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4.1 EBREATIL 3T K E A S SCHAT

1. Rainfall-Induced Landslide Stability Analysis in Response to Transient Pore
Pressure—— A case study of natural terrain landslide in Hong Kong

Lan HX, Zhou CH, Lee CF, Wang SJ, Wu FQ
Transient pore pressure in response to short intense rainfall process plays an important role in

shallow landslide occurrence. Using GIS technology, we carry out the rainfall-induced landslide
stability analysis in response to transient pore pressure by means of transient and unsaturated rainfall
infiltration modeling. A case study is performed on the shallow landslide stability analysis in Hong
Kong. Detailed analysis and discussion, reached some useful conclusions on the tempo-spatial
behavior and characteristics of slope stability response and pore pressure response to typical rainfall
process. Comparison analysis is performed on some important issues including landslide stability
response in different types of slopes with different hydraulic properties, antecedent rainfall and
landslide stability, and the nature of pore pressure response time. These studies might give us an
important insight into landslide tringgering mechanism and the hydrological process in response to
rainfall, and provide systematic information and evidences for effective risk assessment and warning
system establishment.
Author Keywords: rainfall-induced landslide; transient pore pressure; landslide stability in response
to rainfall; GIS
Key words Plus: SLOPE STABILITY; MODEL; STEEP; GIS

Science In China Series E-Engineering & Materials Science 46: 52~68 Suppl. S, DEC 2003(SCI)

2~ Landslide Hazard Spatial Analysis and Prediction Using GIS in the Xiaojiang
Watershed, Yunnan, China

H.X. Lan, C.H. Zhou, L.J. Wang, H.Y. Zhang, R.H. Li
The Xiaojiang watershed in Southwest China has high landslide hazard and has been given the title
of “‘the Museum of Geohazards in China’’. However, the available information on landslides in the
Xiaojiang watershed is still limited. We constructed the essential spatial database of landslides using
the GIS techniques. The quantitative relationships between landslides and factors affecting
landslides are established by the Certainty Factor model (CF). The affecting factors such as lithology,
structure, slope angle, slope aspect, elevation and off-fault distance are recognized. By applying CF
value integration and landslide zonation, the most significant affecting factors are selected. The
widespread landslide activities in the Xiaojiang watershed are caused and triggered by heavy rain. A
promising approach to modeling the spatial distribution of rainfalltriggered landslide is combining
the mechanistic infinite slope stability model with a hydrological model. A model modified from
Stability INdex Mapping (SINMAP) is used to prepare the landslide susceptibility maps for different
rainfall conditions. Information on these maps could be useful for explaining the known existing
landslide, making emergency decisions and relieving the efforts on the avoidance and mitigation of
future landslide hazards.
Keywords: The Xiaojang watershed (China); landslide; landslide hazard; spatial analysis; GIS
Engineering Geology ,2004,76: 109~12(SCI)
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3. Fast Segmentation of High-resolution Satellite Images Using Watershed
Transform Combined with an Efficient Region Merging Approach

Chen Qiuxiao, Zhou Chenghu, Luo Jiancheng, Ming Dongping

High-resolution satellite images like Quickbird images have been applied into many fields.
However, researches on segmenting such kind of images are rather insufficient partly due to the
complexity and large size of such images. In this study, a fast and accurate segmentation approach
was proposed. First, a homogeneity gradient image was produced. Then, an efficient watershed
transform was employed to gain the initial segments. Finally, an improved region merging approach
was proposed to merge the initial segments by taking a strategy to minimize the overall
heterogeneity increased within segments at each merging step, and the final segments were
obtained. Compared with the segmentation approach of a commercial software eCognition, the
proposed one was a bit faster and a bit more accurate when applied to the Quickbird images.

Key words: Segmentation; watershed transform; homogeneity gradient; region
merging; high-resolution satellite image; Quickbird

Lecture Notes in Computer Science, 2004, 3322: 614~623 (SCI)

4. An Optimum Vehicular Path Solution With Multi-Heuristics

Feng Lu, Yanning Guan

Heuristics have been widely used in artificial intelligence related fields including path finding.
In this paper, the author argue that different heuristics can be integrated to solve the path finding
problems and set forward a solution integrating greedy heuristic, directional heuristic and
hierarchical heuristic. In greedy heuristic, an improved Dijkstra’s algorithm based on quad heap is
set forward. Then an MBR for ellipse is presented to limit the searching extent. Thirdly, hierarchical
spatial reasoning is used to build another heuristic considering the hierarchical structure of road
network, which makes the optimum path selection completed in higher hierarchies as much as
possible. A case study is carried out with a real road network to verify the efficiency and validation
of the solution integrating the above algorithms.

Lecture Notes in Computer Science, 2004, 3039:964~971 (SCI)

5. An Extended Locking Method For Geographical Database With Spatial Rules

Changxiu Cheng, Paiwei Shen, Mingbo Zhang, Feng Lu
Locking and unlocking operations are crucial to keep data consistency for concurrency control.
Compared with traditional pessimistic locking method, the neutral concurrency control scheme can
highly improve the concurrency of spatial database management systems. However, in consideration
of spatial rules, dead locks brought about by waiting mutually for releasing required resources may

frequently arise. To avoid such dead locks, referring to the theories of session management in
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operation system, we set forward an extended locking method for geographical database with spatial
rules to implement the collaboration and competition between concurrent locking and unlocking
transactions. The method avoids the expenditure of detecting dead locks and rolling back, and the
system becomes more efficient. In addition, the queue mechanism within the extended locking
method keeps the system in good order. The test shows that the extended locking technique makes
the spatial database management system more ordered and efficient in a multi-users environment

only with some time consumption of managing logical codes.
Lecture Notes in Computer Science, 3039:972~980 (SCI)

6. A Data-Mining Approach to Determine The Spatio-Temporal Relationship
Between Environmental Factors and Fish Distribution

Fenzhen Su, Chenghu Zhou, Vincent Lyne, Yunyan Du, Wenzhong Shi

The interaction between environmental factors and the spatiotemporal dynamics of living
organism is an important aspect in ecology. We describe here a data-mining approach—the
spatiotemporal assignment mining model (STAMM)—to extract the spatiotemporal pattern, or
assignment of environmental factors, which control the distribution of a living organism. In
STAMM, the spatiotemporal assignment of environmental factors is expressed via neighbourhood
rules which will reflect the fuzzy or uncertain prior knowledge about the relationship. The values of
cells or points in the neighbourhood and the relationships are used to construct a decision table.
Indices expressing the probabilities of the ecological association rules are recursively processed in
order to determine the spatiotemporal assignment. These rules are objective assessments of our prior
knowledge and they refine our knowledge and understanding of the ecosystem. As a case study, we
used this model to study the temperature pattern which controls the assembling of fish in the Dasha
area of the Yellow Sea in China.

Keywords: Geographical Information System(GIS); Spatiotemporal assignment; Ecological

association rule; Fish assembling; Fish distribution
Ecological Modelling, 2004, 174. 421~431 (SCI)

7~ Integrated Spatial Sampling Modeling of Geospatial Data

LI Lianfa, WANG Jinfeng

Spatial sampling is a necessary and important method for extracting geospatial data and its
methodology directly affects the geo-analysis results. Counter to the deficiency of separate models
of spatial sampling, this article analyzes three crucial elements of spatial sampling (frame,
correlation and decision diagram) and induces its general integrated model. The program of Spatial
Sampling Integration (SSI) has been developed with Component Object Model (COM) to realize the
general integrated model. In two practical applications, i.e. design of the monitoring network of
natural disasters and sampling survey of the areas of non-cultivated land, SSI has produced accurate

results at less cost, better realizing the cost-effective goal of sampling toward the geo-objects with

4



spatial correlation. The two cases exemplify expanded application and convenient implementation of
the general integrated model with inset components in an integrated environment, which can also be
extended to other modeling of spatial analysis.

Key Words: Spatial sampling, general integration modeling, component object, practical

applications
Science in China — Series D, 2004, 47 (3): 201~208(SClI)

8. Construction and Implementation of Multisource Spatial Data Management
System of China’s Coastal Zone and Offshore

Du Yunyan, Wang Jinggui, Wang Zuoyong,Yang Xiaomei

To meet the increasing demand of national spatial database infrastructure construction and
application, a concept model of China’s coastal zone scientific data platform is established based on
the information feature analysis of a compound dataset, consisting of remote sensingdata and
conventional data. Based on this concept model, the detailed logical database structure and the
storage strategy of remote sensingdata and their metadata using ArcSDE are designed. The
complicated technology of multisources data combination in this research is crucial to the future
coastal zone and offshore database construction and practical running, which will provide intelligent
information analysis and technological service for coastal zone and offshore investigation, research,
development and management.
Key words: China’s coastal zone multisources data, concept models, information system,

technological platform

Acta Oceanologica Sinca, 2004 , 23 (1 ) :97~108(SCI)

9. Geospatial-temporal Analysis of Land-Use Changes in The Yellow River Delta
During the Last 40 Years

YE Qinghua, LIU Gaohuan, TIAN Guoliang, CHEN Shenliang,
HUANG Chong, CHEN Shupeng, LIU Qingshen, CHANG Jun, SHI Yanan
Comprehensive study on land-use change of spatial pattern and temporal process is the key
component in land use/land cover changes (LUCC) study nowadays. According to the theories and
methods of Geo-information Tupu (Carto-methodology in Geo-information, CMGI) for geospatial
and temporal analysis and integration models of spatial pattern and temporal processes in GIS, the
paper puts forward Tupu methodology of land-use change and names the basic synthetic unit of
spatial-temporal information Tupu unit. Tupu unit is the synthetic unit for geospatial-temporal
analysis, which is synthesized by “space attribute process” features and composed of relatively

homogeneous geographic unit and temporal unit. Based on the spatial features of 4 stages of
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land-use change in 1956, 1984, 1991 and 1996, a series of Tupu on land-use change in the Yellow
River Delta (YRD) are created and studies in the paper, which includes 3 temporal units of
spatial-temporal Tupu, process Tupu of land-use changes during the last 40 years, and
reconstructions of a series of “arisen” Tupu, “arisen” process Tupu and pattern Tupu on land-use
changes in the last 40 years by remapping tables of a reclassifying system. There are 3 methods of
Tupu analysis on land-use change that are used to disclose change processes of land-use spatial
conversion in YRD, such as spatial query and statistics, order of Tupu units by area and land-use
conversion matrixes. In order to reveal the spatial pattern of land-use change processes, we analyze
spatial-temporal changes of each Tupu above in various temporal units and spatial difference of
pattern Tupu in the last 40 years by dynamic Tupu units. Tupu analysis on regional land-use is a
promising trial on the comprehensive research of “spatial pattern of dynamic process” and “temporal
processof spatial pattern” in LUCC research. The geo-information Tupu methodology would be a
powerful and efficient tool on integrated studies of spatial pattern and temporal process in
geoscience.
Key words: geo-information Tupu; spatial-temporal analysis; the yellow River Delta; land-use
changes; Tupu unit
Science in China Ser.D  Earth Sciences 2004, 47(11):1008~1024(SCl)

