consist of vector datum. Accordingly, the workflow will be cut down one step to save time. In the development, we investigate various remote sensing image data specifications to design the model for fitting the multi-source data. 

This study will effectively ensure the job of obtaining the remote sensing image data of the affected areas in Emergency Remote Sensing Data Management, which also has application merit and relevance in other fields.
\

 Monte carlo simulations for generating two-dimensional ocean wave spectrum with spreading function 
Yonghong Yang*a, Ming Lina, Liang Daia 
aJiangsu University of Science and Technology, Jiangsu Zhenjiang Road Mengxi Jiangsu University of Science and Technology, Zhenjiang,China, 212003 

ABSTRACT 
Ocean wave spectrum plays a key role on many fields, including physical oceanography, computer graphics and ocean remote sensing. The models of ocean wave spectrum are more complicated due to stochastic character of its orbit motions and wind effect. Simulations can gain good insight into interpreting the physical aspect questions. The most used numerical simulation of linear and nonlinear ocean waves are studied, including spatial domain and fourier domain. In order to improve computationally effective, an alternative method, Monte carlo sampling, is often employed, which is implemented in the fourier domain. 

The two1-dimensional JONSWAP model of ocean wave spectrum with spreading function is developed. In the framework of Monte carlo simulation methods, when the angle between the main ocean wave traveling direction and the flight direction is 0, 45, 90, respectively, we simulated the ocean wave spectrum for both a fully developed wind sea and a growing wind sea, and some meaningful results are exhibited and discussed.
Web Based Dynamic Cadastral Block Segmentation and Network

Adjustment of Land Record for Modern Cadastre in Malaysia

Abdullah Hisam Omar*a and Fahmi Azharia

aDept of Geomatic Engineering, University of Technology Malaysia, Skudai, Johore,

Malaysia, 81310

ABSTRACT

The rapid development in spatial information infrastructures in many developed countries worldwide is parallel by a move to economic rationalism and micro-economic reform, both of which have had a major impact on the role of spatial data infrastructures. CCS concept allows the application of a rigorous network adjustment technique so that a unique pair of coordinates and their respective accuracy information can be defined for every cadastral boundary marks. In order to adjust a large cadastral network, segmentation of adjustment block must be carried out. Segmentation breaks a network into a series of blocks of manageable size which are treated individually in an initial phase and later recombined mathematically to account for between-block interaction. The processes are done manually. Dynamic segmentation will provide automatic selection of cadastral block based on cadastral control, certified plan and network geometry. Dynamic adjustment promotes the concept of regularly continually upgrading the coordinate value. Field work observation data and large cadastral network were adjusted using segmentation method and processing steps were carried automatically via web. Web based dynamic network adjustment program has been developed to run in an automated mode and can be made accessible online through internet. Interfacing programs are needed to control dynamic LSA engine, the automated mode, interfacing on the server, linking to the internet and interaction with the online users in the same time. Comprehensive results of the processing will be published on the web and send to a user. Dynamic network adjustment provides the means to rigorously and efficiently maintain the readjusted networks as new data is added in the future. The dynamic approach provides the means to upgrade the classical methodology to more productive. Dynamic network adjustment facilitates automated maintenance of large cadastral network on an on-going basis. Web based Dynamic LSA provides the capabilities for online and automatic data processing and analysis of results.

Keywords: Cadastre, GeoStatistic, Web,GIS
 Application of Satellite Thermal Infrared Remote Sensing in Monitoring Changbaishan Tianchi volcano Activity 
Ling-yun Ji*a, Jian-dong Xub 
aInstitute of Geology,China Earthquake Administration, Qi jia huo zi, De sheng men wai street, Chao yang District, Beijing, China, 100029 
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ABSTRACT 
In theory, any object in the natural world whose temperature is higher than absolute temperature 0 K will eradiate electromagnetic wave which has certain energy and wave distribution. The volcanic eruption is one of the most serious geological disasters, it is not only one kind of manifestation of crustal movement, but also the interior earth heat energy，so this paper analyzes the feasibility to monitor volcanic activity using satellite thermal infrared remote sensing technology, then summarizes the advances in detection of volcanic activity using satellite thermal infrared remote sensing and discusses the means to monitor the thermal anomaly caused by volcano activities through satellite thermal infrared remote sensing technology. It is the first time to use satellite thermal infrared remote sensing technology monitoring volcanic activity comprehensively and systematically in China. As a new and effective method, the satellite thermal infrared remote sensing technology is added to the ordinary volcanic activity monitoring work in this paper. Then land surface temperature images of Changbaishan Tianchi volcano are retrieved from seven Landsat TM/ETM images and two ASTER images taken from 1999 to 2008, we get the temperature of thermal anomaly caused by volcanic activity by selecting three typical regions of different kinds of surface cover type, vegetation (forest), mixture of soil and vegetation (short grasses) as well as bare rock and to each type subtracting the average temperature of the same day from Tianchi weather station. The results indicate the temperature of thermal anomaly rose with an intermittent tendency during 1999 to 2005, it was up to about 3~7℃ each year during 2002 to 2005, it dropped after 2005, and maintained a stable tendency during 2006 to 2008 and returned to the normal level which had been shown before 2002. The results of thermal anomaly are consistent with the seismic records, GPS measurement results and gas fluid monitoring results. Also these three conventional methods testify that it is feasible and reliable to monitor volcanic activity using satellite thermal infrared remote sensing technology.
 Monte Carlo simulation for two-dimensional SAR ocean wave spectrum 
Yonghong Yang*a，Yousai Zhanga，Lin Linga 
aJiangsu University of Science and Technology, Jiangsu Zhenjiang Road Mengxi Jiangsu University of Science and Technology, Zhenjiang, Jiangsu ,China, 212003 

ABSTRACT 
Synthetic aperture radar (SAR) have been an extremely valuable tool to study, observe and surveillance the ocean states. In contrast to a stati1onary scene, the imaging mechanisms of ocean wave are more complicated due to stochastic character of its orbit motions and wind effect. The relationship between SAR imagery and the actual ocean waves is an intriguing issue. Simulations can gain good insight into interpreting the physical aspect questions. A straightforward method for dealing with the ocean-SAR mapping transform is to compute the SAR image with pixel-by-pixel. Monte-carlo simulations have been proposed for this purpose. 

We described the model of ocean wave spectrum and the mapping transform between ocean-SAR. In the framework of monte carlo simulation methods, two-dimensional JONSWAP ocean wave spectrum with spreading function is developed; When the angle between the main ocean wave traveling direction and the SAR flight direction is 0, 45, 90, respectively, we simulated the ocean-SAR mapping transform and some meaningful results are exhibited and discussed.
Multi-Source Geospatial Data Assimilation: a New Means for

Updating Geospatial Database

An Xiaoya*a, Wang Jua,b , Sun Quna,

aInstitute of Surveying and Mapping, Information Engineering University, Zhengzhou, China 450052,

b61139 Troops, Haidian, Beijing, China 100091

ABSTRACT

Establishing and updating geospatial1 database is an important part of National Spatial Data Infrastructure (NSDI), also an important foundation of establishing Digital Earth. However, there still exists many problems in integrating and efficiently updating geospatial data at the present time, especially, low efficiency in using multi-source geospatial data, and lack of practical application with the guidance of complete theoretical system and technical framework. In accordance with this, we introduce a concept of data assimilation for updating geospatial data, combined with years of practice in developing and updating geospatial database, the purpose is to improve the quality and updating efficiency of geospatial data. We lay emphasis on the concept, connotation, theoretical bases and key technologies of multi-source geospatial data assimilation, and technical flow of data assimilation for updating geospatial data. We believe, multisource geospatial data assimilation is not only a process of avoiding differences, contradiction and disaccord for geospatial data of different source, different scale and different time, but also a process including further comparison, correlation, transformation, confirmation, complementation, combination and derivation among multi-source geospatial data.

Keywords: geospatial data, updating geospatial data, data assimilation, data derivatives
Statistical Population Spatialization Based on Settlement Density

—A Case Study in Jiangsu

Qing-wu YAN*a，Zheng-fu BIANa

a School of Environment and Spatial Informatics, China University of Mining & Technology,
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ABSTRACT

In social science, researchers are interested in the analysis and modeling the spatial data. Spatial data analysis (SDA) and GIS play a key role in modeling spatial data. The distribution of population is always influenced by spatial geographic factors. The traditional cartography of population density has a defect in incontinuity. Statistical population spatialization is one of the methods to solve above-mentioned problems. Study on statistical population spatialization is a new research field of many subjects, which is an important problem in GIScience. It is a new research direction of population geography and it has broken the demographic data stemming from the boundary line of the administrative division for a long time. It offers the new thinking and method for us to count demographic data in the area that is not administrative area. In this paper, a method of statistical population spatialization is put forward based on settlement density. As we all know that the population per each town settlement is about the same in China. Assuming that P represents the total

population of a region, N represents the total number of town settlements of the region. If the density of town settlement in a grid is I φ , then the population density of this grid i POPden can be computed by i N I POPden = P ×φ .Town settlement density can be gained by some mathematical methods, such as Kernel Estimation, Thiessen Polygon ect. Taking Jiangsu as an example, town settlements density can be computed by the method of Kernel Estimation. Based on foremost formula, the the 1000 ×1000M grid map of population density of Jiangsu is gained. The results show that the method give us a way to spatialize statistical population when the administration boundary is lack of.
An Algorithm of Real Time Vehicle Detection with low altitude aerial video 
WANG Wenlong*a,b, TANG Lulianga,b, LI Qingquana,b 
aTransportation Research Center, Wuhan University,129 Luoyu Road, Wuhan , China ,430079; 

bState Key Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University,129 Luoyu Road, Wuhan , China ,430079 

ABSTRACT 
Currently, the conflict between vehicle and road is becoming increasingly serious, how to implement advanced technology to obtain traffic information fast and accurately becomes a key point to upgrade the level of transportation management and services. It is an important expansion of conventional technology that the dynamic traffic information is obtained rapidly by the low-altitude aircraft. It is low cost and suitable for collecting a wide range of traffic information. This paper use low-altitude airship as the platform, and several sensors(such as GPS,CCD, video encoder and COFDM wireless transmission equipment) are integrated into the aircraft compose a low altitude remote sensing platform to obtain the high-definition traffic video data, This paper aim at the video proposed a vehicle detection method in the complex and varying background. This method is capable of detecting moving and static vehicles accurately on the road in real time without any supplementary information. 

Keywords: low-altitude RS platform, airship, traffic video, moving and static vehicle detection
 Digital simulation of surface and underground geologic environment 
Zhao Yongan*a, Huang Shutaoa 
a Beijing research institute of uranium geology, Anwai,xiaoguandongli,N0 10, Beijing, China; 

ABSTRACT 
These days, GIS evolving from a database approach to a knowledge approach, helps human beings better understand, represent, manage, as well as communicate many aspects of our earth as a system. In the efforts to get a better understanding of surface geologic environment and underground geologic environment, a three-dimensional geologic simulation engine has been developed, adopting the perspective and projection theory, based on a geosciences information database.On the basis of detailed study on metallogenic theory of sandstone-hosted uranium deposits and, the thesis taking the southern margin of Yili basin as a research target area, has performed the research work such as the analysis, visualization of geosciences information, especial digital simulation of surface and underground geologic environment 

Along with the technical ideas and the establishing process of geosciences database in detail, the development of three-dimensional geologic simulation engine are presented. In addition, the emphasis is put on description of its technical application in study area. Meanwhile, taking the process of uranium ore-formation as an example, a research program of four-dimensional GIS (three-dimensional and one time dimension) has been discussed. 

In three-dimensionally virtual space, a surface morphology of the study area is realistically simulated by integration of digital elevation and remote sensing image. Simultaneously, underground geologic environment including the three-dimensional expression of drill holes information and attitude of strata also are visualized as high-efficiently as possible. In order to reveal the complicated and dynamic geologic process of uranium ore-formation, on the theoretical basis of detailed study on typical uranium metallogenic model, two methods have been adopted to simulate the process of uranium ore-formation in study area. The first one is based on the simulation of a concept model while the second one is based on the simulation of a mathematic-physical model. However, it is so difficult to establish an precise mathematic-physical model within a short period of time that only a preliminary attempt in mathematic-physical model research is made. 

In application area, a cornerstone of the three-dimensional simulation engine is its ability to quickly ascertain interlayer oxidation zone front, extract information of strata and metallogenic favorability and so on. During the study, not only have geologic environments in target area for uranium ore-formation been simulated, but the spatial distribution characteristics of geosciences objects have been revealed. The engine is helpful for geologic researcher to correctly explain and analysis geosciences problems. The research is emphasized on technical methods for simulation. The simulation technology of uranium ore-formation has great significance not only in uranium exploration and mining but also in geological disposal of high level radioactive waste and nuclear environments monitoring and assessment etc.
Using Graphics Processing Units as Stream-Processors for Real-Time

Simulation of High-Resolution Synthetic Aperture Radar Images

T. Balz*

State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
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ABSTRACT

New commercial high-resolution synthetic aperture radar (SAR) satellite systems offer new possibilities for radar remote sensing. SAR images are difficult to understand and the interpretation of SAR images requires theoretical knowledge and practical experience. Fast and interactive SAR simulators can assist the SAR image interpretation training and they are also valuable tools for the SAR image interpretation itself. Using Graphics Processing Units (GPU), it is possible to simulate SAR images in real-time. The single-bounce reflections can be simulated using the rasterization approach. For real-time double-bouncing simulation a GPU based ray-tracing approach can be used. In this approach, the GPU is used as a stream processor and the texture information is interpreted as data elements instead of pixel elements. In this way, a real-time simulation, including single- and double-bounce reflections, can be achieved even for complex scenes.

Keywords: SAR, Simulation, GPU, Training, Education
 3D Virtual Globe and the Analysis of its Applicability in Marine Information 
Rulin Xiao *a, Fenzhen Su b, Yawen He c ,Yunyan Dud 
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ABSTRACT 
As the growing of Virtual Globe, it has become a popular geospatial information browser, and has been successfully applied in vast of field. However, its application in marine information still exists lot of problems such as low-level application and lacks of support from basic theory and key technology related with marine field. In this paper, it reviews the development course of Virtual Globe, its technical characteristic and elaborates the problem and historical reason that exist in its application in marine. Then, taking account of the high dimensional, dynamic, fuzzy characteristic of marine information, it analyzes its applicability in marine information from multiple aspects such as functionality, visualization and user interface. Finally, by taking advantage of current thought and technology of the state-of-art such as grid and semantic web, it proposes a strategy of divide and rule that deal with the front-end and back end differently and to realize the prototype for Digital Ocean.
New Theory of Calibration of Sun Photometers

Hikmat H. Asadov*a, Imran G. Chobanzadeh a

aAzerbaijan National Aerospace Agency, AZ1106. Baku, Azerbaijan, Azadlig ave. 159

ABSTRACT

In the article the new method for calibration of Sun photometers based in Bouguer-Beer law is proposed. The developed basic equation of calibration makes its possible to formulate the derivative methods of calibration on the basis of photometric measurements upon optical air masses, the ratio of which is an integer number.

Keywords: calibration; sun photometers; Langley diagrams; atmosphere; optical depth.
Studying the Impact of Spatial Resolution on Coastal Zone Mapping
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ABSTRACT

Exploitation of the limited and unique coastal resources for development, Pollution generated and vulnerability of the coast to the natural hazards require the use of coastal zone in an integrated and sustainable manner. Remote sensing, because of synoptic, repetitive and multi – sensor capabilities, becomes an important tool for mapping and monitoring the natural and man– made changes in the coastal area. The present paper reports the study of the impact of spatial resolution on the classification of various wetland and landuse classes in the coastal zone. Hazira area near Surat city was selected for the study area as the landuse / landcover changes are very rapid, making this area highly vulnerable. Data from LISS III, LISS IV and CARTOSAT have been used for landuse classification in the present study. CARTOSAT PAN data was merged with LISS IV to classify various coastal wetland and landuse features. The classification system developed by SAC for wetland and landuse mapping in Coastal Regulation Zone (CRZ) has been used. Certain features, which are visible but not possible to map at the medium resolution data, can be identified and mapped using merge (CARTOSAT + LISS IV) data. Merging the CARTOSAT and LISS IV data allows exploiting full benefit of spatial and spectral resolution. Merged data allow differentiating various vegetation classes, which is not possible using CARTOSAT data alone. Improvement in spatial resolution enhances the interpretability and the accuracy of the mapping in the coastal zone. When we use merge (CARTOSAT + LISS IV) data, the mangroves along these creeks, can also be distinguished and mapped further. Thus satellite data like LISS III and LISS IV can be used to prepare wetland and landuse maps on 1: 25,000 scale, which can be used for regional planning. Where as CARTOSAT and merge (CARTOSAT + LISS IV) can be used to map the coastal zone on 1:5,000 scale, which can be used for local level planning.