10, Surface modelling of human population distribution in China
Tian Xiang Yue, Ying An Wang, Ji Yuan Liu, Shu Peng Chen, Dong Sheng Qiu,
Xiang Zheng Deng, Ming Liang Liu, Yong Zhong Tian, Bian Ping Su

On the basis of introducing major data layers corresponding to net primary productivity (NPP),
elevation, city distribution and transport infrastructure distribution of China, surface modelling of
population distribution (SMPD) is conducted by means of grid generation method. A search radius
of 200 km is defined in the process of generating each grid cell. SMPD not only pays attention to the
situation of relative elements at the site of generating grid cell itself but also calculates contributions
of other grid cells by searching the surrounding environment of the generating grid cell. Human
population distribution trend since 1930 in China is analysed. The results show that human
population distribution in China has a slanting trend from the eastern region to the western and
middle regions of China during the period from 1930 to 2000. Two scenarios in 2015 are developed
under two kinds of assumptions. Both scenarios show that the trends of population floating from the
western and middle regions to the eastern region of China are very outstanding with urbanization

and transport development.
Ecological Modelling, 2004, 181 (4): 461~478(SCl)

11, Numerical Simulation of Population Distribution in China

T.X.Yue, Y.A.Wang, S.P.Chen, J. Y.Liu, D.S.Qiu,
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X.Z.Deng, M.L.Liu, Y.Z. Tian

A model for simulating population distribution (MSPD) of China is developed based on the
grid generation method and the Control of MapObjects of geographical information system.
Elevation, net primary productivity, land use and land cover, city sizes and their spatial distribution,
and spatial distribution of transport infrastructures are taken into full account in the MSPD. The
result from the MSPD shows that in 2000, 90.8% of the total population of China distributed on the
southeastern side of the Heihe-Tengchong line. The ratio of population on the northwestern side to
total population of China has been increasing since 1935. The yearly growth rate was 0.8% from
1935 to 1990 and 6.1% from 1990 to 2000. One important advantage of the MSPD is that when
scenarios of land cover, spatial distributions of transport infrastructures and cities are available,
scenarios of spatial population distribution can be developed on the basis of total population
forecast.
Key Words: population distribution; numerical simulation; grid generation; geographical
information system

An International Journal on Ecological Modelling and Systems Ecology(SCI)

12. An Artificial Neural Network Model For Estimating Crop Yields Using Remote
Sensed Information

Dong Jiang , X. Yang, N. Clinton and N. Wang
Crop yield forecasting is a very important task for researchers in remote sensing. Problems exist
with traditional statistical modelling (especially regression models) of nonlinear functions with
multiple factors in the cropland ecosystem. This paper describes the successful application of an
artificial neural network in developing a model for crop yield forecasting using back-propagation
algorithms. The model has been adapted and calibrated using on the ground survey and statistical

data, and it has proven to be stable and highly accurate.
International Journal of Remote Sensing. 2004, 25(9) : 1723~1732(SCl)

13. A patch connectivity index and its change in relation to new wetland at the
Yellow River Delta

T.X. Yue,B. Xu,J. Y. Liu
In this paper, we introduce a patch connectivity index and analyse its changes in relation to
ecotope diversity and human impact intensity. Land-use maps of the newly born wetland at the
Yellow River Delta of 1984, 1991 and 1996 were produced by applying an unsupervised and a
supervised classification algorithm to the corresponding three scenes of Landsat Thematic Mapper
(TM) images. A model for calculating the patch connectivity index was proposed and applied to the

classified images. Our results show that patch connectivity has a negative relationship with ecotope
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diversity and human impact intensity. This indicates that an important measure for conserving the
benign succession of the newly born wetland is to prevent it from disturbance of industrial activities

in order to maintain ecotope diversity and natural patch connectivity.
International Journal of Remote Sensing, 2004, 25(21): 4617 ~ 4628(SClI)

14, The Algorithm of Decomposing Overlaid 2D Poisson Processes and Its
Application to the extracting on Clustering Pattern of Spatial Anomalies

Pei Tao, Zhou Chenghu, Yang Ming, Luo Jiancheng et al

Aiming at the complexity of seismic gestation mechanism and spatial distribution, we
hypothesize that the seismic data are composed of background earthquakes and anomaly earthquakes
in a certain temporal-spatial scope. Also the background earthquakes and anomaly earthquakes both
satisfy the 2-D Poisson process of different parameters respectively. In the paper, the concept of N-th
order distance is introduced in order to transform 2-D superimposed Poisson process into 1-D
mixture density function. On the basis of choosing the distance, mixture density function is
decomposed to recognize the anomaly earthquakes through genetic algorithm. Combined with the
temporal scanning of C value, the algorithm is applied to the recognition on spatial pattern of
foreshock anomalies by examples of Songpan and Longling sequences in the southwest of China.

Key words: mixture Poisson process; clustering earthquakes; Songpan; Longling
Acta Seismologica Sinica. 2004, 17 (1): 54~63

15. The Edge Effect Correction in S-A Method for Geochemical Anomaly
Separation

Yong Ge, Qiuming Cheng, Shenyuan Zhang

Nomaly separation using geochemical data often involves operations in the frequency domain,
such as filtering and reducing noise/signal ratio that are commonly conducted in frequency domain.
Unfortunately, the abrupt edge truncation of an image along the edges and holes (with missing data)
often cause distortion of frequency distribution in the frequency domain. These artifacts due to edge
effects may affect the results of information extraction. The traditional solutions to reduce the edge
effects are to smooth the boundary of the image prior applying Fourier transform. Zero-padding is
one of the most commonly used smoothing method. Moreover, due to the complexity of geoscience
image such as irregular shape and holes with missing data within an image, zero-padding does not
give satisfactory results. In this paper, decay functions were suggested to handle the edge effects for
information extraction from geoscience images. As an application, the method has been used in a
newly developed multifractal method (S-A) for separating geochemical anomalies from background
patterns. A geochemical dataset chosen from a mineral district in Nova Scotia, Canada was used to
validating the method.
Keywords: Edge effect correction; fractal modeling; spatial information extraction; zero-padding,
decay Function
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16. Technical Foundation Research on High Resolution Remote Sensing System
of China’s Coastal Zone

Yang Xiaomei, Lan Rongqin, Du Yunyan, Chen Xiufa
China’s coastal zone is a region with a highly developed economy that contrasts clearly with
the slow paced regular investigation on its natural environment, which cannot keep pace with the
requirement of economic development and modern management. Laying a theoretical foundation
for the modern management of China’s costal zone is aimed at. This research focuses on the
following processing and analyzing technologies for coastal zone high-resolution remote sensing
data: organization and management of large amounts of high-resolution remote sensing data,
quick and precise spatial positioning system, algorithms for image fusion in feature level and
coastal zone feature extraction. They will form a technical foundation of the system. And, if
combined with other research results such as coastal zone remote sensing classification system
and its mapping subsystem, an advanced technical frame for remote sensing investigation of
costal zone resource will be constructed.
Acta Oceanologica Sinica 2004, 23 (1): 109~118(SCl)

17, Level Study on Fractal Characteristics of Tidal Creeksand Information of
Seashell Habitats in The Gaizhou Beach Based on High-Resolution Satellite
Images

CHEN Xiufa, YANG Xiaomei, LI Yunju et al.

The fractal characteristics of tidal creeks in the Gaizhou Beach are analyzed based on
high-resolution images fusion of Landsat TM and ERS-2, and then the graphic models and
characteristics of converse information tree of tidal creeks in the Gaizhou Beach are established. A
calculation model is established based on the above results, and at the same time, quantitative
calculation of the evolution characteristics and the diversity between the northern and the southern
parts of the Gaizhou Beach is carried out. By the supervised classification of these images,
distribution and areas of high tidal flats, middle tidal flats and low tidal flats in the Gaizhou Beach
are studied quantitatively, and image charactistics of seashell habitats in the Gaizhou Beach and the
correlation between mudflat distribution and seashell habitats are studied. At last, the engineering
problems in the Gaizhou Beach are discussed.

Acta Oceanologica Sinica, 2004, 23 (4. :663~672(SClI)

18, Urbanization and De-urbanization in Mountain Regions of China

Zhang Baiping, Mo Shenguo, et al
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Rapid economic development has induced urbanization in China. Urbanization and
de-urbanization strategies co-exist in most of China’s mountain regions. Urbanization typically
occurs in famous scenic spots and in the vicinity of macro engineering works, while de-urbanization
is implemented in large areas by the government to protect the natural environment.
Over-urbanization has considerable impacts on the aesthetic qualities of many mountain tourist
resorts and sometimes even destroys the natural state of landscapes and ecosystems. Administrative
gaps and omissions of the central government in managing the development of mountain parks and
world heritage sites are responsible for over-urbanization in mountains. The search by local
governments for short-term economic benefits is also a driving force of over-urbanization. The
present article recommends that regulations and laws be developed to effectively assess and monitor
the state of parks and world heritage sites in mountains. Institutions with sufficient authority must be
set up to legally supervise and protect the natural state of parks and heritage sites in mountains, for
the benefit of the Chinese people and the entire world.

Mountain Research and Development, 2004, 24(3): 206~209(SCI)

19. A Case-Based Reasoning Approach To Fuzzy Soil Mapping

X. Shi, A.X. Zhu, J. Burt, F. Qi, and D. Simonson
Spatial heterogeneity of soil categorical variables such as soil types, soil textural classes and
soil fertility classes is a typical feature of soils. Quantifying and assessing soil spatial heterogeneity
is necessary for land management and environmental research, especially for accurately accessing
the water and solute transport processes in watershed scales. This study describes a new approach,
using a triplex Markov chain (TMC) model for two-dimensional modeling of spatial distribution of
soil types (or classes). Three different parameter schemes are used to simulate a simplified
heterogeneous soil map: 1) use the TPMs estimated from a map to simulate the same area
represented by the map; 2) use the TPMs estimated from a large map to simulate only a part of that
map; 3) use the TPMs estimated from a map to simulate an area represented by another map.
Satisfactory results are obtained for all three schemes. We find that the distribution of soil types in
simulated realizations can effectively resemble the target soil map given adequate known data on
boundaries and cross-lines. This indicates that the TMC model is a practical method for modeling
spatial distributions of soil type (or class) and the TPMs (transition probability matrices) of soil
types in different directions can represent the spatial dependency relationship of soil types. The
model is highly efficient in terms of computer time and storage. The model provides a new approach
for assessing the uncertainty of soil type spatial distribution in areas without detailed survey data. It
also will be useful for accurate modeling of field water and solute transport process at regional scales
with consideration of soil spatial variability.
Soil Science Society of America Journal, 2004, 68: 885~894.(SCI)
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20. Two-Dimensional Markov Chain For Simulating Spatial Distribution Of Soil

Types

W. Li, J.E. Burt, A.X. Zhu, C. Zhang, and J. Feyen

This paper presents a case-based reasoning (CBR) approach to knowledge acquisition and
knowledge-based inference for soil mapping under fuzzy logic. CBR uses the knowledge
represented in specific cases to solve a new problem. The solution to the new problem is based on
the similarities between the new problem and the available cases. With the CBR method, soil
scientists can easily express their knowledge by providing locations (cases) indicating the
association between a certain soil type and a specific landscape or environmental configuration.
The CBR inference engine first computes the similarity between the environmental configuration at
a given location in the mapping area and the environmental configuration associated with each case,
then use this similarity value to approximate the similarity of the local soil to the soil type
represented by that case. A case study in Southwestern Wisconsin demonstrates that CBR can be
an efficient and effective way for soil scientists to express their tacit knowledge, and the result from
the CBR inference engine is more accurate than that from the traditional soil mapping process. We
conclude that cases can be used to represent knowledge on soil-environmental relationships and

case-based reasoning approach can be used to infer the spatial distribution of soils.

Soil Science Society of America Journal, 2004, 68:1479~1490(SCT)

21, Architecture Design of Grid GIS and Its Applications on Image Processing
Based on LAN

Zhanfeng Shen, Jiancheng Luo, Chenghu Zhou, etc

Computer technology and its relative subjects developed at very high speed in recent years, so
is geo-information science, including Geographic Information System (GIS), remote sensing (RS)
and global position system (GPS). But with the increase of data, many data cannot be used e.ciently
because of the tremendous amount of data and information and the di.culty of process and transfer
through network. So how to develop internet technology to solve these problems becomes a di.cult
problem for current computer experts and geo-science experts. Fortunately, grid computing provides
us the method to solve this problem e.ectively. Grid computing is a resources sharing model
presented by computer experts to solve current network resources imbalance problem. Basing on the
application of grid computing on geographical information system (GIS), this paper analyzes the

weakness and problems of traditional GIS, and then gives the method to solve these problems with

49



2004 £F B IR B AR 40 5K 0 SR AR A

the technology provided by grid computing and web services. After analyzing the characteristic of
grid computing this paper expatiates on current application status of grid computing on GIS and the
problems it faces, with the technology of middleware, this paper presents the architecture of grid
GIS and lists the techniques it needs. In conclusion, this paper concludes that the distributing
middleware architecture based on grid geographic markup language (GridGML) and web services
technique is a good solution to current problems, this architecture can also solve those problems such
as e.ective resources sharing through internet and advancing international application’s e.ciency, at
last we discuss its implementation process based on LAN.

Information Sciences, Volume 166, Issues 1~4, 29 October 2004, Pages 1~17(SCI)

22, Effects of Land-Use Pattern Change on Rainfall-Runoff and Runoff-Sediment
Relations: A Case Study in Zichang Watershed of The Loess Plateau of China

ZHAO Wenwu, FU Bojie, MENG Qinghua et al

The changes of land-use play a key effect on soil and water loss, especially in Loess Plateau of
China. In order to research the effect of land-use structure and pattern on rainfall-runoff and
runoff-sediment relations, a case study was carried out in Zichang watershed of the Loess Plateau. In
this study, the mass curves of land-use area ratio were used to express the spatial distribution of
land-use structure and pattern based on slope steepness and the distance to river. The relationships of
rainfall-runoff and runoff-sediment were identified by double mass curve, and the slope of trend
curve (STC) of the double mass curves was used to comparing the change of relationships in
different periods.

From 1986 to 1997, land-use pattern in Zichang watershed has under gone obvious
transformations. The ratio of grassland and woodland increased, and the ratio of farmland reduced.
Some farmland in steep slope or far away from the river changed into grassland.

The change of land-use pattern altered the rainfall-runoff and runoff-sediment relationships.
The STCs of annual rainfall-runoff mass curve and runoff-sediment mass curve in 1980s are less
than that in 1990s, which means more soil and water loss yielder in 1990s. As for the STCs of
monthly rainfall-runoff and runoff-sediment mass curves, the change trends of which are aggress
with annual STCs in general except STC of rainfall-runoff in September and STC of runoff-sediment
in June.

The reasons of higher STC of annual rainfall-runoff in 1990s may come from three aspects: the
low or median coverage of grassland, the high slope of grassland, and the increase of soil moisture
of land near the river caused by more uphill runoff. And the higher STC of annual runoff-sediment in
1990s is mainly result from more runoff erosion near the river from 1991 to 1997. As for the
monthly variations of STCs of rainfall-runoff and runoff-sediment, it is mainly caused by the
seasonal changes of vegetation and rainfall.

In order to reduce soil loss, not only farmland should be returned to forestry or grassland, but also
more attentions should be paid on land-use pattern. It’s necessary to build some grass or other

herbaceous filter strips along rivers, which can filter silt and reduce soil loss.
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trend curve; Loess Plateau
Journal of environmental science, 2004, 16(3):436~442(SClI)

23. Exploratory Spatial Data Analysis for the Identification of Risk Factors to
Birth Defects

Jilei Wu, Jinfeng Wang, Bin Meng, et al.

Background: Birth defects, which are the major cause of infant mortality and a leading cause of
disability, refer to "Any anomaly, functional or structural, that presents in infancy or later in life and
is caused by events preceding birth, whether inherited, or acquired (ICBDMS)". However, the risk
factors associated with heredity and/or environment are very difficult to filter out accurately. This
study selected an area with the highest ratio of neural-tube birth defect (NTBD) occurrences
worldwide to identify the scale of environmental risk factors for birth defects using exploratory
spatial data analysis methods.

Methods: By birth defect registers based on hospital records and investigation in villages, the
number of birth defects cases within a four-year period was acquired and classified by organ system.
The neural-tube birth defect ratio was calculated according to the number of births planned for each
village in the study area, as the family planning policy is strictly adhered to in China. The Bayesian
modeling method was used to estimate the ratio in order to remove the dependence of variance
caused by different populations in each village. A recently developed statistical spatial method for
detecting hotspots, Getis's, was used to detect the high-risk regions for neural-tube birth defects in
the study area.

Results: After the Bayesian modeling method was used to calculate the ratio of neural-tube
birth defects occurrences, Getis's statistics method was used in different distance scales. Two typical
clustering phenomena were present in the study area. One was related to socioeconomic activities,
and the other was related to soil type distributions.

Conclusion: The fact that there were two typical hotspot clustering phenomena provides
evidence that the risk for neural-tube birth defect exists on two different scales (a socioeconomic
scale at 6.84 km and a soil type scale at 22.8 km) for the area studied. Although our study has
limited spatial exploratory data for the analysis of the neural-tube birth defect occurrence ratio and
for finding clues to risk factors, this result provides effective clues for further physical, chemical and

even more molecular laboratory testing according to these two spatial scales.

BMC Public Health, 2004,23 (4):1~10(SCI)

24, Air Temperature Retrieval From Remote Sensing Data Based on
Thermodynamics

Yingjun Sun, Jinfeng Wang, Renhua Zhang, Yong Xue, Yanchen Bo

A new approach to retrieving air temperature from land surface temperature is presented. The
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new method is based on thermodynamics. Two important parameters, namely crop water stress
index and aerodynamic resistance, were used to build a quantitative relationship between the land
surface temperature and the ambient air temperature. The method was applied using MODIS satellite
data for a location situated in the North China Plain. Comparing the measurement values at
meteorological stations with air temperature, derived by the method for certain pixels, indicates that
derived values can be obtained within an accuracy of 3°C for more than 80% of data processed.
Sensitivity studies also suggest that inaccuracies associated with measurement error in the model
variables are also within the 3°C range.