The Design and Implementation of a Web Services-based Application

Framework for sea surface temperature information
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ABSTRACT

Analysis on the study of the sea surface temperature data and application, the author put forward a Web Service-based application framework for sea surface temperature information. The use of Web service was proposed to solve the problems in heterogeneity, distribution, and efficiency triggered by networking. A prototype application was successfully designed based on the framework, namely: The Application Service Platform of Sea Surface Temperature Information in the South China Sea. It can integrate heterogeneous sea surface temperature data services and application services, and provide users with transparent, “one-stop” Web applications on sea surface temperature. Users can access the platform to search and fetch valuable information and value-added applications. On the platform, all of the heterogeneous and distributed sea surface temperature information is encrypted, decrypted, monitored, and hence interchangeable according to international standards. The results confirm the feasibility of the application of Web Services to sea surface temperature information integration, and this study can also be referenced by other marine information.
System Planning of Beijing National Park supported by Spatial

Information Technology
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ABSTRACT

With the speeded-up development of economy, Beijing is undergoing rapid growth and change, the effects of which often are unforeseen. How to construct a better ecoenvironment for both modern development and traditional conservation of Beijing is a hot topic for both scholars and officials. This study focused on the system planning of national park for whole Beijing administrative region supported by spatial information technology. Fist of all, the component and chatacteristics of Beijing national parks were analyzed based on the theory of ecology and ecosystem. Natural subsystems, such as geology and soil, landform and landcover, and social subsystems, such as transportation system, residential area, historic conservation, and economic development, were analyzed and the related factors were selected to do the further spatial quantitative analysis. Meanwhile, the objectives of Beijing national park system planning were determined and the related planning principles were worked out. Then, the technology-methodology of Beijing national park system planning was built up based on the integration of SIT, which includes four stepes, such as data preparation, information process, spatial analysis, planning decision supporting. Thirdly, the conprehensive national park system planning scheme for Beijing were worked out, which was the important part of Beijing master planning. Based on the planning, the total area of national park system is 5643.4 squre kilometers, which accounts for 34.4% of total Beijing administrative area. The system of the ntional park includes national parks, provincial parks, and county parks, which covered 7 different types and composed an integrated conservation. It will be developed in the future fiifeen years.
System Planning of Beijing National Park supported by Spatial
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ABSTRACT

With the speeded-up development of economy, Beijing is undergoing rapid growth and change, the effects of which often are unforeseen. How to construct a better ecoenvironment for both modern development and traditional conservation of Beijing is a hot topic for both scholars and officials. This study focused on the system planning of national park for whole Beijing administrative region supported by spatial information technology. Fist of all, the component and chatacteristics of Beijing national parks were analyzed based on the theory of ecology and ecosystem. Natural subsystems, such as geology and soil, landform and landcover, and social subsystems, such as

transportation system, residential area, historic conservation, and economic development, were analyzed and the related factors were selected to do the further spatial quantitative analysis. Meanwhile, the objectives of Beijing national park system planning were determined and the related planning principles were worked out. Then, the technology-methodology of Beijing national park system planning was built up based on the integration of SIT, which includes four stepes, such as data preparation, information process, spatial analysis, planning decision supporting. Thirdly, the conprehensive national park system planning scheme for Beijing were worked out, which was the important part of Beijing master planning. Based on the planning, the total area of national park system is 5643.4 squre kilometers, which accounts for 34.4% of total Beijing administrative area. The system of the ntional park includes national parks, provincial parks, and county parks, which covered 7 different types and composed an integrated conservation. It will be developed in the future fiifeen years.
 Target extraction on high-resolution SAR image with object-oriented method 
Zhu Junjie*a, Guo Huadonga, Fan Xiangtaoa, Wang Changlina 
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ABSTRACT 
In recent years, high-resolution SAR is hot in remote sensing field. Because of improvement of resolution, some typical targets in image are composed of many pure pixels. The scattering feature, texture feature, geometric feature, context feature and other features of targets in image are clearly reflected. Three-dimensional targets show overlapping and shadow features in high-resolution SAR image. These features reflect the characteristics of target from different aspects, and provide basis for extraction and recognition. 

Traditional pixel-based target extraction methods for high-resolution SAR image use mainly pixel intensity or color feature, and it is difficult to make use of other features. When these methods are used to high resolution image, it is difficult to solve the question of different spectrum from same target or same spectrum from different targets in image. 

Object-oriented image analysis is a new research direction in image analysis field. Its processing unit isn’t pixel, but image object or image fragment with own characteristics. The topological relations between image objects are set up, so that a higher level of image analysis can be achieved. The object-oriented image analysis can more clearly describe the features of target and more easily extract target than pixel-based image analysis. The object-oriented image analysis has many advantages. 1) Intelligence: this method can utilize many characteristics of target and simulate cognitive thinking of human brain in some extent; 2) Visual characteristics: by multi-scale analysis, this method provides a solution for modifiable areal unit problem (MAUP); 3) Robustness: it can eliminate the impact of speckle noise which affects target extraction; 4) Abstract: the target in real world can be abstracted into the object to be described by features. 

This paper circumfuses how to improve accuracy and intelligence of target extraction with the method of object-oriented image analysis. First, objects are obtained by multi-scale segmentation method, and the connection between segmentation objects is set up by constructing the network topology. Second, the typical features of target are selected and described by algorithms. Third, with some features combined by arithmetic and fuzzy operators, an expert knowledge base is built to describe some typical targets. Finally, the fuzzy classification method, calling the expert knowledge, is used to extract targets, and simulated annealing algorithm is used to optimize the final precision. 

This paper constructs a set of target extraction theory and method to high-resolution SAR image. The experiment of extracting some typical targets, such as building, vegetation, farmland and so on, was done with airborne high-resolution SAR image. The result shows that the extraction accuracy exceeded ninety per sent.
 Retrieval of Land Surface Parameters for Vegetation Degradation Monitoring in Arid and Semi-arid regions 
Yogita Shukla* a, Arun Tillu a, P S Roy b 
a Department of Space Sciences, University of Pune, Pune, India 

b National Remote Sensing Centre, Balanagar, Hyderabad, India 

ABSTRACT 
Land surface characterisation is gaining importance due to swift transformations occurring at earth-atmosphere interface. The far-reaching changes brought in the course of the exchange of radiant energy between earth surface and the atmosphere due to rapid urbanisation, deforestation, land degradation and desertification has ultimately resulted in substantial changes in land surface parameters at local, regional and global level. Owing to the significant role arid and semi-arid ecosystems play in determining the intricacies of earth-atmosphere interactions and ultimately affecting the global climatic mechanisms, land surface studies have thus become imperative to assess the potential impact of the environmental changes taking place at the boundary of earth’s surface and the atmosphere. 

The vegetation in arid and semi-arid regions experiences a phenomenal change in its growth pattern and is highly dynamic. The change in vegetation canopy density with the change of season has great impact on the land surface properties and their interactions. It is thus very important to assess and monitor the vegetation status and seasonal growth characteristics in association plant diversity in these regions. Vegetation degradation monitoring in arid and semi-arid regions requires long-term observations of vegetation extent and involves the use of a number of parameters (NDVI, Evapotranspiration, PAR, LAI etc.,) to substantiate its impact on these marginal ecosystems. The land surface parameters that have gained recognition for deriving real-time estimates of vegetation condition in these regions are GLAI (green leaf area index), gfc (green fractional cover), albedo, surface temperature, and surface emissivity to name a few. Of these the green leaf area index and green fractional cover have a unique importance owing to their characteristics and their capability to be linked with seasonal changes in vegetation condition. 

This paper will present an operational methodology developed through retrieval of land surface parameters for arid and semi-arid regions of Rajasthan using multi temporal and multi-scale satellite data. The satellite data used in this study are S-1 and S-10 data from SPOT Vegetation (4 & 5), IRS-WiFS and IRS-LISS-III data. Satellite data from these sensors gives fairly reasonable estimates of vegetation amount and condition when linked with surface biophysical parameters. The biophysical variables like GLAI and gfc, calculated over a period of time gives real-time spatial description of changes in land use and land cover and can be incorporated into models to make more realistic assessments of linkages between changes in surface properties and biogeochemical processes. 

The phenological information coupled with the land surface parameters provide valuable inputs to describe the interactions occurring at the atmosphere-geosphere interface. The seasonality captured through these multitemporal datasets gives an insight into the various processes of energy exchange phenomenon taking place at land surface. It is of significance to regional climate change studies and large scale monitoring of land use and land cover changes. The surface parameters derived from satellite data for the entire study area will serve as a baseline datum to further the studies related to vegetation degradation monitoring and climate change modelling. 

Key Words: Land Surface Characterisation, Arid and Semi-arid, Satellite data 
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 Marine experiments of the Underway Conductivity- Temperature-Depth Prototype Made in China 
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ABSTRACT 
Merging almost all the advantages of the other underway vessels, a new instrument for the upper ocean survey named UCTD (Underway Conductivity-Temperature-Depth) is introduced in this paper. The introduction includes the construction and function of UCTD, and the experiments in the South China Sea on R/V Dong Fang Hong 2 in July 2007, August 2008 and April 2009 (in South China Sea now). The UCTD system is extremely portable, cost-effective and environmentally safe with the pressure and temperature sensors in the probe, and it was proved suitable for the future cruise based on the experiments. Regressed with the temperature data from SeaBird plus911 CTD, the intercomparison on the sea showed the standard deviation was 0.88 ℃ and the correlation coefficient was 0.96, achieving the goal of present stage. In the hydrodynamics experiments, the descending velocities and depths were calculated and showed at different ship speed. The average descending velocities of probe were 4.61 m/s, 4.66 m/s, 4.99 m/s and 4.57 m/s at 8 knots, 10 knots, 12 knots and 15 knots respectively. The sampling frequency is 10 s-1, the vertical resolution is about 0.5m fulfilling the research need. Comparing the results with the finished products made in U.S., we get the promising results. The nearly constant drop rate of each probe was independent of ship speed. Then the pulling tests were designed and the tensiometer was used to figure out the magnitude of the pull, obtaining the maximal tension of the line is 146 lb which was far from the bearing limitation of the Hollow Spectra line. Although the experiments on the sea were successful, there were still some details needed to be consummated in the future, such as stability of the UCTD, the ability of the corrosion-proof and water-proof and the optimization of the sensors for fast descending so on. The data presented in this paper was only parts of the operational uses of the UCTD. Finishing the experiments from 2007 to 2009 and solving some problems encountered on board, the plan for next testing voyage is being designed. If the UCTD could be successfully manufactured at last, it will greatly promote the advancement of the ocean survey.
 Research on application of RS technique to investigation of landslide geological disaster 
Yongqi Huang a ,Gaoyan Denga 
a Huanggang Normal University, 146, Xingang 2nd Road, Developping District, Huanggang, Hubei, China , 438000 

ABSTRACT 
In our country, RS investigation technique gradually developed in serving large project construction in the mountain area. Its aim is providing basic data about distribution, latent hazards and environment of geological disasters for feasibility research of those large projects. Practice has proved that RS technique has exerted an immense influence on recognizing landslide and make landslide distribution map. 

Once landslide takes place, it can form a series of particular relief characteristics. RS image uses image characteristics such as form, hue and texture structure to truly and macroscopically display those relief characteristics. We are able to apply multifold image processing methods to enhancing and extracting image information, and utilize pertinent specialty knowledge and practice experience to directly recognize disaster mass characteristics. In the mean time we can adopt dynamic contrast to other pertinent targets to judge occurrence and influence of landslide. For instance, we may retrieve influence degree of landslide disaster through computing vegetation coverage factor. In addition, though landslides are all emergent, their occurrence and development have something to do with manifold conditions such as substance state and dynamics environment. Most landslides have a slow process human can not perceive. We may adopt contrast interpretation of two images of different temporal phases to recognize such change information and find actuality and activity laws of landslide disaster from it. We are able to determine RS image signs before landslide occurrence and correctly give the Critical Sliding Forecast through contrast interpretation of two images of different temporal phases. We are also able to use RS image to find out the situation of a disaster and forecast movement direction and development trend of slip mass, which provides an important basis for researching on landslide formation mechanism and confirming treatment measures. 

This paper firstly analyzes reasons of landslide occurrence at large, and points out that except necessary topography and geology conditions landslide occurrence needn’t possess all external conditions. Further the stronger external conditions, the larger activity intensity of landslide. In a word, landslide occurrence and intensity thereof are the synthesis consequence of manifold factors. Then this paper discusses how to establish interpreting marks, and puts forward interpretation principle, methods and steps of RS image of landslide disaster. Finally this paper brings forward a technique flow of landslide disaster investigation based on RS image and detailedly discusses some key techniques therein.
 Study on Thermal Infrared Data Mining Technology of 
Granite-Type Uranium Deposits 
Jun-hu Wang*a, Jie-lin Zhanga 
aBeijing Research institute of Uranium Geology, National Key Laboratory of Remote Sensing Information and Image Analysis Technology,Beijing 100029,China 

ABSTRACT 
Since the sensor of ASTER was launched, it provides the lo1w-cost multi-spectral thermal infrared data (TIR). It injects the energy to the thermal infrared technology application on many fields. On the basis of analyzing the thermal infrared technology application potential on the minerals and rocks, the paper applies this technology to the information extraction of granite-type uranium deposits. Taking the granite-type uranium deposits in south china for example, based on the thermal infrared data of ASTER, the paper makes mosaic, radiometric calibration, atmospheric correction and separates the temperature and emissivity from the thermal infrared data. Afterward, the paper quantitatively retrieves the SiO2 content of the rocks from emissivity data by inversion algorithm simulated from different bands ratio combination, the inversion map clearly shows many large silicified fault zones and the distribution area of acid-rocks and the red beds, what’s more, the results conform to the geological facts and they are validated in the field. Above all, the practice proves that information mining technology of the thermal infrared data will play an important role in the extraction and analysis of the metallogenic essential factors even in the prospecting target of the granite-type uranium deposits. 

Keywords: ASTER, thermal infrared remote sensing, content of SiO2 retrieving, granite-type uranium deposits
Digital Hydrological Model of High Cold Alpine Areas and Its

Application*

MU Zhen-xia, JIANG Hui-fang,HE Ying

(College of Water Conservancy and Civil Engineering，Xinjiang Agricultural University,Urumqi,830052)

ABSTRACT

In a watershed of high cold alpine areas mainly supplemented with melted snow and glacier water and rainfall, the spatialdistribution of runoff is seriously uneven over the whole region. With the appearance of DEM and the development of GIS,accelerating the digital hydrology development and enriching the digital hydrology model construction and providing the

powerful technical support for it in recent years. The model can better reappearance real hydrology process; moreover thepartial parameter's selection had the persuasive power to overcome the artificial subjective factor influence. By utilizingthe technology of remote sensing (RS) and GIS the space distribution of underlying information, intermediate statenformation and each time basin snow's cover information of research area is attained and has portrayed in the basinhydrology process. The digital hydrological model based on Xinanjiang Model is established which suits the stream

mainly supplemented with melted snow and glacier water and rainfall in alpine regions.The model is applied to simulatethe snowmelt-runoff in 2005. The results are better and reflect the actual changing trend of the runoff. The deterministic coefficient of forecast project is 0.812

Keywords: RS/GIS, DEM, Snowmelt， digital hydrological model, Xinanjiang Model
 Major ion chemistry of Pearl River, China: chemical weathering and CO2 consumption 
Li Jingying 
College of Environment and Safety Engineering, Qingdao University of Science & Technology 
Qingdao, P. R. China, 266042 
ABSTRACT 
The Zhujiang (Pearl River) water system and its three major tributaries, i.e., Xijiang, Beijiang and Dongjiang, were sampled and analyzed for major dissolved components in a multiple year hydrochemical study. Factor analysis was used to characterize the weathering reactions in the different tributaries and origins of dissolved loads in order to refine the CO2 consumption budget of silicate weathering in Zhujiang river system. Dissolved ion concentrations showed that in comparison with other rivers, the Dongjiang was among the least mineralised system and wais strongly influenced by silicates (e.g. granite). However, the lithologies of the Beijiang and the Xijiang, with abundant outcrops of carbonates, were remarkably responsible for higher weathering rates and higher dissolved concentrations of stream water. Chemical weathering rates were also estimated to be 25.1 t/km2/yr for the Dongjiang, 82.5 t/km2/yr for the Beijiang, and 95.1 t/km2/yr for the Xijiang. The long-term CO2 consumption for the Beijiang and the Dongjiang, the Xijiang would be around 36.05×109 mol/yr, 17.49×109 mol/yr and 287.2×109 mol/yr, respectively. With 1.62 % of the global long-term CO2 drawdown as compared to 0.81 % of worldwide discharge to the ocean, the overall long-term CO2 uptake related to the Zhujiang weathering appeared important on a global scale. 