Theoretical and Applied Climatology, 2004,79(4):221~233(SClI)

25. An elliptical basis function network for classification of remote sensing images

Jiancheng Luo, Yee Leung, Jiang Zheng, Jianghong Ma

An elliptical basis function (EBF) network is employed in this study for the classification of
remotely sensed images. Though similar in structure, the EBF network differs from the well-known
radial basis function (RBF) network by incorporating full covariance matrices and uses the
expectation-maximization (EM) algorithm to estimate the basis functions. Since remotely sensed
data often take on mixture-density distributions in the feature space, the network not only possesses
the advantage of the RBF mechanism but also utilizes the EM algorithm to compute the maximum
likelihood estimates of the mean vectors and covariance matrices of a Gaussian mixture distribution
in the training phase. Experimental results show that the EM-based EBF network is more effective in
training, and simpler in structure.
Index Terms: artificial neural networks, classification, elliptical basis functions, EM algorithm,

mixture densities, radial basis functions, remotely sensed image
Journal of Geographical Systems,2004, 6(3):219~236(SCl)

26 An Optimized Spatial-temporal-sectoral Allocation Model for Water Resources

Wang Jinfeng, Wu Jilei, Wang Zhiyong, Liu Changming, Yu Jingjie

The deficiency of water resources is limiting directly and severely the social-economic
development and ecological environment protection in many regions, and has been exacerbated by
rapid industrial growth and national and state agriculture production objectives. Recent national,
provincial and local water reform efforts are also focusing on economic efficiency in water
allocation. Mathematical modeling in advance is the requirement for scientific decision-making.
Water allocation may have different objectives and bases, but in market economy and on the
condition of national investment, we should mainly pursue the maximization of economic objectives,
except the basic water guarantee for living, ecology and assuring basic production water use. The
amount of allocated water is a multi-dimensional variable and can be optimized in many contexts
due to differences in the definition of industrial structure, the technical level of production among

different areas and the marginal revenues of water resources. Therefore, the problem of water
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allocation comes down to solving problems of spatial optimization. This paper presents an equating
marginal revenue theory for spatial allocation of water resources: when the marginal revenues of
water in all area have the same value, the economic benefit from water for all the intake areas
reaches its maximum. When the local available water resources and the marginal revenue of water
for all sub-areas are given, for different total water supply from outside, we may calculate the
optimized dynamic allocation scheme, the sequence of water allocation starting and the economic
benefit from the water allocation for different sub-areas, as well as the integrated maximum
economic benefit from water utilization. The example of the six southern districts in Hebei province

of China illustrates the feasibility of the theory and models.
GeoJournal, 2004, 59 (3): 227~236

27. CBR Spatial Similarity Analysis on Mesoscale Ocean Eddies With Remote
Sensing Data

Yunyan Du, Ce Li, Fenzhen Su, Tianyu Zhang & Xiaomei Yang
Ocean eddy Case-Based Reasoning (CBR) is developed and extended to the spatial-tempo
domain in this paper to extract ocean eddy spatial similarity information in a quantificational manner,
which can be very difficult to acquire using current routine eddy feature recognition and analysis
algorithms. Present work includes three basic steps. First, information about the eddy’s spatial
structure and attributes is obtained from the original remote sensing data. Then a library of historical
eddy cases is built using the cases’ expression models. Finally, a Radius Vector Serial Analysis
Model Based on Barycentre (RVSAMB) is provided to analyse the spatial similarity between the
historical cases for further forecasting and dynamic analysis. In this study, a new quantitative method
to analyse and extract ocean mesoscale eddy information using Case-based Reasoning was presented.
Firstly, a historical ocean eddy case library was constructed based on the specific expression model.
Then, the sketch of this method was discussed in detail, especially the similarity assessment
method—*"“Radius Vector Serial Analysis Model Based on Barycentre”. Finally, a mesoscale warm
eddy example in the Gulf Stream of the North Atlantic indicated that this is a feasible way to analyse
ocean eddies.
Key words: Mesoscale eddy, Case-Based Reasoning (CBR),  spatial similarity,
radius vector serial analysis Model Based on Barycentre (RVSAMB)
Indian Journal of Marine Sciences, 33(4), 2004

28. The Statistical Analysis About Migration Of Strong Earthquakes
——Taking The North China Region As An Example

Qin Chengzhi, Zhou Chenghu, Pei Tao, Li Quanlin
The migration of strong earthquake is an important research topic because the
migration phenomena reflect partly the seismic mechanism and involve the trend
prediction of seismic activity. The researches on migration of strong earthquakes have
mostly focused on finding the phenomena. And some attempts on getting regularity
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were comparatively subjective. This paper holds the point that there should be the
indexes of migration in earthquake dataset and the indexes should have statistical
meaning, if there is regularity about the migration of strong earthquakes. In this paper,
three derivative attributes on migration, i.e. migration direction, migration distance and
migration time, were statistically analyzed. Results in the North China region showed
that the migration of strong earthquakes has statistical meaning. There are dominant
migration direction (W by S-E by N), distances (<100km and 300~700km), and time
(<la and 3~4a). And the result also showed that the migration features with different
magnitude range or phase have a bit variance.

Key words: migration of strong earthquakes; statistical analysis; The North China

region
Earthquake Research in China, 2004, 18(2): 178~187

29. Digital Spectra and Analysis of Mountain Altitudinal Belts in The Tianshan
Mountains, China

Zhang Baiping, et al
This paper firstly reviews 6 classification systems for the spectra of mountain altitudinal belts in
China and considers that regional detailed study of altitudinal belts is the key for reaching
standardization and systemization of mountain altitudinal belts. Only this can further identify and
resolve problems with the study of altitudinal belts. The factors forming the spectra of altitudinal
belts are analyzed in the Tianshan Mountains of China, and a digital altitudinal belt system is
constructed, for the northern flank, southern flank, the heartland, and the Yili valley in the west. The
characteristics of every belt are revealed, with a summarization of the pattern of areal differentiation
of altitudinal belts.
Journal of Mountain Science, 2004, 1(1): 16~26

30. Remote Sensing Detection of Glacier Change in Tianshan Mountains for the
Past 40 Years

LI Baolin, ZHANG Yichi, ZHOU Chenghu

Remotely sensed data is paid special attention for glacier monitoring for the execrable
environment. This study seeks the efficient and practical methodology to detect glacier and perennial
change accurately by integrating multitemporal and multi-scale remotely sensed data from various
sources with a monitoring time frame of 40 years. Based on this, both margin fluctuation and area
were used to detect the accurate change of glacier change in study area using Landsat MSS, ETM,
SPOT HRV and topographic maps. More glaciers advanced from 1960s to 1970s, more glaciers
diminished from 1970s to 1980s and nearly all glaciers diminished from 1980s to 2000. In the past
40 years, the rapid change of glacier actually happed in the past 15 years. From 1963 to 2000, the
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area of glacier and eternal snow decreased from 6010.4 ha to 4795.4 ha, up to 20.2%, nearly 1/4. It’s
alarming that most of the decrease happed from 1986 to 2000. This was very consistent with global
warming since 1980s. This showed that global warming have taken very clear affection on glacier

and eternal conditions.
Journal of Geographical Sciences, 2004, 14, (3): 296~302

31, EMF AR SURELIS KXIEE R E = DM

s, X4, HHeiZEE, LI Kerang , TAO Bo
Combined with recent historical climate data and two periods of land use data sets from remote
sensing data, we test the net primary productivity (NPP) data sets in North China modelled by the
satellite data-driven Global Production Efficiency Model (GLO-PEM) for detecting the widespread
spatial and temporal characteristics of the impacts of climate and land use change on the regional
NPP.Our results show that over the past 20 years, the mean annual temperature in the study region
has remarkably increased by more than 0.064°C, but over the same period, there has been a 1.49 mm
decrease in annual precipitation and decrease in NPP by an annual rate of 6.9 TgC. The NPP changes
in the study region were greatly affected by the average temperature and precipitation by ten-day
periods as well as the seasonal temperature and precipitation in the study region. The correlation
between seasonal NPP and seasonal precipitation and temperature is highly consistent with land
cover spatially, and the correlation coefficient changes with the changes of vegetation types. The
analysis reveals that the related areas in land use change only take up 5.451f the whole studied
region, so the climate changes dominate the impacts on the NPP in the whole study region (9020f the
total).However, land use plays an absolute dominative role in areas with land cover changes,
accounting for 9717000472470f the total. From 1981 to 2000, the NPP in the whole study region
remarkably reduced due to obvious precipitation decrease and temperature rise. Between two periods
of land use (about 10 years),the changes in climate are predicted to promote a decrease in NPP by 78
(£0.6) TgC, and integrated impacts of climate changes and land use to promote a decrease in NPP by
87(+0.8) TgC
RegE: LRI, AR, XB@EIRAET ), NEREAE
Journal of Geographical Sciences, 2004, 14 (3): 349~358

32, Protecting The National Parks and The World Heritage Sites in China:
Challenge and Strategy

Zhang Baiping, Wu Hongzhi, et al
China is the largest mountain country of the world. Its vast territory, outstanding relief and
various climates, give rise to rich and colorful ecosystems and landscapes. In the last 20 years, many
areas have been listed as national parks, biosphere reserves, and even world heritage sites. Local
governments often make every effort to apply for admission of their natural resources as national
and even international parks or reserves, but they usually misuse and overuse these rare resources

after they get national or international reputation. The underlying reasons include: the aspiration of
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the local governments and the local people for economic development; the central government does
not directly manage the parks and reserves, whose development is virtually up to the local
government; the experts concerned have no authority of decision making; and there are still no laws
in operation to regulate conservation and development of these parks and reserves.

Journal of Geographical Sciences, 2004, 14 (supplement): 87~90

33. Research on the Intelligent Classification and Encoding of Geographic
Information based on the Ontology Technology

HE Jianbang et al.,

Information classification and encoding is the most important job for the information
standardization, until now we have no national standard for geographic information classification
and encoding which is obstacle for the information sharing and service. How to use the established
domain specifications of classification to form a national standard and solve the conflict and overlap
between them is a big problem. Using ontology, we can easily resolve the problems the former
classification scheme have and unite them together, realize the updating of the classification with the
knowledge changing, simplify the classification and encoding process, realize the reusing and
interoperating of the meta-entities, and in the end help to realize the information sharing and service

in the network.
Proceeding of ICAMT2004,2004.6 (El #Zf7 %)

34. Simulation of runoff and sediment flow in a catchment based on land-unit flow
networks

Gaohuan Liu, Qiangguo Cai, Huiyi Zhu & Zhenghong Tang

To cacluate soil erosion in a catchment based on land-units is a new and important method for
the estimation of the impact of soil and water conservation measures. In this research, the traditional
technology of a grid based flow network is improved according to the role of soil erosion, for the
loess plateau of China. A land-unit based runoff and sediment flow network model was developed to
simulate the flow process through a complicated geographical surface in small basins. The flow
network between land-units is calculated and three major parameters for the soil erosion model are
acquired: water and sediment flow order between land-units, the spatial distribution of the conflux
amount among land-units and the slope length of each land-unit. The soil erosion model is connected
with the land-unit flow network, and the parameters for each land-unit such as soil type, slope,
elevation, cultivation measures, landform position, slope length, etc., are automatically transferred
from the land-unit file to the soil erosion model. Whole basin simulation of soil erosion was carried

out; the results can be put back into a GIS for spatial analysis and display.
GIS and Remote sensing in hydrology, water resources and environment,
IAHS, Publ. 289, 2004, P101~106
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1. The Edge Effect Correction in S-A Method for Geochemical Anomaly
Separation in GIS Environments

Yong Ge, Qiuming Cheng, Shenyuan Zhang

Anomaly separation using geochemical data often involves operations in the frequency domain,
such as filtering and reducing noise/signal ratio that are commonly conducted in frequency domain.
Unfortunately, the abrupt edge truncation of an image along the edges and holes (with missing data)
often cause distortion of frequency distribution in the frequency domain. These artifacts due to edge
effects may affect the results of information extraction. The traditional solutions to reduce the edge
effects are to smooth the boundary of the image prior applying Fourier transform. Zero-padding is
one of the most commonly used smoothing method. Moreover, due to the complexity of geoscience
image such as irregular shape and holes with missing data within an image, zero-padding does not
give satisfactory results. In this paper, decay functions were suggested to handle the edge effects for
information extraction from geoscience images. As an application, the method has been used in a
newly developed multifractal method (S-A) for separating geochemical anomalies from background

patterns. A geochemical dataset chosen from a mineral district in Nova Scotia, Canada was used to
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validating the method.
Keywords: Edge effect correction, fractal modeling, spatial information extraction, zero-padding,

decay Function.

GeoTech Conference, Toronto, March, 2004.

2~ Advances In Information Technology For Soil Surveys

A.X. Zhu, A.C. Moore, M.P. Smith, J. Liu, J.E. Burt,
F. Qi, D. Simonson, J. Hempel, and K. Lubich
One of the major developments in recent efforts applying information technology to soil
surveys is the combination of geographical information system (GIS) techniques and artificial
intelligence under fuzzy logic. This paper focuses its discussion on the SoLIM approach (Soil-Land
Inference Model), as an example of these efforts, to illustrate how information technology helps to
address the limitations of conventional soil survey. SOLIM was developed under the collaboration
between the University of Wisconsin-Madison and Natural Resources Conservation Service of
United State Department of Agriculture. Efforts in developing the SoLIM approach focuses on the
following four areas: the development of a similarity model under fuzzy logic for representing
spatial gradation of soils; the development and adoption of artificial intelligence techniques in
acquiring knowledge on soil-landscape relationships from human and non-human sources; the
utilization of GIS techniques for characterizing soil formative environmental conditions; and the
construction of an inference engine linking the acquired knowledge with the characterized soil
formative environmental conditions for mapping (predicting) local soil conditions. Case studies have
shown that the SoLIM approach has several advantages over existing methods of conducting soil
survey in terms of both process efficiency and product accuracy. A case study for production mode
of soil survey over a county in Wisconsin, U.S.A. has shown that the SoLIM approach is about 10
times faster than the traditional approach and its products are about 20-30% more accurate than
those produced using the existing methods. The cost for conducting soil survey using SoLIM is
about 1/3 of that needed for using the traditional approach. In addition, SoOLIM can generate a range
of products not available through the traditional approach and its products can be easily and
continuously updated.
Proceedings of the International Conference on Innovative Techniques in Soil Resource Inventories,
March 22~26, 2004, Cha-AM, Thailand

3. Relationships Of Energy Consumption To Economy And Climate And Their
Changes In China

Sun Jiulin, Qian Huaisui, Li Zehui etc
The 9™ AIM International Workshop, Tsukuba,Japan, 2004,3

4. Population Movement Intensities In China
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You Songcai,  Li Zehui etc
The 9" AIM International Workshop, Tsukuba,Japan, 2004,3
5. Comparison on Interpolation Methods for Air Temperature

Shunbao LIAO, Zehui LI, Songcai YOU, Tao LIN etc.
The 9" AIM International Workshop, Tsukuba,Japan, 2004,3

6. Impacts Of Climate Change On Cotton Temperature Suitability In China

Liu Qingchun ,Qian Huaishui,Sun Jiulin etc
The 9" AIM International Workshop, Tsukuba,Japan, 2004,3

7. The primary analysis on the difference of Water Consumption in Chinese City
Wei Donglan, Li Jianhong, Li Zehui  etc
The 9™ AIM International Workshop, Tsukuba,Japan, 2004,3
8. New Generation Of Grid Mapping

Shupeng Chen , Chenghu Zhou

An easy and clear spatial statistical analysis technique is necessary for realizing harmony
between nature and man, regional program as a whole and information sharing. Grid mapping is still
optimal technique. Grid mapping has a long history. It is used widely. Its advantage is especially
clear in network information society. As a new technique for data mining, database building and
conceptual design for application software, it has a cheerful prospect with the support of new
internet and new grid computing technique. The building of “China National Grid” and the success
in developing its high-powered node should provide more widely prospect for grid mapping.

International Conference on Geoinformatics & Geographical Systems Modeling and Fifth Beijing
International Workshop in GIS 2nd - 4th April, 2004, Beijing, PR China

9. Study on the Uncertainty of Remote Sensing Information

Yong Ge, Jinfeng Wang, Yee Leung, Jianghong Ma
To date, Remote Sensing technologies have been applied to environmental management,
monitoring and control. Remote Sensing technologies are also being applied to monitor land
desertification, land use cover, environment pollution, et al. Due to limitations in apparatus and
processing technology in RS, system errors and measurement errors may corrupt the data. Errors

may be associated both with attribute values and the location of attribute values. After collecting
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spatial data, we then need to process, analyze and convert the data in order to make RS information
understandable to users. When products of RS are produced, new errors will be introduced due to
operating spatially on maps or images. If we ignore these errors in the RS products, it can result in
wrong decision-making and economic losses. Though, the uncertainty of remote sensing information
has been a hotspot in the spatial information handling and many issues have provide us lots of
valuable results, very little research lies on the mechanism-based uncertainty analysis of remote
sensing information. The existing methods dealing with the uncertainty analysis RS have some
disadvantages and limitations, such as leading some important process of remote information to
“blind spots” of uncertainty analysis, that is, their uncertainties not analyzed. Consequently, the
uncertainty in final image product would not be analyzed quantitatively and expressed accurately. In
this paper, we propose one new method to deal with these problems.
Keywords: Remote sensing, Uncertainty Analysis, Data Analysis Method, Mechanism-based Method
analysis
International Conference on Geoinformatics and Geographical Systems Modeling And Fifth Beijing
International Workshop in GIS, April 2~4,2004. Beijng, China.

10. Structure on e-Geo-science in China --Taking the studying process on PET of
Tibet Plateau as an example

Chen Shenbin, et al.

In general e-Science is understood as an informationized environment of scientific research.
This is huger system based on common infrastructure and has rich and colorful forms since that
variety and complexity of scientific research fields. It has been developed as “hotspot” field. The
e-Geo-Science is a part of the e-Science. There are closely inherent relationships and common basis
for different disciplines of Geo-science. The creation of e-Geo-science will significantly increase the
scientific productivity of geo-scientists. Especially for the studies of global change, agrometeorology,
agrometeorological disasters, environmental protection, etc., the e-Geo-science will be play
important role. It will be better to reflect cognizing process of geo-scientists.

In this paper the connotation and basic structure for e-Geo-science is discussed from the
research practice on PET trend of TP. The project for exploring the prototype of e-Geo-science is
introduced. Some related problems for setting up the e-Geo-science are also mentioned, such as
share policy and security, data classification standard, etc. By now there are lots of gaps for
achieving the e-Geo-science, but they are solved step by step in the future.

H A #2577 174 & International Symposium on Food Production and Environmental
Conservation in the Face of Global Environmental Deterioration”

11. Wind Energy Assessment In The Jilin Province, China
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Recently two years electric power in China is in a tense situation. This situation has been
attached great importance to by government. Wind is by no doubt one of the energy resources of the
future, economically justified and technically acceptable. Wind electric power will be the important
complement in the future in China.

The wind energy potentials of the Jilin province, China, is estimated by means of certain
algorithms and procedures widely used for wind turbine siting, digital terrain maps and digitalisation
of surface roughness on the basis of certain land use maps. For the necessary meteorological input
data only such were used easily available from an ordinary meteorological network. On a grid of
nearly 1 x 1 km the mean annual wind speed and the power density 60 m above ground level were
mapped. Generally, the most favourable wind resources are found in the central and western part of
the province. High wind resource areas in the southern part are located on ridges or crests and

mountain summits.
JEFZE 777 The World Wind Energy Conference and Exhibition 2004

12, Spatial Cognition Mode and Its Application

Xuejun Lu, Chengzhi Qin, Chenghu Zhou, Hongyan Zhang
Began with analysis and comparison of different models of space, and combined with the
relative results researched by the behaviors of spatial cognition, neuroscience, and cognitive
psychology, the spatial cognition mode was studied in this paper. The research showed that the forms
of presentation of “space” generally include three kinds, i.e., perceptual space, cognitive space, and
symbolic space. Each of representing forms has individual manner of spatial cognition. According to
the difference manners, the spatial cognition mode includes three levels, i.e., spatial feature
perception, spatial object cognition, and spatial pattern cognition, and spatial feature and spatial
object are two basic units of spatial cognition mode. Using the Great North China as application
region, by analysis of pattern of strong earthquakes in this region, the spatial cognition mode and its
application were illustrated further.
Key words: space; spatial cognition mode; spatial feature; spatial object; spatial pattern
IGU-CMGS & IWGIS (2~4 April, 2004, Beijing, China), 2004

13, Using the SIR Epidemic Model to Estimate the Trend of SARS

Han Weiguo, Wang Jinfeng, Liu Xuhua, Liu Jiyuan

Severe Acute Respiratory Syndrome is a new epidemic spreading in 32 countries around the
world up to now, especially in the Asia Pacific region. In the present paper, we use the SIR
epidemic model to study the dynamics of SARS in Hong Kong, Singapore, and Beijing based on
the data released by the health authorities of these regions, and analyze its progression in these
regions. Through using the actual number to verify the model, we think the SIR model allows for
better understanding of the SARS dynamics.