Key words: Ion chemisry, Preal River,Chemical weathering, CO2 consumption
Putting Place at the Centre of Digital Earth Education
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Institute of Education, University of London, Dept. of Geography, Enterprise, Mathematics &

Science, 20, Bedford Way, London, UnitedKingdom

ABSTRACT

Over the last three decades, the increasing digitisation of spatial data has transformed the ways in which place can be

represented. This has revolutionized the use of geographical information (GI) in a wide range of human contextsincluding government, industry and higher education.Literature in the field of education indicates that GIS can benefit geographical learning in several ways. However,

despite the recent emergence of more accessible virtual globes such as Google Earth and the growing literature advocating the positive role that GIS technologies may play in education, their specific role in teaching and learning about place has not been fully explored. This doctoral research explores the connections between GIS and place further. Specifically, the research examines how GIS influences student construction of knowledge about place. It focuses on three key elements: how GIS influences conceptualization of place; how students make sense of and mediate GIS in their learning and how teachers make sense of and mediate GIS in their teaching about place. Preliminary findings suggest that engaging with a range of both simple and complex geographical knowledge about place with GIS may promote deeper kinds of geographical thinking. Two particular trends are evident in the data: the

first re-enforces evidence already established in the literature: GIS has a specific educational role to play in enhancing powerful spatial thinking with ‘declarative’ and ‘procedural geographical knowledge.’ The second suggests that, where teachers adopt more critical pedagogic strategies, GIS may have a great deal more to offer to students in developing more holistic ‘configurational knowledge’ about place. Finally, the research suggests that GIS, in both its more traditional and virtual digital globe guises, may be an important factor to consider in the decisions geography educators make about teaching about place. In particular, it indicates that by putting place at the centre of our use of GIS, ‘big issues’ such as global warming, shifting economic patterns, interdependence and sustainability could be addressed more meaningfully in the 21st century classroom.
 DEVELOPMENT OF MICRO LEVEL WEB BASED INFORMATION SYSTEM USING GEOMATICS-A CASE STUDY 
Rajani Ganta*, Anjireddy Mareddy 

Jawaharlal nehru technological university Hyderabad, centre for environment, institute of science and technology, hyderabad, India, 500085 

ABSTRACT 
In India more than 50 million of Andhra Pradesh’s state people live in rural areas. They represent 70 percent of the State’s population, and its workforce, and work mainly in agriculture which contributes about 35 per cent of the Gross State Domestic Product Given the size of the rural population and the importance of agriculture to the State’s economy is to create the opportunities and resources needed to make rural Andhra Pradesh state a major force in the development of the State By vision 2020. 

The governments both at central and state level formulate and implement development programmes in rural areas. These programmes fail to make expected impact on the rural areas as these programmes fail to consider the local resources and requirements. One of the reasons attributed to this sorry state of affairs is non-availability of information about rural areas. 

The emergence of Remote Sensing, Geographic Information System and GPS as a powerful tool for spatial analysis and storage has in effect alleviated the problem by computerization of the spatial data. Thus, the main objective of this research is to develop a micro level information system providing complete information for decision-making based on their existing resources and capabilities. Information system has been developed in order to generate maps(using High resolution of satellite data), which would provide relevant information for developmental activities and also act as source information authentication about the rural areas. 

The information system basically has two sets of data viz., natural and socio-economic databases. Nature databases provide information about earth and earth related parameters while attribute databases furnish data collected from different departments like drinking water, health, education etc. to develop web based information system using ASP.Net software. 

This type of micro level planning exercise requires systematic and scientific collection, documentation and representation of relevant data for present and future use. In this context, the present research work is an attempt to study comprehensively the available information systems and develop the web based micro level information system by selecting suitable methodology suited to the requirements of the potential users viz, academicians, researchers and government departments etc. 

By using this web site, the user can make the queries about the particular area by using the available query reporting module. This research has been developing to fulfill the requirements of Government Departments to access the accurate information for develop the rural areas. This technology benefits and development, rural communities will promote social values, and continually strive for a better life.
 Research on Geospatial information interoperation based on WSRF specification 
Lihong Bi*, Yumei Sun, Xianfang Xing, Xiaona Li 

Shijiazhuang institute of railway technology, No.18 fourth waterworks road, Shijiazhuang, China, 050041 

ABSTRACT 
The sharing and interoperation of spatial data is always a key issue in GIS field. OGC has developed a number of web services specifications that enable the interoperability of geospatial data sources in a distributed environment, such as Web Coverage Services (WCS) , Web Feature Services (WFS), Web Map Services (WMS) , and Catalogue Services (CSW) . But OGC web service specifications only support HTTP protocol and only develop the specifications that using HTTP Get way. But this way exits some defects that affect its function. For example, it can’t send structured parameters to web sever. And because of length limitation of URL not all of the request parameters can be expressed. And because HTTP is a kind of no-state service OGC web services are not easy to be integrated to application programs. 

Grid technologies and infrastructures represent domain-independent efforts which aim at a much broader “resource sharing and problem solving in dynamic, multi institutional virtual organizations”. The Open Grid Services Architecture (OGSA) is designed to facilitate the interoperability among different Grid deployments, which aligns Grid technologies with Web Services technologies, and introduces a service-oriented paradigm into the Grid. The Web Service Resource Framework (WSRF) is a new set of specifications for achieving the Open Grid Services Architecture (OGSA) vision of grid and web services . WSRF is a joint effort by the Grid and Web Services communities. It improves several aspects of web services to make them more adequate for grid application. 

Based on WSRF, we improve geospatial information interoperation by making OGC Web Service stateful. In WSRF, the Web service’s state is modeled by wrapping atomic or composite data types called WS-Resource properties in WS-Resources . What need to do with making OWS stateful is to modify and wrap its input/output message the way WSRF manipulates the WS-ResourceProperties does. In WSRF, it provides several actions to manipulate the value of the resource such as getResourceProperties, setResourceProperties, GetMultipleResourceProperties, QueryResourceProperties. We convert the requirement of WSRF as OGC: WFS according to the the example. Implement the WFS as the WSRF requirement, the first step is to define the input/output parameters of these interfaces as ResourceProperties, and then redefine the service's interface using WSDL. After define the interfaces using WSDL, we use Globus Toolkt4 to publish the service. At last, though a simple client we test how the mapservice can keep state.
 Automatic extraction of feature points on unmanned airship image 
Guosheng Li*a, Zongjian Linb, Dezhu Guia, Feng Zhangb 
a College of Environmental Science and Spatial Informatics,China University of Mining and Technology, NO.16 Beitaiping road, Chinese Academy of Surveying and Mapping, Beijing, China 100039 

bChinese Academy of Surveying and Mapping, NO.16 Beitaiping road, Beijing, China 100039 

ABSTRACT 
Unmanned airship of low altitude, being a indispensable supplement of satellite and aerial photogrammetry, it can fly under cloud without airport. It plays a important role in many fields, e.g. disasters monitoring, surveying of large scale and fast change detection. 

The height displacement of obtained image is big, because of low flying height (only 200 to 600 meters) and topographic inequality, especially the impact of big building of city. If only use gray information of pixel, it cannot meets requirement of image processing, because of small number of tie points between images. In fact, people tend to use feature extraction. Thus, how to obtain sufficient feature fast and efficiently, it brings direct impacts on image matching and application. A mixed algorithm on extraction of feature points is proposed in this paper, which use a improved Forstner algorithm and Pyramid data structure.
 Study on the Change of Vegetation Fraction in 
Mountain Qian of Anshan City Based on TM Remote Sensing Images 
Tian Tianye 
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ABSTRACT 
In order to understand the change of vegetation covering fraction in Mountain Qian of Anshan city of china, the TM images in the years of 1993, 2001 and 2006 were taken as the information source to be analyzed. Based on the normalized difference vegetation index (NDVI) and quantitative remote sensing mode1 of vegetation covering fraction, the value change map of NDVI and the grade map of vegetation covering fraction were extracted using the software of ENVI4.2 and ARCGIS. Some kinds of standard was introduced into the grading of the vegetation indexes and regine area of different grades of the vegetation indexes was calculated quantificationally.Through the calculatation of the area change condition of different grades and the transfer matrix of vegetation fraction in two period (1993-2001,2001-2006),the tatal change characterictic of vegetation and the dynamic change rule of different vegetation fraction grade were obtained.The quantificational analyzing results of the grade map showed that the vegetation covering fraction in most area of Mountain Qian was increasing during the whole period (1993-2001,2001-2006) and the coverage ratio in areas with middle and high grade vegetation fraction is more than 86.1%. The annual average change of NDVI in the earlier period (1993~2001) is negative, indicating that the original middle and high grade vegetation fraction in some areas degraded. The average change of NDVI in the latter period (2001~2006) is positive, indicating that the vegetation fraction condition in most areas became better. The result has important practical significance and implications on how to improve and maintain the eco-environment in Mountain Qian area.
 Combination Model for Regional GPS Height Conversion Based on Support Vector Machine 
Wang Jigang*a, Hu Yonghuia, Kong Lingjieb 
a National Time Service Center, ShuYuan Dong Road 3th, LinTong District, Xi’an, China, 710600; 

b Chang'an University, 126th Yanta Road,Xi’an,China, 710054 

ABSTRACT 
In surveying engineering, height anomalies must be known in order to convert GPS ellipsoid heights into geodetic heights. There are many conversion models, such as polynomial, BP neural network and multi-quadrics fitting. Because the quasi-geoid is an irregular geometric object, every method has both advantages and disadvantages. In order to obtain a more precise and reliable conversion result, the combined model has been approached based on support vector machine (SVM).SVM is a learning system that use a hypothesis space of linear function in a high dimensional feature space, trained with a learning algorithm from optimizations theory that implements a learning bias derived from statistical learning theory. The four problems of efficiency of training, efficiency of testing, over fitting and algorithm parameter tuning are all avoided in the SVM design. At first, the principle of SVM model is presented. When SVM is applied in combined GPS height conversion, regional height anomalies gained by two or more conventional methods are taken as input values for SVM and combined height anomalies as output values. The parameters of SVM are obtained by training samples. In the training samples, the combined height anomalies are replaced by true value which can be gained by leveling or other methods. Finally, an example is discussed. There were 74 points in the experimental region which height anomalies were known (obtained by leveling). These points were divided into three groups. The first group was used to obtain parameters for quadratic polynomial and BP neural network fitting models, the second group used to seek SVM parameters and the third group to compare with the true values. The results demonstrated the efficiency of the proposed methodology. The data came from the third group were analyzed by statistical method and showed that the accuracy of combined heights sequence was improved. The standard deviation, one of the most important statistical indexes, reduced to 0.020mm from 0.024mm (quadratic polynomial) or 0.026 mm (BP neural network), while the minimal value and maximum value changed accordingly.
A new climatic index for mapping world vegetation distribution1
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ABSTRACT

The proposed climatic index, named C value, is the coefficient of the third correlative equation that characterizes thedryness (or wetness) of climate. The third correlative equation deals with heat and water balance related to evaporation.In this article, C value, mean temperature, and summer temperature are combined to predict the distribution of vegetation zones in world. The overall impression from examining the resulting vegetation map is that the location and distribution of vegetation zones in world are predicted fairly well. Comparison between the predicted vegetation map

and the Holdridge Life Zones map are based on Kappa statistics and indicate very significant agreement for the Ice/polar desert and Desert. Agreement is also significant for the categories of tundra, boreal forest, temperate mixed and deciduous forest, temperate steppe, subtropical mixed and deciduous forest, subtropical xerophytic woods/shrubs, tropical rain forest, tropical seasonal forest, tropical savanna, and tropical thorn woods/shrubs, even though much larger area of tundra and tropical thorn woods/shrubs were predicted compared to those on the Holdridge life zones map. The

results show that C value has a strong correlation with vegetation distribution. As a climatic index, C value can be used for bioclimatic mapping at global scale.

Keywords：Vegetation classification, climatic index, third correlative equation, C value, temperature, Kappa statistics
 Image Quality Assessment for the HJ-A CCD 
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ABSTRACT 
The quality of HJ-A CCD image is evaluated from four aspects such as image spatial resolution, geometric correction, radiation precision and texture in this paper. After the comparison between the HJ-A-CCD image and CBERS-02B-CCD image of the same area ,the result shows: CBERS-02B-CCD was found to produce image with much better information capacity, contrast, geometric etc. However, the image quality can be proved greatly by image enhancement processing .The image will be widely used in many fields which include resource survey, city plan, environment monitored and mapping
REMOTE SENSING IMAGE CORRECTION OF ADJACENCY

EFFECT WITH MEASUREMENT DATA1
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ABSTRACT

Based on the measured spectral data, synchronized with the spaceborne remote sensing data, of the grass in Landa, Zhangye district of Gansu province, the author corrected the adjacency effect for ASTER image using the adjacency effect correction algorithm based on measured spectral data. Moreover, the result image was analyzed compared with that of adjacency effect correction algorithm based on the SHDOM radiation transfer equation in terms of reflectance profile, normalized difference vegetation index and spatial autocorrelation. The result is that the contrast and the details

of the former result image are enhanced better. The study of the grass adjacency effect correction is the development of the study of sand adjacency effect correction.

Keywords: adjacency effect; measured spectral data; SHDOM; point spread function
 The automatic identification method used for earthquake-collapsed buildings in ADS40 image-A case study for Wen Chuan earthquake 
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1. ABSTRACT 
Immediately after the earthquake 8 degree on Richard scale was happened in Wenchuan located on Longmenshan faults belts, Sichuan, China on May 12, 2008, B4101 Citation II / Model 550 remote sensing aircrafts made a quick response. The two aircrafts carrying ADS40 spectral camera flew o1ver the most affected areas including Wenchuan, Maoxian, and Beichuan. The first ADS40 image of 0.5 meter resolution in clear weather condition were collected on May 14 and 15 respectively. ADS40 data was use to extract collapsed building information in Beichuan, the most difficulty was occurred to separate the river cumulates, concrete high way, landslide collapsed mountain rocks, buildings and collapsed buildings in terms of having similar spectral reflectance. The data process method is developed based on SPOT5 2.5m resolution Pan and three10m resolution multi-spectral images by meathod [1,2]. Because of the spectral and spatial resolution differences, this technology cannot achieve satisfactory effects in directivity applied to processing ADS40 data. In order to identify collapsed buildings appropriate improvement was performed by The EC and China team as following steps: 

Step 1: Part of Beichuan county, collapsed buildings are ash grey, blue and red are ion roof with distortion geometry, four landslides exit in the left of the image, and two landslides in the right. The image is 1474m*1572m, 0.56k see Figure1. a 5*5 window was selected and set the moving direction of x and y. Pixel values of the neighbor window at the same position are also used to calculate grey value of a window. The result depends on the window moving directions of x and y. Ten windows are designed for 5*5 matrix and ten sequential images are generated. The minimum of the ten images is used as the candidate band, as in Fig 2. 

Step 2: features of the other two images are enhanced. Bare soil information such as bare soil, landslides and rolling stones of collapse is improved using mean value process of the three bands. 

Step 3: composite the minimum result of mathematical morphology and spectral enhanced images. Vegetation and river water body are green, collapsed buildings are grey. Bare soil is red brown, lakes are black, and red iron houses keep original color. Linking result image Fig 2and original image Fig1, the comparison result of collapsed district(1) (4) (6)and part collapsed district(2)(3)(5)shows total collapsed building coverage is higher than 95%.Errors exit mainly in part collapsed areas as in Fig.2. 