Key words: SIR, SARS, Trend, Threshold, SA
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Proceedings of International Conference on Geo-informatics and Modeling Geographical Systems
& Fifth International Workshop on GIS’ Beijing, April 2004, Beijing, 519~524

14, Optimal design for Emergency Management System,

Wang Jinfeng, et al

Over a certain region, some natural, social economic or political event breaks out beyond
certain strength, usually is regarded as an emergency, such as epidemics, earthquake, terror
explosion blast, power fail over an extensive area, etc. In more accurate language, the Emergencies
are the accidents that exceeded a certain critical range during a certain period, and had a great
influence on the mentality, economy, society of human, over some certain spatial area. The
Emergencies usually impact negative influence on the human society in pacific state. Therefore, the
society has to response by either absorbing or reducing the influence actively or passively. With the
progress of the science and techniques along with the accumulation of mankind wealthy, people
have taken many active measures to prevent and avoid Emergencies. From passive response to the
emergencies to actively manage them; different systems of monitoring, early warning and
management have been established. According to the latest theories, this paper puts forward the
methods to optimize the designing of these systems in order to improve their efficiencies. We first
make a systematic classification to the various emergent events in order to investigate their
relationship and form an integrative understanding on them. We also review various existing
emergency management systems in China and in the world, in order to investigate the general
characteristics of them. Following, we propose the key theories relevant to the optimization for the
Emergency management system. Taking the SARS broken up in Beijing in year 2003 as a case study,
we design and realize a software package for multi-dimensional analyzing the communicative

epidemics. Finally, we reach conclusions and make some prospects.
Proceedings of International Conference on Geoinformatics and Modeling Geographical Systems &
Fifth International Workshop on GIS’Beijing

15. The Extension of Spatial Analysis in GIS based on Geostatistics

Sun Yingjun, Wang Jinfeng, Bai Yancheng

As a traditional method of spatial analysis, Geostatistics has been asked to be combined with GIS to

amplify its spatial analysis function. The paper makes use of MO technology and the program

Aveneu in ArcView to realize it. Except for the series of Kriging method, the extension includes

some simulation methods, such as sequential Gaussian method, p-field simulation and Anneal
Simulation method.

Proceedings of International Conference on Geoinformatics and Modeling Geographical Systems &

Fifth International Workshop on GIS’Beijing

16. RS and GIS Integrated Application for China’s coastal zone and offshore,
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Yang Xiaomei, Du Yunyan, Su Fenzhen, Zhang Tianyu

Proceedings of International Conference on Geo-informatics and Modeling Geographical Systems
& Fifth International Workshop on GIS’ Beijing, April 2004, Beijing

17, Design & Implementation of Web Service Based Remotely Sensed Image
Distributed Processing System

Sheng Zhangfeng etc

With the development of Remote Sensing and digital image processing technology, it becomes
very important and imminent for remotely sensed images to be processed in the distributed
environment. This paper aims at the implementation of remotely sensed image distributed processing,
firstly analyzes the current implementation method and technique of remotely sensed image
distributed processing, then points out the problems it faces. After analyzing the characteristics of
web service technology, this paper draws the conclusion that web service technology can be applied
to remotely sensed image distributed processing field because it can solve these problems, such as
large amount of data processing and network computing and so on. This paper firstly gives the
framework design of remotely sensed image distributed processing based on web service, then takes
remotely sensed image distributed edge detection and segmentation as the example, according to the
need of our image distributed processing task, this paper gives the interfaces and classes definition,
then talks about their implementation method. At last we give an example and its image processing
effect of our distributed system, and the result shows the feasibility of the remotely sensed image
distributed processing implementation with the technology of web service.

[t 5 15 B 5 7 5 i LR F PR (G B ARG F AR TR 2004. 4

18. EIV model-based Registration of Remote Sensing Image, In: Fisher PF (eds)

Yong Ge, Yee Leung, Jianghong Ma, Jinfeng Wang

Reference control points (RCPs) used to establish the regression model in registration or
geometric correction are commonly assumed “perfect”. However, this assumption is often violated
in practice due to RCPs actually always containing errors. Moreover, the errors in RCPs are one of
main sources lowering the accuracy of geometric correction of uncorrected image. In this case
Ordinary least squares (OLS) estimator, widely used in geometric correction of remotely sensed data,
is biased and does not have the ability to handle explanatory variables with error and to propagate
appropriately errors from RCPs to the corrected image. In this paper, we introduce the consistent
adjusted least squares (CALS) estimator and propose a relaxed consistent adjusted least squares
(RCALS) method, which can be applied to more general relationship, for geometric correction or
registration. These estimators have good capability in correcting errors contained in the RCPs, and to

propagate correctly errors of the RCPs to the corrected image with and without prior information.
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The objective of the CALS and our proposed RCALS estimators is to improve the accuracy of
measurement value by weakening the measurement errors. For validating CALS and RCALS
estimators, we employ the CALS and RCALS estimators using real-life remotely sensed data. It has
been argued and demonstrated that CALS and RCALS estimators give superior overall performances
in estimating the regression coefficients and variance of measurement error.

Keywords: Remotely sensed data, Geometric correction, Image registration, CALS, NPE, OLS,
Data fusion, Change detection, Accuracy.

Developments in Spatial Data Handling, Springer-Verlag, 2004, 285~297

19. Distributed Spatial Data Sharing With Database View Mechanism

Paiwei SHEN, Feng LU

With the snapshot-based method of sharing large-scale spatial data in a distributed database
system, much storage resources are wasted to copy remote spatial data. A view-based sharing
method is proposed to solve this problem. This method has two main steps. First, a local view is
created based on a remote spatial table. Then, an instead-of trigger for modifying each row is set up
on the view and coded to enable the view to be modified. The local access to remote spatial data is
avaible based on the expended view-modifying function and the view-selecting function directly
from Database Management System(DBMS). An application based on Oracle validates the

feasibility of the view-based data sharing mechanisim.
International Conference on Geoinformatics & Geographical Systems Modeling,
and Fifth Beijing International Workshop in GIS, April 02~04, Beijing

20. Analysis Of The Core Technigue On Spatial Database Management Platform

Mingbo Zhang, Paiwei Shen, Feng Lu, Changxiu Cheng

The integrity storage and access of the geo-information about is the key of the development on
the GIS software platform. It is an effective technique method of developing spatial database
management system on the large GIS platform that storaging and managing massive spatial data
using the leading extended relational database management system. This paper analyses the storage
model, processes management mechanism, spatial query and index and data cache technology on
several spatial data management platform such as ArcSDE. Oracle Spatial. Informix Spatial
DataBlade and DB2 Spatial Extender, hopes to learn the leading theory and directs the developing of

spatial database management platform with own copyright.
International Conference on Geoinformatics & Geographical Systems Modeling,
and Fifth Beijing International Workshop in GIS, April 02~04, Beijing

21. An Extended Lock For Collaboratively Updating A Topologically Spatial
Database
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Changxiu Cheng, Paiwei Shen, Mingbo Zhang, Feng Lu
Geoinformatics’2004, Jun.06~10, Gavle, Sweden

22. Building a multi-scale spatial database with adaptive granularity

Changxiu Cheng, Feng Lu, Mingbo Zhang
A trade-off between storage volume and performance of a multiple scale database inevitably
happens for spatial database applications. In this paper, the authors introduced the concept of
granularity and presented a method for building a multi-granularity database. This method can
forecast the indexing curve of any multi-granularity database based on that of scale-less databases
and their change trend. Then a multi-granularity database with better performance and less storage
can be figured out according to the application requirements and visualization environment.
Compared with the classical generalization method, an virtual vector-raster-vector conversion was
utilized during the process of generalization in building the multiple granularity database to avoid
the overlaps and/or gaps probably generated between polygons within the object model frameworks,
which held the topological and semantic constrains, and made no damage on viewing and querying.
A case study verified the presented method with building a multi-granularity spatial database
instance.
Geoinformatics’2004, Jun.06~10, Gavle, Sweden

23. China’s Sustainable Development Information Networking’s Present Status
and Future Development

Li Xintong, He Jianbang, Fu Xiaofeng

China’s Sustainable Development Information Networking(CSDIN) was created by the Agada
Community of China (ACCA21) and 9 academic of sciences communities beginning in 1997 under
the support of the Ministry of Chinese Science and Technology (MOST). Which target is to provide
data and information for help of research, management and decision-making for sustainable
development strategies implemented in China, to raise the public awareness of our people through
information desemination, in order to achieve goals for long-term development set up in the China’s
Agenda 21 - the national strategy for China in the 21st Century. This paper reports our 7 years
roadmaps and future development in building CSDIN.

It present here firstly the fomulation process and outcomes of sharing policy, and the data
standards for the promoting information sharing in China. For the policy, the contents provide a
regulation on CSDIN’s data access and dissemination on internet according to data price,user’s
status such as government sector, publics and enterprises, and data usage. As the data standards, we
had proposted metadata and data dictionary standard, geo-grid standard, and the data Classification
and Encoding standard, which will become Chinese national standard. These form some important

theory base and provides application experience for Chinese national e-government and scientific

104



data sharing program, after several times improvement during these years in CSDIN.

Next, it provides the abstract framework for development CSDIN, the technology approach for
the legacy system’s reconstruction, the architecture of the data warehouse, the development of
geospatial database, and geoinformation services technologies, concerns data and information on
natural resources, biodiversity, natural reserves, forestry, agriculture, macro-economics,
environmental protection, environmental technology transfer, and natural disasters, etc., which we
called sustaniable development information, based on distributed architecture and open standards. In
CSDIN, there are 50GB data and 17 data marts, 10MB the total bandwide at present.

This paper also discribes some application cases concerning multidisciplinary data integration
and analysis for sustainable development strategies implemented in China, such as national or
regional sustainable development capacity evaluation methodologies and experiences.

Finally, it outlines the future perspectives on development of geoinformation service standards
and specification, chaining objectives service and more friendly user’s interface, enabling
interoperable geoinformation services- spatial, thematic and temporal, and building of the
sustainable development decision support system.

30" IGU Conference,,2004

24. Interoperability of Geopraphic Information

Li Xintong, He Jianbang

Geogeaphic information classification offers an solution on the geospatial data coverage
arrangement and structure construction of attribute data model. Ontologies have been gaining
popularity as a method of providing a specification of a controlled vocabulary in the semantic
geospatial database description, which is vital to interoperability of geopraphic information. This
paper goes on to describe the conceptual and application schema of geographic information
classification and geopraphic information ontology.

On the experiences and lessons learn from standardization efforts of the classification during
the last 20 years works, within several geographic information sharing initiatives, such as the
e-government, the scientific data sharing and the sustainable development information sharing
programs in China, geographic information system communitity facing the semantic heterogeneous
problems and formalize expressing difficulties in geographic information database. It is important to
rearch an agreement on the commom classification schema in order to strengthen the communication
and sharing of the geographic information. Ontologies provide a way of capturing a shared
understanding of terms that can be used by humans and programs to aid in information exchange.
This paper provide a demo research which is the Resources and Environmrnt Information System of
Chinese Academic of Sciences. The authors explore geographic information ontology, as a
comprehensive approach to construct geographic information classification schema, it employs
geographic information category and ontology as conceptal database and logical database models,
for geographic data coverage or layer organization, Resource Description Framework (RDF), and
XML together with metadata and data dictionary mechenism to provide the data semantic

description. Finally, the paper concludes by presenting the further work on this domain to achive
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data sharing and semantic interoperability through multidisciplinary data integration and analysis of

demonstration information system.
Classification and Ontology,30" IGU Conference, 2004

25, Environmental Effects of Urban Expansion in Medium-sized Cities of China: A Case
Study in Mianyang City

Zhao Tao, Liu Jiyuan, Zhuang Dafang, Deng Xiangzheng
Urban expansion continues to be accelerated and herewith changes profoundly the surface of
the Earth and results in many environmental effects, which further affects the ecological
sustainability in the rapid urbanized area of China. In this regard, it is of significance to map the
intensity and spatial pattern of urban expansion and assess its environmental effects. The objectives
of this paper are three-fold: (1) based on two-period Landsat TM/ETM images, this paper
generalized the characteristics of urban expansion in Mianyang prefecture of China and found that
during the period of 1988 to 2000, the built-up area of Mianyang was increased dramatically by an
expansion rate of 76.8% and most of the new urban land are at the cost of arable land. (2) this paper
found the determinants of urban expansion, and found urban expansion was constrained by
biophysical factors and social-economic ones in Mianyang, the change of industrial structure in
downtown areas, the improvement of transportation are predominant drivers for urban expansion; (3)
combining with the statistical environmental-data, this paper analyzed the environmental effects of
urban expansion in Mianyang, such as the urban heat island effect (UHI), water pollution and acid
rain, etc.
SPIE <X X, 2004 48 /7

26 Modified methodology for the ecological footprint with an application to Hexi
Corridor in China

Chang Bin, Xiong Liya
Sustainable development has become a primary objective for many countries and regions
throughout the world now. The ecological footprint (EF) is a kind of concise method of quantifiably
measuring the natural capital consumption and it can reflect the goal of sustainability. In the paper,
the concept, the theory and method of ecological footprint are introduced. On the basis of it, the
study brings forward the method of ecological footprint and capacity prediction. The method is
employed for the ecological footprint prediction that combining consumption and population model
and the technique is adopted for the ecological capacity (EC) prediction that uniting the
Geographical Cellular Automata (Geo CA) and Geographic information system (GIS). The above
models and methods are employed to calculate EF and EC in 1995 and 2000 and predict them in
2005 in Hexi Corridor. The result shows that EF is continually increasing, and EC ascended in the
anterior 5 years and will descend in the posterior 5 years. This suit of method is of the character of
accuracy and speediness.
SPIE International Symposium on Optical Science and Technology 2004 £ %>
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27 Soil Erosion Effects on Soil Organic Carbon and an Assessment within China

HuYunfeng, Liu Jiyuan, Zhuang Dafang, Wang Shaoqiang ,
Yang Fengting,Chen Siqing
Soil erosion is a widespread geological process with strong capabilities to entrap, transport and
redistribute surface soil. It is important to grade erosion intensity and estimate eroded soil mass. On
the other hand, soil organic carbon pool (SOC), as the largest terrestrial carbon content, is prone to
be affected by soil erosion. Soil erosion redistributes surface soil over landscape, and changes the
physical environmental conditions. The consequences are depletion of SOC in eroded regions,
emission of carbon dioxide during transportation and input of extra SOC in deposited sites. This
paper quantified the effects of soil erosion on soil organic carbon through following three steps:
firstly, soil erosion type and soil erosion intensity were determined by interpreting Landsat TM
images. Secondly, through field investigation, soil type and soil profile data were collected, and SOC
contents in the 0~20cm layer were constructed. Finally, supported by map algebra in Geographic
Information System (GIS), soil organic carbon loss induced by soil erosion was calculated based on
the national soil erosion modulus standard. Total annual SOC loss in China was about 1.595x10
ton-C yr''. Assuming 20% of SOC was oxidized, erosion induced CO2 emission was about 3.19x10’
ton-C yr'l.
SPIE International Symposium on Optical Science and Technology 2004 # >

28. Remotely-Sensed Changes in Agricultural Productivity in China from the
1980s to the 1990s

Yan Huimin, Liu Jiyuan, Cao Mingkui, Gao Zhiqiang, Zhuang Dafang,
Guo Jiankun, Xu Xinliang

During the past 20 years, China’s agro-ecosystems have great changes in response to changes in
climate and agricultural management. Agricultural productivity is of vital importance to the national
food security and sustainable development. So far, agricultural statistics are the only source of the
data about changes in agricultural productivity in national scale, and provide little geo-spatial
information on the changes. Remote sensing provides an important means to monitor the spatial and
temporal variations at high resolution, but it had yet to be used fully at regional and national scales
to assess the interannual and long-term changes. This study estimated agricultural net primary
productivity (ANPP) at the national level using a remote sensing-based production efficiency model,
GLO-PEM. In the study, we derived arable area from datasets on TM data; calculated ANPP from
8km, 10-day composite AVHRR data (1981--2000) using GLO-PEM model. Using the data we
analyzed the spatial variations in agricultural productivity in China between the 1980s and the 1990s.
A 3-level hierarchy regionalization system is used in analyzing the spatial pattern and its changes of
the agricultural productivity. China’s average agricultural ANPP increased 59.8 million tons from the

1980s to the 1990s, increased ANPP mainly occurred in the major cereal-planting plains, especially
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HuangHuaiHai Plain. The characteristics of land resources are the dominating factor to cause the
changes at 10 years scale, and the decreases were mainly caused by the land degradation on fragile

lands and rapid expansion of rural industries and urban land from high-quality arable lands.
Keywords: Agricultural ecosystem, AVHRR, GLO-PEM, net primary productivity, spatial pattern
Proceedings of SPIE, 2004, 5544: 319~327

29. Estimating Net Primary Productivity Of Temperate Deciduous Forests In
Northeast China Using Remote Sensing Satellite Data: Approach And
Preliminary Results

Chaozong Xia, Liya Xiong, Dafang Zhuang

SPIE International Symposium on Optical Science and Technology, 2-6 August, 2004, Denver,
Colorado USA. (El #7%)

30. Remotely-Sensed Changes in Agricultural Productivity in China from the
1980s to the 1990s

Yan Huimin, Liu Jiyuan, Cao Mingkui, Zhuang Dafang,Guo Jiankun, Xu Xinliang

Proceedings of SPIE, 2004, 5544: 319~327

31. Spatial patterns of Urban Land Expansion of Super-cities in China

Zhao Tao, Liu Jiyuan, Deng Xiangzheng
Based on two-phase remote-sensing image data (1990 and 2000), the spatial features of urban
land expansion of 13 super-cities (defined by the quantity of non-agricultural population, more than
2 million) in China were analyzed and quantified. The results show that: (1) the built-up areas of all
13 super-cites expanded substantially, mostly at the cost of preciously arable land; (2) several
patterns of urban expansion existed; (3) the succession of urban industrial structure, the
improvement of transportation and the increase of urban residents’ incomes have the most important
affects on urban land expansion.
IGARSS =* K72 X, 2004 79 /

32, Geo-Event Association Rule Discovery Model Based On Rough Set With
Marine Fishery Application
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Fenzhen Su Chenghu Zhou Wenzhoung Shi
Vector-based association rule discovery models have been provided to look for spatial
knowledge in terrestrial applications recently. Most of them just consider the attribution relationship
of local space or the topological relationship between parcels or objects. And they are difficulty to
consider the temporal change, distance relationship or direction relationship. In this presentation, an
geo-event association rule discovery model(GEARDM) is developed, which is based on the
spatiotemporal grid and rough set, and the experiment in marine fishery application is provided in
support of the model. In GEARDM, the continuous spatiotemporal process is discretized by fuzzy
pre-knowledge as spatiotemporal assignment and will be assigned into a decision table. The mining
algorithm based on rough set results from the decision table in the geo-event association rules, which
shows what kind of pattern of spatiotemporal assignment of environmental factors determine the
happen or attribution of the geo events. After the mined rules being analyzed by knowledge, the
refined knowledge is obtained and the spatiotemporal assignment will be renewed. Then the flow of
GEARDM feeds back to the phase of discretization and iterates until the final rules are reasonable.
These knowledge-based rules also can be used in the expert system to predict the happen or the scale
of geo-event as the experiments show.
Keywords: Spatial data mining, Spatiotemporal association rule, MGIS, rough set, Marine
Fishery
IGARSS04, 2004, 9, 20~24