In figure 2 Collapsed buildings are cyan(1) (4) (6)separated from undamaged buildings, riverbed(2), bridge(5), and landslide(3).
 Tolerant Rough Set on the uncertainty of Satellite Remote Sensing Data classification 
Li Liwei *a ,Chen Xueb ,Ma Jianwena 
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ABSTRCT 
Using satellite remote sensing data to extract land cover information has a broad implication to various applications. However, several factors have been posing difficulties for accurate classification. One problem is that different targets in study sometimes share similar spectral identities, due to either the complexity of natural landscape or the limitation of remote sensing spectral resolution or the imperfect preparation of training sets. It causes an uncertainty in the classification process. So the need to seek a novel method to handle this uncertainty attracts great attention among researchers worldwide [1]. 

One methodology studying classification uncertainty is rough set [2, 3]. Traditional rough set method has its drawback in dealing with numerical data which prevails in the remote sensing. One solution is to employ methods of discretization [4]. However, the process of discretizing itself introduces another trouble. As a more advanced solution based on the similarity relation [5], tolerant rough set has been proposed and applied in the remote sensing data classification [6, 7]. However, the proposed method fails to take into consideration of the distribution information of the land cover spectral feature space. In this paper a spectral feature neighborhood based tolerant rough set classification method (SFNTRS) is proposed to handle the uncertainty in the process of satellite remote sensing data classification (See Figure 1 for flowchart) [8]. Experiment is carried out with Landsat-5 TM+ image of eastern Beijing. Classification result is compared with result from the current tolerant rough set method (See Figure 2 for results). Outcome indicates that our method is more interpretable and reliable, and can effectively handle the uncertainty in the process of satellite remote sensing classification. It is a promising tool at classifying areas with complex spectral feature. 
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Extraction of urban features from remote sensing data based on

Multiple BP neural networks combination
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ABSTRACT

Classification and extraction features is very important for remote sensing application. Recently, the application of artificial neural networks (ANN) into classification has raised a great deal of interest. The standard back-propagation (BP) algorithm is suitable for training neural networks. Neural network doesn’t have the limitation of data type and distribution. According to these merits, a list of classical feature can be gotten as neural network input data, including spectrum feature and geometry texture feature. In the paper, a new approach to image classification in remote sensing based on multiple BP network classifier combination is proposed. The obtained results are combined by two algorithms, i.e., mean and majority voting, to get the final result. Experimental results demonstrate that the method presented can achieve high classification of urban features accuracy and results, which suffices the requirement of practical use.

Key words: BP neural network, classifier combination, remote sensing，image classification，neural networks
 Research on the system of matching and rectifying 
 vector electronic map 
Zhu Shoudong*a, Liu Huipinga , Wang Xiaodong a, Zhou Xiaoluo a, Qiao Yu a 
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ABSTRACT 
when facing one vector electronic map with correct spatial location information and the other one with correct physics attributes, it is a significant research work to rectify the latter one according to the prior one’s correct spatial location information. The map-rectification which can rectify them to similar spatial location information is a method to save time and reduce the financial venture. But the exited software can’t solve the problem completely. The block rectification precision, the rectifying time and other problems obstruct the applications of the rectifying software. The research of this dissertation focuses on the methods of map rectification, the flow-chart of map rectification and relative arithmetic. The main research works are as follows: (1) By reviewing the current research situation of map rectification, the characteristics of all kinds of methods are summed up. Comparing the exited methods, some principles which must be considered in developing software are also put forward. (2) Research on the principles and methods of map rectification based on Delaunay triangle helps to develop some relative arithmetic. (3) A new method of map rectification is explained in detail. A software system of vector map rectification based on VC is presented, and some experimentation results are shown. 

Keywords: Vector map rectification; Delaunay triangle Net; Triangle partition; linear transformation; Block rectification
 Prediction of risk factor in breast cancer using ID3 algorithum and Association rule integrating GIS with fuzzy logic in MATLAB environment 
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ABSTRACT 
The objective of this paper is to find the area of breast cancer risk based on stages using ID3 and Association rule and to determine the range of the risk of breast cancer using Fuzzy Logic with MATLAB 7.0. The intensity of breast cancer in different taluks such as Coimbatore north, Coimbatore south, Pollachi, etc., based on cancer stages are measured and mapped using data mining technique ID3 algorithm and compared with the Association rule. ID3 algorithm is used to find the decision making data field among 17 data fields of 181 cancer cases. For data field ‘cancer stage’ with a data field ‘Taluk’, ID3 algorithm shows two places of intensity compared to 20 places of intensity as shown by association rule. Fuzzy logic used on decision making field such as stage from ID3 algorithm, which constitute of tumor size, lymph node and metastases, using MATLAB 7.0. This provides information to the user about the intensity of the risk of breast cancer therefore mobilizing the awareness programme much better. 

Keyword: ID3, Association Rule, Fuzzy logic and Breast Cancer Stage.
 3D Terrain Modeling in Mine 
Zhiyong Zhou*, Jianhong Chen, Libing Yang, Xueyan Yong 
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ABSTRACT 
In order to provide boundary information to lithologic and grade modeling, and to distinguish air blocks from physical blocks, it is crucial to establish an accurate mine terrain model for deposit modeling. The method of interpolation is typically adopted in the traditional terrain modeling algorithm despite of its incapability to reflect the actual natural morphology of surface. This paper presents a fractal interpolation algorithm called improved midpoint displacement method for terrain modeling. Subdivision interpolation calculation was conducted on the original elevation data collected from a mine in China. The contour was constructed through using rectangular grid method, and 3-D DTM (Digital Terrain Model) of the mine was established. The results indicate that using the improved midpoint displacement method is able to make the subdivision process more stable and smoother, and the overall shape more controllable. The rectangular grid method has the advantages of simpler algorithm, easier operation and better plotting effect.
 Remote Sensing Discriminating Technology of Geohazard, 
Loess Platean,in the Baoji Ctiy, Shaanxi Province 
Xu Ganga, Yu Xinbinga，Zheng Daxinga, Qiao Zijianga,Li Shujingb 
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ABSTRACT 
Lying in the southwest side of Loess plateau, Baoji City locates in the intersection part of three structural units, that is, Qinling tectonic zone, Helan-Liupan tectonic zone and North China block. Wei River graben runs through the region. which is one of the known areas where active neotectonic movements is intense,avalanche, landslide and debris flow take place frequently. RS and GIS spatial analysis, 3D visualization of high-special interpretation of remote sensing and fieldwork geological survey are mostly used in the article. Form the role of RS,GIS and 3D Technique in landslide study, interpretability ,causative condition that influence landslide identification, accuracy assessment and RS data source selection et. al. The author chose SPOT-5 multi-band remote sensing data as information source, via projection transformation, geometric rectification, information fusion, ortho-rectification, digital mosaic and image enhancement, got the color composite image whose spatial resolution is 2.5m , registered it with corresponding scale map, geological map and DEM data, analyzed the overlay of remote sensing image and DEM data, greatly improved the interpretability and precision of geohazards by using the realistic scenes offered by 3D image visualization, and passed the special interpretation of remote sensing.In the article, the remote sensing identified technique for avalanche, landslide and debris flow in this area are emphasized.The remote sensing discriminatory mark of avalanche, landslide and debris flow in fieldwork are defined, the geohazards (avalanche, landslide and debris flow) are interpreted in detail, the remote sensing image features of types of the geohazards are concluded, six points that influence the interpretation of remote sensing in this area should be worthy of attention and the solution for the interpretation that are wrong or missing detection are put forward. The accuracy evaluation of interpretation of remote sensing is based on the remote sensing data sources and accuracy of interpretation made by the professional. Through fieldwork geological survey, it is proved that the accuracy of interpretation reaches 73.93%. It is made sure that the geohazard sites (avalanche, landslide and debris flow) of interpretation reach 731 in this area, including 678 sites of avalanche, 29 sites of landslide and 24 sites of debris flow. According to regional geography and geo-environmental characteristics, the avalanche, landslide and debris flow Geohazards are mainly controlled by landforms, neotectonics and lithology in the region. All the information offers the basic data for the risk assessment and accuracy evaluation of geohazards. 

eohazard, Avalanche and Landslide and Debris flow, Interpretation of Remote Sensing, Shaanxi Province 

 Fast Extraction of Multi-Crop Planting Areas in China Agriculture Remote Sensing Monitoring System 
Huang Qing *a, Zhou Qing-bo b 
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ABSTRACT 
China’s crop structure is very complicated because of climate, terrain and of the small-scale production and decentralized management of peasant households and etc. One of the major problems in China Agriculture Remote Sensing Monitoring System(CHARMS) is to extract planting areas and their spatial distribution automatically. We know different crops have different growth stages, and the NDVI peak values and their occurrences are different in different crops growth stages. In order to extract a certain crop planting areas, each day MODIS data were received and processed, and the max NDVI values of main crop were generated，and the planting structure of the main crops were investigated and the NDVI values of different crops were analyzed from March to November of 2008, corporation with 1∶1000,000 scale land use data, crops planting areas of spring wheat, spring maize, summer maize, winter wheat, soybean and cotton in China were extracted and spatial distribution map of planting areas were also be created based on different NDVI values in different crops growth stages. Because the area is very large and time is limited, we assessment our accuracy primarily using statistical data, and the total accuracy is over 80%. The results have already been used in crop monitoring in China Agriculture Remote Sensing Monitoring System(CHARMS). CHARMS monitored multi-crop growing condition every fifteen days in 2008, and the monitoring results had played a great role in yield estimation and crop management of 2008.
 Monte-carlo simulations for SAR imagery of 
Two-dimensional ocean waves 
Yonghong Yang*a, Ming Lina, Nan Lua 
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ABSTRACT 
Synthetic aperture radar (SAR) have been an extremely valuable tool to study, observe and surveillance the ocean states. In contrast to a stationary scene, the imaging mechanisms of ocean wave are more complicated due to stochastic character of its orbit motions and wind effect. The relationship between SAR imagery and the actual ocean waves is an intriguing issue. Simulations can gain good insight into interpreting the physical aspect questions. A straightforward method for dealing with the ocean-SAR mapping transform is to compute the SAR image with pixel-by-pixel. Monte-carlo simulations have been proposed for this purpose. 

In the framework of monte carlo simulation methods, two-dimensional JONSWAP ocean wave spectrum with spreading function is developed; Under two kinds of sea states, i.e., a fully developed wind sea and a growing wind sea, we simulated the ocean-SAR mapping transform and some meaningful results are exhibited and discussed.
The Review and Prospective of GIS Software Platform Technologies
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ABSTRACT

This article reviewed the development process of GIS software platform technologies in the past decade, and predicted future GIS industry directions. The influence of the future development direction on future GIS applications was also discussed in this paper, to give reference for GIS developers and end users to select promising GIS application

technology.

Key words: Service GIS, GIS software platform, cross-platform
SHASPA Data Visualisation Framework

Intelligent Shared Spaces and Sustainable Development

David Wortley*
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ABSTRACT

This paper explores the potential of applying a cocktail of emerging consumer technologies in the areas of video games, virtual worlds and social networking to 3D visualisation applications which support sustainable development. SHASPA (Intelligent Shared Spaces) is both a concept and a technology platform designed to integrate physical and virtual environments in ways which improve data visualisation and sharing and which in turn lead to more effective management of our environment. SHASPA aims to bring the best attributes of those technology empowered shared virtual spaces into the physical world. This paper will examine SHASPA applications developed to date to compare their

attributes and approaches in the field of sustainable development to other technology enhanced data visualisation and process management applications. It will describe the SHASPA architecture and infrastructure and the proposed development roadmap.

Keywords: Virtual Worlds, Visualisation, Sustainable Development, Social Networking, Energy Management
 Image motion compensation realization for the space remote sensing 
YAO Cheng-kang*a, LI Qing-huia, HU Lina 
a School of Technical Physics, Xidian University, Xi’an, P.R. China , 710071 

ABSTRACT 
This paper describes a set of mechanical image motion compensation system for a CCD camera of remote sensing satellite. To get the compensation parameters when we take space photographs, a mathematical model for computing the motion velocity for a Sun-synchronous orbit satellite is established. Based on the characteristics of space remote sensing, this set of device adopts the way of using servomotor to drive ball screw assembly to accomplish a two-dimensional compensation operation. At last, by analyzing a specific practical example with a satellite and comparing the statistical data of this device, we arrive at a conclusion that it can meet the requirements that the target displacement of remote sensing image should be less than one third pixel after compensation. 

Keywords: IMC (Image Motion Compensation), space remote sensing, triangle mechanical construction, ball screw assembly
Increment Updating Strategy and Method of Geospatial Data Based on Granular Computing
 Chen Shena Ying Song*b aHeilongjiang Land Resource Surveying and Planning Institute, 17 Huashan Road, Harbin150090, China bSchool of Resource and Environment Science, Wuhan University, 129 Luoyu Road, Wuhan 430079, China ysong818@126.com ABSTRACT The updating of geospatial data has recently become an important work for related field. But a new change of geospatial data is not of updating meaning for all geospatial databases with any scale. There are some problems about representation condition and reasoning for new objects. The paper proposed updating strategy and method of geospatial data based on granular computing, which is aimed at research on representation condition and reasoning problem of new data at both the static scale condition and the dynamic scale condition. It is pointed that the representation of geospatial data satisfied any scale is the result that the original data of geospatial objects are restricted by the representation condition. By means of granular computing, the representation condition can be mined, and new geospatial data can be inferred by the condition. Finally, the paper illustrated the method mentioned above with a case. Keywords: increment updating, geospatial data, representation condition, reasoning, granular computing
Measurement of Spectrum Features of Typical Campus Objects

--A case study in Yunnan Normal University

Jin-liang Wang *, Xiao-chun Li, Pu-zhang Zhao, Lei Fu

College of Tourism & Geographic Science, Yunnan Normal University

ABSTRACT

Characteristics of reflectivity of typical objects are physics base of remote sensing technology application, as well as the base of quantitatively analysis of remote sensing. Measurement and exploring on spectrum characteristics of objects is important significance to selection of bands of remote sensors and interpretation remote sensing. Take Yunnan Normal University campus as study area(Located in Kunming, China), the measurement principle and method of spectrum of

typical objects had been discussed and reflectivity of 49 typical campus objects (such vegetation, rock, road, soil ground, cement ground) had been measured by using ISI921VF-128 spectroradiometer (Its spectrum resolutions is 4nm/8nm, the accuracy of wavelength is 2.8nm, the view field angle is 3°/6.4°, total accuracy is 2%). The results shown that (1) there is a very obvious dynamic change regulation on spectral reflectance feature of objects: 1) spectral reflectance of green vegetation change markedly within one day in the visible and near-infrared bands. The highest is at 2pm, followed by

11am, 1pm, 12am and 10am; 2) spectral reflectance of green vegetation in the visible spectral band did not change significantly within the month, however, it changed significantly at near-infrared bands within the month; 3) spectral reflectance of green vegetations changed regularly on the seasonal in almost all bands (380-1080nm), it increased from winter to early summer. The highest is at May, followed by April, January, December and November; 4) spectral reflectance features of objects did not change significantly on the annual. (2) The spectral reflectance difference between objects is big and there is difference among the same type objects in different places mostly because there is difference between their growth conditions and impacts factors.(3)Measurement of spectrum of objects is very complicated process that it is important to integrate testing time, environment around objects (sun light, clouds, weather conditions), equipments and try to eliminate all interferences so can get reliable and comparative results.

Keywords: Typical campus objects, spectrum measurement of objects, dynamic change
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ABSTRACT

Terrain structure lines are lines that indicate significant topographic features of the terrain. It is widely used in the field of surveying and mapping, GIS, topography representation and engineering designing. Digitized contour data contain the information of these structure lines implicitly. In this paper, the authors investigate the problem of the extraction of terrain structure lines, and discuss the existing method for the extraction of terrain structure lines. After analyzing the existing method theoretically, conclude that it is very important to make full use of data information in extracting terrain

structure lines, and put forward a new brief and practical algorithm for auto extracting terrain lines from digital terrain data. The new algorithm extracts terrain feature points by make digital contour line into sections, and identifies and classifies character points; finally extract ridge and valley line. The algorithm combined geometry and physics characteristics of ridge or valley line. Experiment result shows that the ridge and valley extracted by the arithmetic is concord to the terrain, proves that the new algorithm is quite effective and reliable for extracting terrain structure lines.

Keywords: Terrain structure lines, Contour data, Feature points, Extraction
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ABSTRACT

The observations from satellite of the long-term variations of the Earth’s radius are investigated. The observed variations are presented as a sum of trend with slope 3.1 mm/s and random deflections. The random deflections are presented as a row of the instant events by using the special mathematic method. The method is based on the calculation of the function of co-variations . The function of co-variation is presented as a sum of the exponential functions. The largest time of co-variations is 84 days. It was regarded as a time of aligning of the ocean level. The random deflections are transformed to remove the effect of the signal smoothing by the process of aligning. The transformed signal is presented

as a succession of the instant inclusions. The row of the moments of the inclusions is compared with the row of the earthquakes for the same time interval. Both rows have the same frequencies if the magnitudes of earthquakes are more than 7.3. It is the magnitude level of tsunami earthquake. Both rows are presented as a sum of the uniform succession (frequency 0.00909 1/day) and random component. The random components of the both rows are compared. The correlation coefficient is 0.97. Thus, we regard that the processes of the earth’s volume increasing and the earthquakes

with magnitude more than 7.3 have the same origin events.
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Chen Shena Ying Song*b aHeilongjiang Land Resource Surveying and Planning Institute, 17 Huashan Road, Harbin150090, China bSchool of Resource and Environment Science, Wuhan University, 129 Luoyu Road, Wuhan 430079, China ysong818@126.com 
ABSTRACT The updating of geospatial data has recently become an important work for related field. But a new change of geospatial data is not of updating meaning for all geospatial databases with any scale. There are some problems about representation condition and reasoning for new objects. The paper proposed updating strategy and method of geospatial data based on granular computing, which is aimed at research on representation condition and reasoning problem of new data at both the static scale condition and the dynamic scale condition. It is pointed that the representation of geospatial data satisfied any scale is the result that the original data of geospatial objects are restricted by the representation condition. By means of granular computing, the representation condition can be mined, and new geospatial data can be inferred by the condition. Finally, the paper illustrated the method mentioned above with a case. Keywords: increment updating, geospatial data, representation condition, reasoning, granular computing
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ABSTRACT

Characteristics of reflectivity of typical objects are physics base of remote sensing technology application, as well as the base of quantitatively analysis of remote sensing. Measurement and exploring on spectrum characteristics of objects is important significance to selection of bands of remote sensors and interpretation remote sensing. Take Yunnan Normal University campus as study area(Located in Kunming, China), the measurement principle and method of spectrum of typical objects had been discussed and reflectivity of 49 typical campus objects (such vegetation, rock, road, soil ground, cement ground) had been measured by using ISI921VF-128 spectroradiometer (Its spectrum resolutions is 4nm/8nm, the accuracy of wavelength is 2.8nm, the view field angle is 3°/6.4°, total accuracy is 2%). The results shown that (1) there is a very obvious dynamic change regulation on spectral reflectance feature of objects: 1) spectral reflectance of green vegetation change markedly within one day in the visible and near-infrared bands. The highest is at 2pm, followed by 11am, 1pm, 12am and 10am; 2) spectral reflectance of green vegetation in the visible spectral band did not change significantly within the month, however, it changed significantly at near-infrared bands within the month; 3) spectral reflectance of green vegetations changed regularly on the seasonal in almost all bands (380-1080nm), it increased from winter to early summer. The highest is at May, followed by April, January, December and November; 4) spectral reflectance features of objects did not change significantly on the annual. (2) The spectral reflectance difference between objects is big and there is difference among the same type objects in different places mostly because there is difference between their growth conditions and impacts factors.(3)Measurement of spectrum of objects is very complicated process that it is important to integrate testing time, environment around objects (sun light, clouds, weather conditions), equipments and try to eliminate all interferences so can get reliable and comparative results.
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ABSTRACT

Terrain structure lines are lines that indicate significant topographic features of the terrain. It is widely used in the field of surveying and mapping, GIS, topography representation and engineering designing. Digitized contour data contain the information of these structure lines implicitly. In this paper, the authors investigate the problem of the extraction of terrain structure lines, and discuss the existing method for the extraction of terrain structure lines. After analyzing the existing method theoretically, conclude that it is very important to make full use of data information in extracting terrain structure lines, and put forward a new brief and practical algorithm for auto extracting terrain lines from digital terrain data. The new algorithm extracts terrain feature points by make digital contour line into sections, and identifies and classifies character points; finally extract ridge and valley line. The algorithm combined geometry and physics characteristics of ridge or valley line. Experiment result shows that the ridge and valley extracted by the arithmetic is concord to the terrain, proves that the new algorithm is quite effective and reliable for extracting terrain structure lines.
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ABSTRACT

The observations from satellite of the long-term variations of the Earth’s radius are investigated. The observed variations are presented as a sum of trend with slope 3.1 mm/s and random deflections. The random deflections are presented as a row of the instant events by using the special mathematic method. The method is based on the calculation of the function of co-variations . The function of co-variation is presented as a sum of the exponential functions. The largest time of co-variations is 84 days. It was regarded as a time of aligning of the ocean level. The random deflections are transformed to remove the effect of the signal smoothing by the process of aligning. The transformed signal is presented

as a succession of the instant inclusions. The row of the moments of the inclusions is compared with the row of the earthquakes for the same time interval. Both rows have the same frequencies if the magnitudes of earthquakes are more than 7.3. It is the magnitude level of tsunami earthquake. Both rows are presented as a sum of the uniform succession (frequency 0.00909 1/day) and random component. The random components of the both rows are compared. The correlation coefficient is 0.97. Thus, we regard that the processes of the earth’s volume increasing and the earthquakes

with magnitude more than 7.3 have the same origin events.
A Mobile GIS Solution for Land Survey
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ABSTRACT

Considering the limited resources on mobile device, the paper presents an innovative spatial data model approach named MLGL (Mapsheet-Layer-Grid-Level) to mobile Geographic Information Systems (GIS) for land survey. First, the research analyzes characteristics of mobile GIS environment and the requirements of land survey. Then, the spatial data of one county are separated into several town map sheets which contain multi controllable attribute layers. For the purpose of reducing the data in viewable area further, the layers are sliced into uniform grids and only one cell is specified to display each time. The R tree index and Grid index are established for each feature in one map sheet. Moreover, features generalization algorithm

based on BLG (Binary Linear Generalization) tree is developed for implementing the Level of Detail (LOD) strategy in viewable grid. Filter-Refinement query strategy is ubiquitously utilized in the map operations. Finally, a Mobile Spatial Index Library (MSIL) is deployed for integrating the MLGL model and providing the interfaces of index operation and database access. A land survey mobile application based on the MLGL model applied in 12 provinces proves the feasibility in practice.
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ABSTRACT 
Research on intelligent and automated generalization of spatial data is one of central issues recently. Without the direction of knowledge, automated generalization will be a difficult matter, which needs to obtain knowledge and establish the foundation of knowledge reasoning. The knowledge of automated generalization mainly derives from mapping specification, experience of experts and spatial data. The paper proposed a model of automated generalization for spatial data based on granular computing, and discussed the method of structural description and original knowledge acquisition for geographical objects, analyzed the essential of knowledge acquisition, Then by the model, knowledge granule and granular structure were defined, and the means of data processing, knowledge acquisition and reasoning were studied. 

Keywords: automated generalization, geospatial data, knowledge acquisition, reasoning, granular computing
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ABSTRACT

In this paper, two important parameters (surface emissive and atmospheric transmittance) are computed from the VIS, NIR and MIR of MODIS image data. The values of LST are calculated by means of a split-window method based on Thermal Infrared Band(band31 and band32) of MODIS image data in North Shaanxi province, Furthermore, the result from two different empirical formulas parameters is compared with the surface temperature from the corresponding position weather station observation at the time when the satellite transits. The results indicated that the Simplified method can be used to acquire the reasonable values of land surface temperature and it is fit for North Shaanxi province. Thus this paper shows a good method for monitoring large-scale and real-time land surface temperature in Aeolian Desertification area using thermal bands of MODIS image data.

Keywords: Land surface temperature; MODIS data; Split-window algorithm; Atmospheric transmittance; Surface emissive.
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Decision tree algorithm and maximum likelihood ratio 
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ABSTRACT 
Methods of automatic classification are getting more and more Sophisticated, such as Maximum Likelihood Classification Algorithm, which is based on statistics and its’ precision for Non – normal distribution data is pretty low. Some other methods including neural network classification, expert system for classification, fuzzy classification, which comes out recently, are either too complex, or only suitable for users who have higher remote sensing and geology knowledge. In view of this problem, this research chose Abaruoergai country as a model district to deal with the vegetation classification methods investigation, where the Kaschin-Beck disease took place frequently. The combined methods were Decision tree algorithm and Maximum Likelihood Classification Algorithm, which are fairly easy to achieve. According to different vegetation types’ spectral signatures, spectral knowledge database was built. The whole precision of it was 95.05% and the Kappa coefficient was 0.9016. Both classification methods are easy to use, the combination of them can compensate each other’s insufficient, so that enhanced the precision of the classification. The high precision result provide materials for research on relationship between vegetation cover condition and disease incidence rate, and its request to user’s specialization is not really high, which is practical and easy to learn for beginners. 

Key Words: vegetation classification, decision tree algorithm, maximum likelihood ratio method
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ABSTRACT

The method of Normalized Multi-Band Drought Index (NMDI) is constructed by fully considered the channel 2 (860nm) sensitive to leaf water content changes and the difference between two liquid water absorption bands (1640 nm and 2130 nm) as the soil and vegetation water sensitive band. The potential have been confirmed with the application in different time-series MODIS data. The results show: there is a significant correlation between Normalized Multi-Band

Drought Index (NMDI) and soil moisture, the index adopted the significant F-tests with α = 0. 01. So the method of Normalized Multi-Band Drought Index (NMDI) could be used in Henan drought monitoring. We found that the index of NMDI application to areas with moderate vegetation coverage, however, needs further investigation.

Keywords: Normalized Multi-Band Drought Index (NMDI), Cropland, Drought Monitoring.
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ABSTRACT

Natural disasters are the outcome of many complex geophysical characteristics and related social circumstances. The hazard may be meteorological in origin such as cyclones, sever storms, or may be earth processes such as earthquake, volcanic eruptions, tsunamis, etc., or a combination of both as in the case of floods. Floods have been categorized as the most common and widespread of all natural disasters, besides fire. They have been a major cause of loss of life and property damage. Billions of Euros are spent each year to make up for the widespread damage caused by floods and also

in efforts dedicated to their control and mitigation. Floods are the result of various factors including: short duration heavy rainfall upstream, long duration low intensity rainfall, failure of dams or dikes or snowmelt or a combination of these. On December 31, 2001, the Charter was activated in order to evaluate the extent of the flooding of the Meuse River, located in the northeast of France. In this context the Remote Sensing Community, has implemented a Charter to enable priority access to satellite programming and dissemination of images. The main objective of this project is to demonstrate the daily monitoring over four days and rapid mapping, through a

technical and commercially appealing product emphasizing the uniqueness of the work, with its daily and rapid service. Also to demonstrate the benefits of satellite based earth observation data as an input for decision- making processes, involving flood control works. This project aims at developing virtual impressive, flood mitigation system to enhance decision-making for places, which are prone to frequent plain flooding. This project explores the application of plain 3D visualization in selling the concept of EO based rapid flood mapping services. Different quantities of data from different sources are used as a database. Geographical 3D visualizations (including flight simulations) have been produced. Visualization by computers using a DEM can be used interchangeably with field photographs, air photos or satellite images, to highlight flood extents. Visualization techniques may be of particular value when communicating the extent of floods hazard zones. 3D realistic graphical representation of flooding process is very easily understood by non-hydrologists such as managers, planners,

decision/policy makers, and the public who are always afraid of meeting complex mathematical models. The research will result in a resource that will enable hydrologists, engineers, and city officials to determine the risks of flooding due to extreme hydrological events. The user will have better control and will be able to understand and analyze the data to address complex hydrological issues in a virtual scene of the entire watershed under study. The user will be

able to visualize the terrain and the hydrology of the area, with added navigational abilities of performing virtual fly-through or zoom in a particular AOI and perform analysis at different levels of detail.
、

Code Sequence Selection for SAR Radiometric Calibration
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ABSTRACT

Selecting a proper code sequence in an active coded transponder (ACT) is very important in the process of SAR radiometric calibration. According to the principle of coded SAR radiometric calibration, a signal processing model of active coded reflected signals is proposed in this paper. m sequences, Gold sequences and random sequences are studied. Simulation experiments with the compression of SAR azimuth signals are carried out. The cross-correlation values of different code sequences under different azimuth resolution of SAR are calculated. Finally, based on the experimental

results, this paper proposes a method of code sequence selection when using single ACT or multiple ACTs.

Keywords: synthetic aperture radar (SAR), active coded transponder (ACT), radiometric calibration, cross-correlation
 Feature selection based on mutual information and its application in hyperspectral image classification 
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ABSTRACT 
One direction in the developments in Earth Observation is hyperspectral remote sensing, exemplified by NASA’s MODIS and AVIRIS sensors. As the number of spectral bands increases, the capacity to detect more detailed classes should also increase, together with the expected increase of classification accuracy. However, currently used analysis methods primarily developed for lower dimensional data, e.g., Landsat TM and SPOT HRV imageries, are inadequate and problematic when applied to high dimensional data. 

In supervised classification, for example, as the number of feature (e.g., spectral bands) increases, the number of training sample would be a function of feature dimension, which is referred to as the phenomenon of “curse of dimensionality” and further leads to the “peaking phenomenon”, i.e., the increased number of features may actually degrade the performance of a classifier due to the limited and fixed number of training samples. It was indicated by researchers that multivariate data are usually located in a lower dimensional subspace, i.e., high dimensional space is almost empty, which provides a basis for dimensionality reduction without significant loss of information and separability among classes. Hence, dimensionality reduction-oriented feature selection in hyperspectral remote sensing remains an continuing research direction. 

Given a set X of n features, the problem of feature selection is to select a subset Y of size m that leads to the smallest classification error. In feature selection, suitable measures are required to evaluate the goodness of a subset extracted from the original data set. The most commonly used measures include distance measure, dependency measure, consistency measure, and information measure. Mutual information, measuring dependencies between random variables, forms the foundation of information measure-based feature selection. 

However, feature selection based on mutual information has seldom been utilized in hyperspectral data. This paper seeks to utilize this kind of feature selection algorithm as a preprocessing step for AVIRIS data, which is independent of classifiers chosen. An existing method based on mutual information, called minimal-redundancy-maximal-relevance (mRMR), was adopted, as well as a reference method named maximum relevance (MR). Both mRMR and MR were utilized to select sequential candidate features, which were further input into 5 different classifiers, including naive Bayes, regression tree, generalized linear models, support vector machine, and linear discrimination analysis. 

According to the experimental results, three conclusions can be drawn: (1) features selected by mRMR are superior to those selected by MR, i.e., less features corresponding to higher accuracies across all classifiers employed; (2) the existence of “peaking phenomenon”; (3) different performances among different classifiers with identical sequential features, which can be further explained from the perspective of information theory. It is thus confirmed that mutual information-based feature selection methods, in particular, the mRMR method, are valuable for hyperspectral data analysis and should be applied for hyperspectral image classifications.
Research on System of Virtual Forest Fire Fighting
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ABSTRACT

This paper describes the design of the system of virtual forest fire fighting using Visual C++

technology and IEEE standard 1516-Higg Level Architecture (HLA). Based on the Run time interface

of the RTIv3.5. In order to meet the requirements of performing fire fighting simulation tests on

multiple scenarios. a proposed distributed virtual fire fighting environment provides a practical

foundation to enhance interactivity, interoperability for distributed simulation based on HLA and RTI.

A system framework is proposed, based on this framework, users can rebuild the application by the

multiple purposes by the way of the goal system. The paper designed the federation of forest fire

fighting. The key techniques during developing the system, such as the system of the distributed

architecture and the structure of the Forest fire fighting, the FOM and SOM design, the run mechanism

of simulation system, object class of federation and alternation class of federation and so on. Based on

all above work, the forest environment federation member, the forest fire federation member, the fire

fighting federation member and the terrain federation member were performed based on the Visual

C++ and the industry standard open graph storehouse OpenGL from the first floor embarks. Based on

above four federates. A prototype of Virtual fire fighting software was designed and developed based

on HLA and RTI. It aims at setting up a simulation environment for fire fighting purposes. From the

system implementation and experimental results, It is showed that the proposed HLA distributed

architecture is a practical and scalable design that is applicable for a large-scale of fire fighting

simulation.
Forest fire autonomous decision system based on fuzzy logic

Z. Lei，Lu Jianhua
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ABSTRACT

The proposed system integrates GPS / pseudolite / IMU and thermal camera in order to autonomously process the graphs by identification, extraction, tracking of forest fire or hot spots. The airborne detection platform, the graph-based algorithms and the signal processing frame are analyzed detailed; especially the rules of the decision function are

expressed in terms of fuzzy logic, which is an appropriate method to express imprecise knowledge. The membership function and weights of the rules are fixed through a supervised learning process. The perception system in this paper is based on a network of sensorial stations and central stations. The sensorial stations collect data including infrared and visual images and meteorological information. The central stations exchange data to perform distributed analysis. The experiment results show that working procedure of detection system is reasonable and can accurately output the detection alarm and the computation of infrared oscillations.

Keywords: Forest fire, infrared image, fuzzy logic
Accuracy Assessment of Quantization methods for

Panchromatic Satellite Images
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ABSTRACT

In this paper, land-use classification with a panchromatic IRS-P5 image using frequency-based contextual classifier (FBC) is evaluated. To obtain the spatial arrangement of image gray-level values for classification, we applied several data preprocessing and reduction methods which improve the classification efficiency of the FBC by converting the 10 bit image to 8 bit. The gray-level reduction schemes are linear compression, automatic normalized quantization, texture spectrum, and fourier piece-wise nonlinear compression. We compared the classification accuracies and found that the GLR resulted images are as accurate as the original image. However, there was a little difference in classification accuracy among FPC and other gray-level reduction methods. In other words, for classification and further feature

extraction procedures with the highest accuracy and the least data loss, the FPC provided the acceptable results in visual

and image processing domains.

Keywords: Quantization, Panchromatic Satellite Images, Frequency-Based Contextual Classifier, Gray-level reduction

methods, Fourier Piece-wise Nonlinear Compression
Accuracy Assessment of Extracted Endmembers for

Hyperspectral Images Classification

Alireza Sharifi*a
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ABSTRACT

An important step in characterization of surface materials by means of hyperspectral image analysis is image

classification using endmembers. Spectral unmixing is the best method for hyperspectral image classification. This method assumes that the pixel-to-pixel variability in a scene results from varying proportions of spectral endmembers. Spectral endmembers can be derived from the imagery or measurements in the laboratory or field. The main objective of this paper was to assess the ability of extracted endmembers against some different solutions for extraction of endmembers for hyperspectral image classification. In this paper we compared the Pixel Purity Index (PPI) and the Sequential Maximum Angle Convex Cone (SMACC) as two popular methods of endmember extraction with library and field spectra. We used spectral information divergence for detection desirable endmembers from field sectra. For accuracy assessment of spectral mixture analysis and production of endmember abundance images for each of methods,

linear spectral unmixing algorithm is used. After comparison between results of these methods, it has been verified that

field spectra have a better classification result in comparing with other endmember extraction methods. Also, the PPI has reliable results as an automatic endmember extraction method in comparing.

Keywords: Endmember extraction, Field spectra, Hyperspectral image, Pixel Purity Index (PPI), Sequential Maximum Angle Convex Cone (SMACC), Spectral library, Spectral mixture analysis
Inter- annual variability in the south eastern Arabian Sea:
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ABSTRACT

The South-Eastern Arabian Sea (SEAS), located at the western edge of the Indian Ocean warm pool, that presents the highest SSTs of the world ocean during the pre-summer monsoon season is a key-region of the regional climate system. It is thus suspected to play an important role in the dynamics of the Asian summer monsoon system. Repeat nearfortnightly XBT transects made in the SEAS during May 2002 – April 2009 as part of the Arabian Sea Monsoon Experiment and ocean data assimilation product are examined to describe the year-to-year variability in the observed near-surface thermal inversions during winter and upwelling during summer monsoon seasons. The fortnightly

resolution of such a multi-year record duration is unprecedented in this part of the world ocean and provide an unique opportunity to examine the observed variability of the near-surface thermal structure both on intraseasonal and interannual time scales . Despite the existence of a large low salinity water intrusion into the SEAS, there were an unusually less number of nearsurface thermal inversions during the winter 2005 -2006 compared to the other winters. During the summer monsoon season of 2005 (2002), the upwelling is weaker (stronger) and persisted till November unlike in the other years. The

governing mechanisms both in terms of local and remote forcings are examined to explain the observed anomalous upwelling during 2002 and 2005 and appearance of fewer thermal inversions during winter 2005-2006 in the SEAS. The correlation analysis suggests that the local alongshore wind stress off the south west coast of India and the remote forcing from the southern coast of Sri Lanka has greater influence on the observed inter-annual variability of upwelling in the SEAS when compared to the remote forcing from the equator. During winter 2005 - 2006, the combination of prolonged upwelling and stronger surface wind field resulting in anomalous net surface heat loss caused weaker

secondary warming of the near-surface waters in the SEAS. This led to a weaker horizontal SST gradient between the SEAS and the intruding Bay of Bengal waters and hence a reduced - number of thermal inversions compared to other winters despite the presence of stronger vertical haline stratification. We analyse the temporal spectrum of variability of thermal stratification over the upper 200m of the SEAS. Consistent with the existing literature, we find a dominant seasonal cycle in some key-parameters such as SST, thermocline depth and mixed-layer depth. In addition, the dataset also reveals interesting deviations from the seasonal cycle on many occasions. These energetic signals take the form of short-lived anomalies (a few weeks to a few months), trapped in the core of the thermocline. We show that the overall variability is consistent with the signature of linear physics, with

vertical motions of the thermocline driven by coastally-trapped waves.
Monitoring regional land cover change in coal mining areas

based on multi-temporal MODIS product

Liu Pei*, Du Peijun, Li Guangli
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ABSTRACT

As the main energy source of China, coal resources provide fundamental supports for socio-economic

development, but coal resource exploitation also results in serious damage to regional land cover,

ecological system and human settlement environment, which makes mining areas become one of the

most degraded and contaminated regions with fragile ecological environment. Monitoring regional land

cover changes to huge size coal mining areas from a macro level using low resolution, but wide

coverage remotely sensed data is an important way to supervise the environmental impacts and

ecological degradation caused by coal resources exploitation. MODIS data and products, with their

advantages of availability and usability, are the suitable data source for this kind of study. In order to

make the work easier, three types of MODIS products including MOD11, MOD12 and MOD13 are

selected, and three typical coal mining areas are experimented. In our study, MOD 12 products are used

to compare dynamic changes in land cover types at different times. We can know the land use

condition of coal mining areas by respectively analyzing the landscape pattern in landscape scale and

class scale. The MOD11 products are used to investigate the heat environment problem over coal

mining areas. Furthermore, the relationship between LUCC and heat environment in huge coal mining

areas is analyzed from four aspects. Firstly, the analysis based on temporal change is carried out to get

changes between daytime and nighttime, different seasonal interval and different year interval.

Secondly, spatial diversity is analyzed in order to make north-south and west-east temperature

distribution profiles. Thirdly, heat environment landscape indices are calculated. Fourthly, MOD13

products are selected for analyzing relationship between Coal Mining Area Heat Environment

(CMAHE) and NDVI&EVI by calculating and analyzing the CMAHE-VIs profiles and the spatial

distributions of temperature profiles. The result demonstrates that multi-temporal MODIS product is

suitable for monitoring regional land cover change in huge size coal mining areas and the daytime

CMAHE is distinctive from seasonal variation, with the maximum during summer and the minimum

during winter being negative. The results show that the cropland area in coal mining areas has uniform

vegetation and is suitable to be studied. The cool island during winter (spring) maybe increase the near

surface air stability and aggravate the air pollution over coal mining area. The effectiveness of MODIS

data to mining areas are experimented and testified in this paper, which will certainly help to

popularize the applicability of the data to environmental protection and resource utilization.
Using the Road Constraint Cellular Automata to Simulate the
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ABSTRACT

Urbanization has resulted in the extensive land cover changes. It is helpful to find out and investigate the discipline of the land cover changes. The study will provide a useful support for the decision making of the regional development. Based on remote sensing images in 2000 and 2007, using RS and GIS, the change of the city from 2000 to 2007 have been analyzed and the model of cellular automata based on the artificial neural network was adopt to simulating the city expansion in this paper in Zhengzhou. In the study the factors of speedway, railroad and the city outer highway were

involved. The relation of the road and the changes was analyzed. Apparently the two elements were correlative. Considered the transit-oriented land use development, the road influence factor was strengthened from point to area, according to the fact of Zhengzhou the width of the road buffer was decided as 5km, 10km, 15km. The buffer maps and the map of the land use in 2000 were transformed into grid, then the sample points were obtained in the GIS and based on the MATLAB, the samples were trained. By the adjustment of the network structure, the precision of the training was

reached. After this, all the grid maps were input to the trained model to simulate the map in 2007 and in 2014. The simulated map in 2007 was compared to the factual. The comparison indicated the precision of involving the road constrict is higher than that without condition; The city space would breakthrough the limit of the outer ring and sprawl all around. But the rural resident land would develop rapidly to the southeast and the northwest.

Keywords: Urbanization; land utilization/cover; CA model; Neural Network; RS; GIS
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ABSTRACT

The U.S. National Research Council Committee on Earth Science and Applications from Space issued the first decadal survey for Earth observations. This 2007 report recommended17 missions grouped into several tiers based on factors such as science priority, risk and readiness. The Soil Moisture Active and Passive (SMAP) mission is one of four in the first tier of missions recommended by the report. In 2008, SMAP was selected by NASA to be a direct-mission and is scheduled for launch in 2013. SMAP builds on concept development and risk-reduction studies carried out for the earlier Hydros mission

concept. The SMAP mission measurement approach is based on simultaneous active (radar) and passive (radiometer) measurements in the 1.2-1.4 GHz range (L-band). The radar and radiometer share a feed and a 6-meter light-weight mesh deployable reflector. The observatory will launch into a sun-synchronous low-earth orbit. Conical scan measurements will be made across a wide swath (1000 km) resulting in a 2 to 3 days global data refresh rate. The radar resolution is enhanced through synthetic aperture processing and varies from 1{3km over the outer 70% of the swath to about 30km near the center of the swath. The radiometer resolution is 40km across the entire swath. The SMAP mission soil moisture products will be

based on combined radar and radiometer measurements (hydrometeorology product at 10 km, hydroclimatology product at 40km resolution). The synergy of active and passive measurements enables global soil moisture mapping with unprecedented resolution and sensitivity.
The Application of Three Dimension Laser Scanner in Digital City

Qian Jianguo*a, Zhang Zhengpenga
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ABSTRACT

Digital City has long been a hot issue in surveying and mapping field. It has been nine years since the three dimension

laser scanner introduced in this field in china. The three dimension laser scanner can gather massive target information called 3D point cloud with a high precision and non-contact method. Currently, How to use and handle 3D point cloud are a key issue and also a difficult issue. Research has been carried out and several application of the three dimension laser scanner in Digital City are demonstrated here how to deal with 3D point cloud by using Cyclone, CAD, CloudWorx. Cyclone is designed specifically for three dimension Leica laser scanner. It can operate the scanner to gather and register

3D point clouds. It enables professionals to use point cloud directly, to process them into objects for robust export into CAD, and to allow robust import of data from CAD. It has a set of tools for accurately modeling 3D point cloud as CAD geometry or as meshes for Digital City. CloudWorx is a embedded modular for manipulating 3D point cloud in CA because It is very difficult to trace, snap, align and rotate 3D point cloud in CAD. With CloudWorx, professionals can combine the powerful and efficient 3D modeling and manipulating tools of Cyclone with the industry’s largest, most

complete and automated set of 2D tools for CAD together. When CloudWorx is loaded in CAD environment, the 3D point cloud is treated as 2D points by using customized coordinator system and slice tools and so on. Several examples

are demonstrated in this paper to show how to deal with 3D point cloud, for instance pipelines, a building, a statue and a ship, and the flowcharts of data handling are also given in detail. As results, The methods presented in this paper is feasible and the precision can meet the needs of Digital City projects.

Keywords: Digital City, Three Dimension Laser Scanner, 3D point cloud, flowcharts of data handling, Cyclone, CAD, CloudWorx
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Xiu-bi Wang*a, Xue-rong Taoa

aSichuan University of Science & Engineering, Sichuan Zigong, Wright Eagle Garden Court Sizhu 4 units on the 3rd,

Sichuan Zigong, China, 643000

ABSTRACT

The current widely used edge detection algorithm have Sobel, Roberts, Laplacian etc.The core idea of these algorithms is that the edge points correspond to the local maximal points of original image’s gray-level gradient. However, when there are noises in images, these algorithms are very sensitive to noises, and may detect noise points as marginal points, and the real edge may not be detected because of the noises’ interference. Designing image edge detection systems with good nature is a goal which all researchers pursue. Multi-wavelet is a theories of vector wavelet that developed just in recent

years. It has many good characters, for example: orthogonally, short support, more Vanishing Moments, etc. This means that multi-wavelet can provide a newer means to analyze the signal. This article presents basic theory of multi-wavelet, image multi-wavelet decomposition and reconstruction. Method of image edge detection based on multi-wavelet was introduced. The algorithm, traditional wavelet image edge detection algorithms and canny operator are compared. Result of the experiment indicate, the quality of image have been improved. It is better than traditional wavelet and canny operator image edge detection algorithms.

Keywords: Wavelet Transform; multi-wavelet; Image edge detection
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ABSTRACT 
This paper describes the design of the system of virtual forest fire fighting using Visual C++ technology and IEEE standard 1516-Higg Level Architecture (HLA). Based on the Run time interface of the RTI1.3v3.6. In order to meet the requirements of performing fire fighting simulation tests on multiple scenarios. A proposed distributed virtual fire fighting environment provides a practical foundation to enhance interactivity, interoperability for distributed simulation based on HLA and RTI. A system framework is proposed, based on this framework. Users could rebuild the application by the multiple purposes by the way of the goal system. The paper designed the federation of the forest fire fighting based on the HLA. The key techniques during developing the system, such as the system of the distributed architecture and the structure of the Forest fire fighting, the sharing information of the FOM and SOM design, which based on the OOAD, the run mechanism of simulation system, object class of federation and alternation class of federation, etc. Based on all above work, the forest environment federation member, the forest fire federation member, the fire fighting federation member and the terrain federation member were performed individually based on the Visual C++ and the industry standard open graph storehouse OpenGL from the first floor embarks. Based on all above four federates. A prototype of virtual fire fighting software was designed and developed based on HLA and RTI on the local area network. It aims at setting up a simulation environment for fire fighting purposes. In conclusion, this is a new way to simulate the forest fire fighting using the technology of the HLA/RTI, OpenGL and visualization. From the system implementation and experimental results, It is showed that the proposed HLA distributed architecture is a practical and scalable design that is applicable for a large-scale of fire fighting simulation. 

Key words: High Level Architecture; Virtual forest; fire fighting simulation; federation;
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ABSTRACT 
This paper proposes efficient data structures for point-based rendering and a real-time and high quality rendering algorithm for large-scale point models. As a preprocessing, large-scale point model is subdivided into multiple blocks and a hierarchical structure contained Minimal Bounding Box (MBB) property is built for each block. A 3D R-tree index is constructed by those MBB properties. A linear binary tree is created in every block data. During rendering, the model is deal with block by block. Fast view frustum based on respective MBB and normal cone are first performed to determine invisible blocks. For visibility detection, this project proposes three algorithms which are back point visibility detection, view point-dependent visibility detection and depth-dependent visibility detection. Visible blocks are then rendered by choosing appropriate rendering model and view point-dependent level-of-detail. For determined level-of-detail, corresponding point geometry is accessed from the 3D R-tree and the linear binary tree (K-D tree). Adaptive distance-dependent rendering is accomplished to select point geometry, yielding better performance without loss of quality. The experiment system is developed in VC 6.0 program language and OpenGL 3D graphic library. The point clouds data sampled from several great halls of Forbidden City are used in experiment. Experimental results show that our approach can not only design to allow easy access to point data stored in Oracle databases, but also realize real-time rendering for huge datasets in consumer PCs. Those are the grounds for the modeling and computer simulation with point clouds data. 

Keywords: point-based rendering, large-scale point models, 3D R-tree, K-D tree, LOD, LIDAR
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ABSTRACT

Choosing an optimum location for locating a new city is a complex decision problem. The principles of sustainable development confront land use planners with a paradox of two apparently contradictory objectives: nature conservation and economic development. The trade off incorporates environmental, economic and social issues. Progress in computing sciences, including Geographical Information Systems and Multi Criteria evaluation provides a decision support system (DSS) that can help planners handle the site selection complexity. In this study, such systems have been implemented for the allocation and site selection decision in El Ismailia governorate, Egypt. The purpose is to develop an optimum approach to

site selection in a desert environment with limited land resources. The study incorporates the development of a set of suitability criteria for site selection using different remotely sensed data and Spatial Multi-Criteria Evaluation. Input data sets include Landsat ETM+ for land use classes and Shuttle Radar Topography Mission SRTM for deriving the terrain characteristics. The suitability index was produced using cartographic modeling in a GIS environment. Such index was further classified to facilitate the selection of alternative sites. Four sites were selected and a set of evaluative criteria were used to evaluate and rank the four selected sites. The methodology can be applied anywhere considering the environmental variations of the land. It bridges the gap between decision makers, urban planners ,land use analysts and stake holders.
Remote Sensing and GIS in Mapping Geo-hazards Vulnerability on

Development corridors in the Eastern Desert, Egypt

Mohamed Hegazy*a, Hala Effata

aNational Authority for Remote Sensing and Space Sciences, 23 Joseph Tito st. El Nuzha El, Gedida,

Cairo

ABSTRACT

Land use planning decisions have to deal with large volumes of basic data where technical knowledge must be cocoordinated with the decision maker’s views of society. Understanding of the natural environment leads to rational and sustainable land use decisions. Site selections have to avoid hazardous zones that may result from misallocations. This makes spatial planning quite a complex process. Remote sensing and geographic information systems have been used efficiently as tools for risk assessment related to land use decision making. In Egypt, the desert occupies almost 96% of the territory. The Eastern Desert has a variety of risk issues related to sand dunes encroachments, flash flood hazard and rock collapse. This study uses Shuttle Radar Topography Mission (SRTM) DEM data integrated with geographic information system (GIS) for delineating vulnerable locations subjected to such natural hazards. The studied terrain characteristics include the elevation, slope, aspect and drainage network and extraction of the land relative moisture index. A Spatial model is applied on part of the Eastern Desert, the Suez Governorate to identify the risk facing the road network. A ranking was performed to identify the most vulnerable road sectors subjected to each type of risk. The methodology resulted in two risk index maps namely sand dunes encroachment risk and land collapse risk index. Such indices were classified and combined in a multi-risk map. The model was verified using a high resolution image for sand dunes encroachment and field investigations for rock collapse.

SRTM DEM integrated with GIS provided a comprehensive tool to analyze the terrain characteristics and for risk and vulnerability mapping, a pre-requisite for land use planning.
Impacts of Land Use Change on the Vegetation Carbon Storage in the

Region around Taihu Lake, China
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ABSTRACT

Land use/cover change is the main drive factor for the change of ecosystem carbon storage. To understand and appraise the carbon source/sink function of terrestrial ecosystem accurately, it needs to evaluate the impact of land use changes on carbon storage firstly. Based on data from remote sensing TM imageries in 1980, 1990 and 2005 in the region around Taihu Lake in China, the process of land use/cover change which divides to cropland, forest land, wetlands, grassland, settlements and other land had been explained, then the conversion matrix of land use change had been analyzed by GIS

technology. Under the above, the paper calculates the change value of vegetation carbon storage in this area which caused by land use change with the method supplied by the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. The main results as follows: (1) The area of cropland, forestland and grassland had decreased by 223.26km2, 1,182.50km2 and 178.90km2 during 1980-1990, and the cropland had translated out to forest land and settlements mainly, the land types transferred into cropland includes forest land, grassland and other land, among which 1,463.90km2 of forest land was transferred into cropland. The area of grassland had increased by 1,270.47km2, adversely, the cropland and forest land had decreased by 5,929.51km2 and 1381.94km2 during 1990-2005, and the transferring-out object of cropland includes wetlands, forest land, grassland, settlements and other land, with only 59.95% of the original cropland remain unchanged. (2) The vegetation carbon storage had decreased by 642,171.27Mg because of land use change during 1980-1990, and the transferring from forest land to cropland has caused a decrease of 775,867Mg in vegetation carbon storage, that from cropland to forest land has caused a increase of 113,261.43Mg, that from grassland to cropland has caused a increase of 8,129.36Mg, and that from grassland to forest land has caused a

increase of 12,304.94Mg; The vegetation carbon storage had decreased by 683,125.18Mg during 1990-2005, and the transferring from forest land to cropland has caused a decrease of 285,034Mg, that from forest land to grassland has caused a decrease of 417,617.73Mg, that from cropland to grassland has caused a decrease of 40,938.65Mg, while that from cropland and grassland to forest land has caused a respective increase of 52,856.61Mg and 7,608.59Mg. (3) The results of vegetation carbon storage change which calculated by the IPCC method had some errors in number value to

other domestic research results, so the paper suggests the government of China should compile the greenhouse gas inventories which accord with it’s own situation.
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ABSTRACT

Remote Sensing Center of Sichuan Province (RSCSP) received an urgent task soon after the world-shocked earthquake occurred on 12th. May. 2008 (so called “5.12”earthquake), meanwhile the emergency working group of RS interpretation was founded by RSCSP and CDUT(Chengdu University of Technology). The main objective of this emergent RS interpretation group is to quickly provide the information of the earthquake disaster and the secondary geologic hazard situation. The first-hand information is immediately and accurately worked out and submitted to the site rescues, which is also very important and significant for making the further decisions of rescue actions and disaster relieves. The data also have scientific value for particular ground surveying of geologic hazards, and for regional security assessment to post-quake rebuilding. The Multi-source RS Data, which includes the data of Quick Bird, World View-1, Spot, Aster, CBERS, Fuwei-2 and the aerial photographs, are available for the interpreting project. More than five hundred interpretations of aerial

photographs (the counterpart area: about 9,000 km2) for the harder-hit regions were accomplished, and the interpretations of satellite images cover nine counties or cities in harder-hit areas (the counterpart area: about 20.800 km2). The RS interpretations play an important role in the rescue on site and disaster relief, and it reveals that RS application becomes dominant with the advantages of the extensive view, the abundant and real-time information, the quickness, the hi-efficiency and accuracy.

Keywords: “5.12” Wenchuan violent earthquake emergency RS interpretation Multi-source RS Data
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ABSTRACT

Vegetation indices are valuable in many fields of geosciences. Conventional, visible-near infrared, indices are often limited by the effects of atmosphere, background soil conditions, and saturation at high levels of vegetation. In this study, we will establish the theoretical basis for our new passive microwave vegetation indices (MVIs) based on data from the Advanced Microwave Scanning Radiometer (AMSR-E) on the Aqua satellite. Through the analysis of numerical simulations by surface emission model, the Advanced Integral Equation Model (AIEM), we found that bare soil surface emissivities at different frequencies can be characterized by a linear function with parameters that are dependent on the pair of frequencies used.

This makes it possible to minimize the surface emission signal and maximize the vegetation signal when using multifrequency radiometer measurements. Using a radiative transfer model (ω-τ model), a linear relationship between the brightness temperatures observed at two adjacent radiometer frequencies can be derived. The intercept and slope of this linear function depend only on vegetation properties and can be used as vegetation indices. These can be derived from the dual-frequency and dual-polarization satellite measurements under assumption that there is no significant impact of the polarization dependence on the vegetation signals. In order to demonstrate the usages of the new microwave vegetation indices, we compared them with the Normalized Difference of Vegetation Index (NDVI) derived using MODIS the optical sensor at continental and global scales. In this first investigation, the information content of these indices was evaluated by examining its response to seasonal vegetation phenology. The results indicate that the MVIs can provide significant new information since the microwave measurements are sensitive not only to the leafy part of vegetation properties but also to the woody part of vegetation properties. In combination with conventional optical sensor derived vegetation indices, they provide a complementary dataset for monitoring global vegetation and seasonal phenology from space.
 Research on the Method to Extract Road Network Based on One Dimensional Texture Information and A Spatial FCM Model 
Shaoguang Zhou*a 
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ABSTRACT 
Purpose: Many methods for extracting road networks from high-resolution satellite images rely heavily on segmentation of road surfaces. Misclassification between roads and other objects can cause the failure of such a method while being applied to images of complicated areas. To deal with the issues a new strategy for road extraction is proposed with the main attention being paid on road segmentation. 

Methods: Developing a segmentation scheme equals to select a useful set of features and to build a proper model. Since gray value in panchromatic images and digital number in MS images may vary obviously from one road to another, or even in different parts of the same road, one dimensional texture features along road direction are used in the new strategy to distinguish road from the background. 

At each pixel p, the scheme computes the variance of pixels within an elongated rectangular mask along a set of angles, then finds the minimum variance minp and the corresponding angle p. 

If point p is labeled as road, pis the approximate road direction at that pixel. Three one dimensional Gabor filters are designed to filter the image along the detected directions. The three filtering responses together with the minimum variance consist of the texture feature vector of segmentation. 

A modified version of Chuang’s spatial FCM model (Chuang, 2006) is applied to the texture feature space to produce a segmentation map. Comparing with the conventional FCM algorithm spatial FCM models classify images utilizing features not only of an individual pixel but of the pixels in its neighborhood. The neighborhood is usually a square window, but in the modified model, a five-pixel-long line segment along the detected direction is chosen to replace the square window, so that less misclassification may occur in near boundary areas. Further more, the primary segmented results are adjusted in the following way: a pixel is finally labeled as road class only if most of the pixels in its neighborhood are classified into road class. The line segment matching method (Shi, 2002) is used to smooth road bands, to remove irregular blocks in the binary segmented image and to provide more precision road direction for every road pixel. 

A set of road pixels that are connected to each other and have similar directions constitute a candidate road segment, and its direction is defined as the average value of directions at all interior points. Broken road segments are connected to form complete networks according to their directions and positions. 

Experimental results show that most roads can be successfully extracted by the new method even in complicated areas. 

Conclusions: Making use of one dimensional texture information and the improved spatial FCM model, better segmented results of road bands can be produced. On that basis, more satisfying road networks may be extracted by exploiting proper strategies for road bands refinement and connection of road segments.
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ABSTRACT 
3D data model is an indispensable component to any 3D GIS, and forms the basis of 3D spatial analysis and representation. And now, plenty of representative 3D data models are proposed. However, existing models just take the theoretic 3D formal representation and the topology between objects into account, and neglect the display result and the consumption of storage space. Based on the review of existing three-dimensional (3D) GIS data model, a 3D surface model is proposed for fast visualization in this paper, which is composed of node, segment and triangle. Secondly, data structure and formal representation of 3D surface model is developed to construct and store data of 3D model. In order to compare this 3D surface model with other 3D data model, the building models in an experimental area are reconstructed and stored by the 3D surface model. The result demonstrates that the newly proposed 3D surface model is superior to the existing data model in terms of data volume, moreover, it can acquire fast visualization speed. 

Keywords: 3D data model, vector data structure, raster data structure, surface model, visualization, 3D GIS
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ABSTRACT

The objective of this study was to evaluate “Overland”, the core technology of FarmStar service in France for retrieving biophysical parameters from satellite images, for estimating rice parameters in Northeast China, using agronomic data and corresponding QUICKBIRD (July 5th, 2007) and SPOT 5 (August 23rd, 2007) images. Preliminary analysis found a linear relationship between %N (leaf) and green LAI, indicating the possibility of integrating a localized agronomy model into Overland to predict %N. No significant relationship between estimated chlorophyll concentration and rice N

concentration was found . The main reason may be that the ground data were collected a week after the image data acquisition. More studies are being conducted in 2009 to further evaluate this technology for estimating rice biophysical parameters from satellite remote sensing images.

Keywords: Overland, satellite remote sensing, leaf area index, chlorophyll concentration, biomass, N concentration, rice
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ABSTRACT 
A study concerned with ADS40 self-calibration over Shanxi province, China will be performed in this paper. The ADS40 uses push broom geometry, which is completely different from classical photogrammetric camera concepts. It differs, in that the self-calibration accurately defines the direction of pixel sight lines with respect to a reference coordinate frame tied to the camera, and also gives an estimation of the orientation of the navigation system (Inertial Measurement Unit) that is tied to the camera (bore sighting). The self-calibration here mainly focuses on how to evaluate the distortion of each CCD cell on the focal plane, and the calibration that will be performed consequently if the situation can’t be satisfied. 

Keywords: ADS40, self-calibration, CCD, bundle adjustment, photogrammetry
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ABSTRACT

Karst area is one of the most fragile regions in the world. Southwest China has become one of the most outstanding areas of poverty and environmental degradation. It is necessary to monitor karst ecosystem condition and its ability to provide ecosystem services for human society. In this paper, we analyzed the spatial distribution of ecosystem service values (ESV) in Northwest Guangxi, China in 1985, 1990, 2000 and 2005, using Landsat TM images, through the techniques of remote sensing (RS) and geographic information system (GIS). Results showed that: t: Total ESV decreased firstly and

then increased, but the ESV of 2005 was less than that of 1985. ESV were 1096.52 million, 887.89 million, 1033.84 million and 1062.57 million Yuan in 1985, 1990, 2000 and 2005 respectively. The ecosystem services of nutrient cycling, organic production and gas regulation were high. The total ratio of them is 72.69%, 64.57%, 70.18% and 72.10% in 1985, 1990, 2000 and 2005. Woodland and shrub were the two largest contributor to total ESV. The total ratio of them is 71.22%, 70.10%, 73.66% and 67.03% in the four years. While ESV of residential and barren rock were low, and the total

ratio of them is only 0.90%, 0.63%, 0.77% and 1.14%. The distribution trend of ESV was that: high in west, and low in east. The ecosystem services in typical karst regions were increasing obviously, while those in non-karst regions were decreasing distinctly. Our study indicates that ecosystem conditions in karst areas had become better because of the application of policies regarding of rocky desertification control, such as ecological migration and returning farmland to forest. We propose that future land use and land cover (LULC) policy should pay more attention to the woodland and shrub, and that it is necessary to balance the relationship between the livelihood of local people and environmental

protection in order to maintain a healthy and stable ecosystem.

Keywords: Karst; Northwest Guangxi, China; ecosystem service values (ESV); land use and land cover (LULC); Spatio-temporal variations
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ABSTRACT 
The riparian zone, as the interlaced zone between the land and water, play an important role to social and environmental quality from the ecological, landscape and social prospect. Riparian ecosystems have critical impacts on controlling the non-point source pollution and maintaining the health of aquatic ecosystems, especially on nitrogen removal. The processes that affect nitrogen(N) removal in riparian ecological system mainly include soil nitrous gas emission, plant uptake and sediment retention, of which nitrous gas release by soil denitrification is one of the most important functions for riparian system. Therefore, it’s critical to build an N removal model including soil denitrification, nitrification and ammonium (NH3) volatilization to evaluate the riparian ecological functions and practice the riparian management. In this study, the Soil and Water Assessment Tool (SWAT) was extended with algorithms from a simple soil denitrification model and remote sensing data to enhance the model performance with regard to predicting soil nitrogen (N) removal in the Guanting reservoir riparian catchment. The N removal model is based on chemical and physical relationships that govern soil heat, moisture and nitrogen movement. Processes considered include denitrification, nitrification and ammonia (NH3) volatilization. SPOT-5 and Landsat5-TM satellite data were used to interpret the spatial land surface information and derive model parameters. Results of a laboratory-scale anaerobic incubation experiment were used to estimate the soil denitrification model parameters for the different soil types. In an in situ field-scale experiment conducted to calibrate and validate models, an indirect method was used to test simulated N removal load in the Guanting reservoir riparian catchment. Results showed that the process-based model performed well and produced sound simulation results for the riparian reservoir catchment, with the coefficient of determination (R2) between the simulated and observed values being 0.71. 

Keywords: soil nitrogen removal; remote sensing; SWAT model; riparian catchment
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ABSTRACT

Agriculture is a basic department of an economy, which depends much on natural resources such as cultivated land, water, and agroclimatological resources. Agriculture resources vary a lot in different regions. For example, the North China Plain abounds in arable land, but the water resources is inadequate, while Northeast China Plain is wettish, but in lack of heat .And this kind of regional variety has brought inconvenience of planning the production. Regionalization and evaluation of agricultural resources is an information-intensive task involving a good master of all relative resources

including social and economic conditions. This paper aims at building a Decision Support System of Agricultural Resources Management (DSSARM) based on GIS. The DSSARM comprises of basic spatial database, attribute database and a model base. The spatial database contains the

geographic information of China and its provinces and counties. The attribute database is a huge database containing a great number of natural resources information concerning land, water, climate, and production and agronomic information such as sown area, total output, total output value, per capita income and so on. The model base is the core constituent part of the DSSARM, and is the precondition of qualitative analysis and Quantitative evaluation. Models such as land suitability model, land production potential model and cereal production cereal production forecasting model, combined with agronomic, agroclimatological, and geographic knowledge are organized to support decision.

Traditional systems cannot process data concerning temporal distribution. So temporal GIS is also taken into account to simulate how the agricultural resource has changed and forecast its future.

This system is intended to serve for correlative decision-making sections, improving the reliability of their decision. The application of this system would allow for optimizing the management of agricultural resources regionally and nationally, thereby contributing to the readjustment of agricultural layout and the sustainable development of agriculture.

Keywords: agricultural resources; decision support system; temporal GIS
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ABSTRACT

The resource of remote sensing data is rich, their formats and resolution are very different, to enhance the image information and facilitate the applications of remote sensing, it is necessary to take some approach to fuse the data. Generally, the technique of Principal Components Transform fuses data by replacing the first principal components with the high resolution image after the principal component analysis of multi-spectrum image and then carry on the Principal Components Inverse Transformation directly to obtain the fusion image; The Wavelet Transformation chooses the appropriate high- frequency and low-frequency to carry on the inverse transformation after decomposing the

panchromatic image and multi-spectra image with some wavelet. In this paper, take the method of combining with Wavelet Transform and Principal Component Transform to fuse data, the first step is to get the principal component of the IKONOS s multi-spectral image of ChingBai Mountain Area by the way of Principal Component Transform, By the way of Wavelet Decomposition, it is easy to get the high-frequency and low-frequency of the principal component and by taking the method of Wavelet Reconstruction, it is useful to reconstruct the principal components with high-frequency of the panchromatic image of IKONOS and the low-frequency of Multi-spectral image; Then obtain the final fusion image by taking the method of Principal Component Inverse Transform; Combining with the way of visual interpretation and the rule of information entropy and spectral correlation coefficient, we get a good result, the amount of fusion image s information is 7.4875, and the correlation coefficient is 0.8619. Compared to a single method, the spectral information and resolution have been improved; the result shows that, the method of combining with Wavelet Transform and Principal Component Transform merge their own advantages and make up the disadvantages, the fusion image not

only improves the spatial resolution of the original image, but also retains the relatively high spectral resolution, it will be propitious to the further extraction and processing of the remote sensing data.

Keywords: Image Fusion; ChingBai Mountain; IKONOS;
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ABSTRACT

Cities are growing around active volcanoes. Campi Flegrei supervolcano (CF, Italy) is a nested structure formed during two main collapses associated with two caldera-forming eruptions at 39 ka and 15 ka. The last event occurred in AD 1538 (Monte Nuovo volcano). CF hosts 350,000 people and two main uplift phases were recorded in 1968–1972 and 1982–1984 with deformations of about 2 m. The town of Pozzuoli was partially evacuated during the last crisis. Subsequent minor deformations (subsidence and uplift), seismicity, and diffuse CO2 degassing concentrate in the central

part of the caldera. Here, we apply the Permanent Scatterers Synthetic Aperture Radar Interferometry (PS-InSAR) to investigate the ground deformations of CF by using data acquired from 1993 to 2007 from ascending and descending tracks by ERS-1 ,ERS-2 and RADARSAT satellites. Deformation maps identify a subsidence interrupted by micro-uplift episodes. These maps are combined with digitized topographic, geological (faults and landslides), seismic, and urbanization data. The merged information allow us to identify the areas involved in the deformation and the volcanotectonic

structures activated during the uplift and subsidence episodes. We propose a structural-volcanological model for the unrest episodes. Data indicate that uplift episodes, which are associated to seismicity, are followed by subsidence episodes accommodated by pre-existing faults. The urbanized areas subjected to the higher deformations and shaking are also identified and mapped. A multi-hazard zonation including landslides is also provided. The approach used here may be utilized to (a) recognize the tectonic and/or volcanic structures activated during ground deformations, (b) to investigate structural models, (c) to evaluate and map multi-risk zonations, and (c) monitor other volcanic areas or nonvolcanic zones subjected to gravity instability or tectonics.

Keywords: PS-InSAR, deformation, volcanology, tectonics, seismicity, risk zonation
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ABSTRACT

Considering large, complex and multi-dimensional marine data, the general representation and analysis methods based on 2D GIS can not meet the requirements of Marine Research. For multi-dimensional marine sampling data of sea water properties (ARGO sampling data, ship measured data, etc.), three dimensional interpolation and visual analysis methods can be used to reveal the distribution of sea water properties (such as temperature and salinity), and it is an effective way

to detect regional anomaly of marine phenomenon and to integrate expert knowledge. In order to handle three dimensional sampling data of sea water properties, this paper developed a three dimensional volume visual analysis GIS component with OpenGL and C++. Aim at varieties of marine data, different visual analysis methods are designed and presented, including two-dimensional, three-dimensional, three dimensional volume visualization, three dimensional slicing and cutting analysis and three-dimensional contour surface analysis, intending to aid marine scholars’ research.

We conduct an example test in this paper, and ship measured data about temperature and salinity from 1958 to 1959 of a Chinese ocean is used in the test. The test results show that the approach proposed and component developed in this paper can be effectively used for visual analysis in marine research and aid marine scholars for ocean study.

Keywords: Marine feature field, 3DGIS, three-dimensional visualization, slicing and cutting analysis, Isosurface
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ABSTRACT

Studies on rotation invariant texture in remote sensing image proceeding are relatively rare. Local Binary Pattern (LBP) is a relatively new rotation invariant texture measure which is theoretically simply but powerful. The existed LBP operator only measures the spatial variability of gray-level values within the single-band image. When used in remote sensing multispectral image processing, the multivariate version of LBP operator should be considered in order to characterize the multivariate spatial autocorrelation among those bands. In this paper, a multivariate rotation invariant

LBP operator was proposed to calculate multivariate texture for multispectral remote sensing image. The derived multivariate texture image was combined with the spectral data in image classification to evaluate the performance of the proposed texture measure. The result was compared to classifications using spectral data alone and plus single-band LBP texture images. Experiments demonstrate that compared to spectral classification, the classification overall accuracy can be significantly improved when the proposed multivariate texture is included. The results also show that the multivariate

rotation invariant texture results show high overall accuracy, which is comparable with the best result from the existed single-band LBP texture. Moreover, it avoids the band selection procedure which makes it more convenient to be used.

Keywords: Rotation Invariance, Multivariate texture, Local Binary Pattern
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ABSTRACT

As a supplement to 3D vector model and 3D voxel model, this paper proposes a new data model ---- volume function model, with partitioned fitted volume functions to express ununiformity inside of solid feature in 3DGIS. Firstly, the paper gives the necessity and possibility of expression ununiformity inside of solid feature in 3D GIS. Secondly, the paper propose a concept of volume function model, i.e. from 3D discrete sampling points data ( values of the interestproperty ), fitting volume function to express the ununiformity interest-property field inside of 3D solid features. Thirdly,

the paper gives a theory frame of the volume function model. It includes 3 rules about the volume function data model: 1)the space should be sub-divided into many sub-volume to fitting volume function for every sub-volume, 2) volume functions and their derivative function should continuous on the interface between sub-volume inside of one layer rock, and 3) discontinuous on the interface between different layer. Fourthly, the paper gives some primary research work about one volume function fitting method based on tetrahedron volume coordinate. The paper sums up eight characteristics about the tetrahedron volume coordinate. A method of fitting on Bernstein spline-base is advised. A compare of Volume function model with vector model and voxel-base model is given in the paper.

Keywords: Volume function data model, Tetrahedron volume coordinate, Mine and geology, T3DGIS
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ABSTRACT 
The key point of TGIS is to design an appropriate data model that can illustrate and describe changes of features. In the view of the characteristics of cadastral spatio-temporal database that is of frequent changes, large amount and abundant source. This paper presents a dynamic cadastral event-cascaded spatio-temporal data model process-based. 

First, inspect the changes of cadastre features. Point out the deficiencies of the spatio-temporal data model based on event or sequence of events. It's difficult to describe the relations of spatio-temporal objects and causal relationships of events with these models. Furthermore, it is inefficient to realize the query and redivivus of the history information based on the model of base state with amendments though the modal can store change data with low redundancy. 

Analyzing the parcel change characters of the object-oriented TGIS, a Process-Based Spatio-Temporal Data Model (PBSTDM) is proposed here. The model can retain the evolution characteristics of spatio-temporal objects and reflect the cause and effect events involved in the process. An organization frame work of PBSTDM is proposed here. It provides a method for designing and building spatio-temporal database based on dynamic multilevel base state with amendments. 

Finally, a software package of cadastre change management system - ReGIS based on above model and methods are presented. The application proclaims that PBSTDM can facilitate the data access, advance the efficiency of spatio-temporal data processing, store and manage spatio-temporal data with low redundancy and trace history information efficiently. 

Keywords: spatio-temporal data model; event; spatio-temporal process; cadastre
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ABSTRACT 
A catastrophic earthquake struck the Sichuan Province in southwest China on May 12, 2008. The ecological environment of the disaster –stricken region (about 220 thousand km2) now has become very fragile, but that area plays an important role in the ecological security of Middle and Lower Reaches of Yangtze River. In this study, we develop a method for quick assessment of soil erosion in the quake-hit area by integrating expert knowledge and spatial information on erosion intensity influencing factors, and analysis the changes of soil erosion intensity from pre-quake to post-quake. Firstly, we construct a classification standard for soil erosion situation of these region according to the related expert knowledge, where the soil erosion intensity was influenced by erosion factors and the formula can be expressed as follow: E=f（L，S，C，SP）, where E is the soil erosion intensity (which is classified into six levels: non-erosion, light, moderate, strong, severe and very severe); L is the land-use type; S is the ground slope; C is the vegetation coverage and SP is special erosion types including landslide, rock fall mass, mud-rock flow and broken buildings caused by the earthquake. The soil erosion intensity influencing factors are extracted by integrating RS and GIS techniques. The land-use map is extracted from CEBERS images using a man-computer interactive interpretation method; the vegetation coverage and special erosion types are extracted from multi-spectrum bands of Beijing-1 Micro-satellite before and after the earthquake, a Digital Elevation Model (DEM) on a scale of 1: 50000 is used to compute slope gradient. Then the classification standard and spatial information are coupled and used to estimate the erosion intensity. The results showed that: 1) the coupling model of knowledge and spatial information can make a quick assessment of soil erosion effectively, and enjoys a great advantage in regional soil erosion monitoring and assessment; 2) the earthquake has deteriorated the soil erosion widely. Compared to the publicized result of remote sensing investigation of soil erosion in 2000, the area of soil erosion after the earthquake has increased by 19.5 thousand km2, or approximately 22.2% of the soil erosion area before the earthquake; 3) the area of soil erosion intensities had increased except the slight degree. The percentage of light, moderate, strong, severe and very severe in the total erosion area is 31.0%, 40.4%, 17.2%, 6.1%, 5.3% respectively. These results are anticipated to be helpful for decision making and policy planning for recovery and restruction in the disaster region. It also provides a quick methodology for quantifying soil erosion distributions at a regional scale.
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ABSTRACT

1. Purpose

Historical relic records a specific political, economic and cultural development of the process of a country and nation, they are not eternal life, but also non-renewable, and how to make long-term preservation of human treasure has become a global issue. Human must pay more attention to the scientific protection and development of existing heritage, and also fully exploit and reflect their cultural connotations. In this paper, three-dimensional scanning technology combined with the

traditional measurement method was applied into the fast, high-precision three-dimensional modeling and reverse engineering of large-scale cultural landscape, making the digital cultural heritage to the permanent preservation and doing good for the state monitoring and analysis, non-contact repair, the virtual display of the cultural heritage, so as to further establish a digital museum. 2．Research Program and Methods GPS technology was used to obtain accurate three-dimensional coordinates of high-level control points; high-precision total stations were employed for the establishment of local control network; while the three-dimensional laser scanner scanned the cultural landscape and access to laser point cloud data. The post-processing software undertook the processing of point cloud de-noising, the establishment of precise three-dimensional model and line model, and the data output for other software. The three-dimensional modeling process is shown as follows: 1) Data acquisition The local control by use of high-precision GPS and total station combined three-dimensional model with the WGS-84 or local coordinate systems. Data acquisition processes were carried out by stations connected by common targets. Cyclone was connected to Leica scanstation2 and used to control it.

2) Point cloud registerAll the original point cloud data collected by stations can be de-noised by the Cyclone, and the software provides thecomplete set of tools for aligning point clouds captured from different scanning positions, quickly and accurately.3) Data extraction and analysis
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ABSTRACT

Wetlands are natural reservoirs and natural species libraries, are important parts of natural resources and ecological environment. Angulinao Lake wetland is located in Hebei plateau region in the upper reaches of Beijing and Tianjin, only 180km straight-line distance from the capital. It is very important component in the capital ecosphere. Angulinao Lake’s water area is up to 6667 hm2 at most, and the lake Prairie area is 15333 hm2.There are lakes, rivers, marshes and other types of wetlands. The Angulinao Lake wetland are typical wetlands in Hebei province. In recent years, as a result of climate drought, over-cultivation, over-exploitation of groundwater and other reasons, the vegetation in this region is severely damaged; soil desertification and salinization are serious;the rapid rate of wetland degradation and valuable wetland resources are in danger of disappearing, which have seriously affected the regional ecological security environment. Since remote sensing has much advantage in obtaining information of the land surface，it has been more and more often

used in the land monitoring. In this paper, there are three frames of remote sensing data including one ETM data in 2001，one CBERS data in 2004 and one AVNIR data in 2007 of the study area.Using the method of decision tree,wetlands, water, vegetation, bare land, light salinity and heavy salinization are successfully separated from the surface features and redundant information.By calculating the area of the five classis, we found wetlands in Angulinao Lake have disappeared in recent years, and the vegetation cover have been in rapid declination,while the area and degree of the bare land and salinizition soil have gradually increased.There is a serious problem of soil degradation in

Angulinao Lake , which is coincident with the local situation.The reasons of soil salinization in this area have been analyzed..In Angulinao Lake area, the accumulation of soil salinization are caused by the following three factors.Arid climate is the major factor of the wetlands degradation and soil salinization in Angulinao Lake.This area belong to the semi-arid continental monsoon climate with the average temperature 2.8 ° C over the years, the multi-year average precipitation 401.6mm/yr and the evaporation is 1844.8mm/yr, evaporation is much larger than precipitation.Hydrologic geology provide conditions for the occurrence of soil salinity, with the gradual evaporation of water and gradually

concentration of salt solution, salts are separated and precipitated in different parts of the terrain. Human factors exacerbated the wetlands degradation, the construction of a large number of reservoirs, the excessive use of groundwater and the unreasonable land use mainly contribute to the increase of the wetlands degradation and soil salinization.
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ABSTRACT

Wetlands play a key role in regional and global environments and are critically linked to many major issues such as climate change, water quality, the hydrological and carbon cycles, and wildlife habitat and biodiversity. Mapping wetlands and monitoring their change are a long-term task. Remote Sensing characters with macrocosm, dynamics, quantity, and comparability will largely favor wetland research, especially radar remote sensing , which is not limited by climate conditions, has been proved an effective tool in wetland monitoring. In this paper, the unique polarimetric data of RADARSAT-2 is investigated for wetland classification. The target decomposition is used for optimum characterization

of wetland target scattering. In this study, it is shown that the polarimetric information provided by RADARSAT-2 permits discriminating eight classes of land surface, and leads to an effective unsupervised and supervised Wishart classification of Poyang Lake wetland. Hence, the combination of RADARSAT-2’s polarimetric and all-weather capabilities should provide unique information for operational mapping and monitoring of wetlands.
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