33. Ecological footprint research based on RS and GIS in Hexi Corridor, China

CHANG Bin, XIONG Liya

The ecological footprint analysis is a concise quantitative method of the natural capital
consumption measurement by tracking the footprint of energy sources and resources consumption in
a region. This approach provides an estimate for the necessary land area to sustain current
consumption levels of resources within a given population, and compares with the area of
biologically productive land available. It can judge if the consumption pattern is sustainable. This
paper, applying the methods of questionnaire and remote sensing image analysis, seeks to explore a
modified method for ecological footprint analysis. The new method applies questionnaire in
ecological footprint and does remote sensing image analysis in ecological capacity. It judges the
ecological status by comparing the above results. In addition, this scheme predicts the ecological
footprint based on the consumption and population models and the ecological capacity by Cellular
Automata. Furthermore, future ecological status can be judged by comparing the ecological footprint

with the ecological capacity.
IGARSS 2004 # %>

34, Physical Investigation on Biochemical Prediction Using Continuum Removal

Shi Runhe, Zhuang Dafang, Niu Zheng
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This paper examines physical bases for biochemical prediction with hyperspectral data. A
distinctive absorption feature centered at 2100nm in dry leaves is focused on. Continuum removal is
employed to the original reflectance spectrum from 2030nm to 2220nm to eliminate the influence of
background. After comparing some representative samples selected from NASA ACCP data set, two
features due to different carbon and nitrogen concentrations are discovered in the
continuum-removed spectra. (1) The continuum-removed spectrum curve from 2030nm to 2050nm
are nearly straight, of which the slope is highly correlated with the carbon concentration. (2) An
inflexion located at 2054nm indicates the nitrogen concentration, which is caused by an absorption
pit of protein. The slope change is obvious when the nitrogen concentration is high. Both of the
features are caused by essential and unique absorption features of cellulose, lignin and protein in this
region, which make them physically based and widely applicable.

Proceedings of IGARSS 2004, Alaska, U.S., 2004

35. Remote Sensing Approach To Estimating Net Primary Productivity Of
Temperate Deciduous Forest In Northeast China

Chaozong Xia, Liya Xiong

IEEE 2004 International Geoscience and Remote Sensing Symposium, IGARSS 2004. (El #7 %)

36. Metadata-driven Framework of Management of Information Resources in
Railway Industry

Jihua Hu

This paper develops a metadata-driven framework of information resource management based
on metadata and XML in railway industry. This framework consists of three levels of structure
including client, server and metadata database. Client can adopt traditional desktop, web page or
mobile web page. Server is composed of many components, including fa? ade

component dealing with request/response, basic metadata management component and other
advanced components driving basic components and data through metadata. Facade component calls
and destroys components dynamically through querying metadata database. Basic components
include metadata-maintaining components, metadata-querying components and components that
can extract data according to metadata. Advanced components include data market components, data
interoperation components and semantic interoperation components etc, whose definitions and

realization flow are explicated in this paper.
IGARSS, 2004

37. The Design and Implementation of National Economic and Social Statistical
Electronic Atlas
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DING Xiaoqgiang ,WU Jianling,Liang Jun ,An Kai
National Economic and Social Statistical Electronic Atlas (NESSEA) is a CD-ROM software
system for public. It is an integration of data and software. The data of NESSEA includes economic
and social statistical data of China in three Administrative Division levels--provinces, cities and
counties, and 1:1million fundamental GIS data of China. The software is used to query, analyze and
visualize statistical data both in traditional mode, including tables and charts, and GIS mode, such as
maps and thematic maps. GIS plays an important role in this system to integrate statistical data in
spatial information framework and visualize spatial characteristic of national economic and social
phenomena by spatialization of the statistical data.
The methods for designing and implementing NESSEA and its function are introduced in this paper.
Map Asia 2004

38. Detecting Crop Rotations in China using AVHRR Imagery and Ancillary Data

Guo Jiankun, Liu Jiyuan, Huang Guoman, et al

The situation of cropland use in China is very complicated. In many areas, the cropland is used
in multi-cropped ways. There is a need for better information on the area and distribution of
cropland using in different cropping rotation systems, but it is not easy to get it in traditional census
ways. This paper focuses on the methodology of crop rotations detection in China using
multitemporal satellites images. Two agricultural regions located in the middle of China were chosen
as the study areas. The dataset used here includes 10 days composites NDVI (36 periods) obtained
from the NASA Pathfinder AVHRR Land dataset, land-cover dataset derived from TM images, and
the ground based agricultural monitoring data. The discrete Fourier transform was applied to the
NDVI data set on a per pixel basis for the whole cropland of the study areas and then the additive
and the first four harmonics (amplitude and phase) were classified using ISOLATE unsupervised
classification algorithm for both regions respectively. Crop information derived from local stations
and the Chinese cultivated system regionalization map were used to assess the accuracy of the result.
The result of this study showed that the methodology used in this study is, in general, feasible for

detecting crop rotations in China.
Remote Sensing and Spatial Information Sciences, proceedings, vol. 35, part B7.

234~38. Istanbul 2004.

39. Cropland Identification In Inner Mongolia, China With Spot-4 Vegetation
Imagery

Guo Jiankun, Liu Jiyuan, Huang Guoman, Et Al.

Detecting the situation of cropland in the semi-arid area, north of China is very important for
agricultural management, land degradation and ecosystem assessment. In this study we tried to
explore the potential and the methodology for the cropland identification using high temporal
resolution SPOT-4 VEGETATION (VGT) imagery and some ancillary data. The imagery used in
this study were 10-day composite Normalized Difference Vegetation Index (NDVI) over the year
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2000 obtained by the Maximum Value Composite (MVC) technique, and the ancillary data included
phonological calendar and agricultural knowledge. The discrete Fourier transform was applied to the
NDVI data set on a per pixel basis for the whole study areas and then the additive and the first four
harmonics (amplitude and phase) were classified using ISOLATE unsupervised classification
algorithm. Analysis of the characteristics of NDVI temporal profiles reconstructed from the first four
harmonics and the phonological calendar over the plant growing season allowed for the
identification of distinct growth patterns between the different vegetation types. The accuracy of the
result was evaluated with the agricultural census data and existing land-cover dataset derived from
TM images. The result of this study shows that the methodology used in this study is, in general,

feasible for cropland identification in semi-arid area of north China.
IEEE International Geoscience & Remote Sensing Symposium (IGARSS) 2004

40, Cropland Change Detection with SPOT-4 VEGETATION Imagery in Inner
Mongolia, China
Guo Jiankun, Liu Jiyuan, Huang Guoman, et al.

The policy of ecological return of cultivated land has been carried out for several years in China
and the rate of cultivated land decrease is increasing. The objective of this research is to explore the
potential and the methodology for the cropland change detection with Discrete Fourier Transform
(DFT) approach using high temporal resolution imagery and some ancillary data. The data used in
this study are 10-day composite SPOT-4 VEGETATION (VGT) Normalized Difference Vegetation
Index (NDVI) over the period from April to November in 1998 and 2002 respectively, and the
ancillary data include the existing land cover dataset derived from TM images and agricultural
phonological calendar. The DFT method was applied to the NDVI data set on a per pixel basis, and
the magnitude of the difference of amplitudes in the first three harmonics was used to identify the
areas where changes might occur and then unsupervised classification were used to determine the
type of change. The methodology used in this study can minimize the influence of noise and
phenology variance to the change detection and the result shows that the significant change of
cropland and other land cover could be detected with this method.

The 49" SPIE (International Symposium on Optical Science and Technology) Annual Meeting,
Vol. 5544, pp. 438-447, Denver, Colorado USA. 2004.

vol. 6, pp3988~3991. Anchorage, Alaska USA, 2004

41, Estimating Photosynthetically Active Radiation At The Earth’s Surface From
MODIS Data

Chaozong Xia, Liya Xiong
IEEE 2004 International Geoscience and Remote Sensing Symposium, IGARSS 2004. (El £#74)

42. Spatial Cognition Mode and Its Application
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XjLu, ChzhQin, Chh Zhou, Hy Zhang
Began with analysis and comparison of different models of space, and combined with the
relative results researched by the behaviors of spatial cognition, neuroscience, and cognitive
psychology, the spatial cognition mode was studied in this paper. The research showed that the forms
of presentation of “space” generally include three kinds, i.e., perceptual space, cognitive space, and
symbolic space. Each of representing forms has individual manner of spatial cognition. According to
the difference manners, the spatial cognition mode includes three levels, i.e., spatial feature
perception, spatial object cognition, and spatial pattern cognition, and spatial feature and spatial
object are two basic units of spatial cognition mode. Using the Great North China as application
region, by analysis of pattern of strong earthquakes in this region, the spatial cognition mode and its
application were illustrated further.

Key words: space; spatial cognition mode; spatial feature; spatial object; spatial pattern
International Conference on Geoinformatics & Geographical Systems Modeling and the fifth
Beijing International Workshop in GIS, Beijing, PR China

43, Research on evolution of Manas Lakes in Xinjiang over last 50 years

Cheng Weiming, Zhou Chenghu, Li jianxin
The imageries of Landsat MSS, TM and ETM, thematic maps, hydrological and meteorological
data from gauge stations are used to investigate the status and evolution process of Manas Lakes, to
evaluate its effect to surrounding eco-environment in arid China. Over last 50 years, Manas Lakes
shrieked and dried up gradually, surrounding marsh vegetation died, fixed and half-fixed sand
reactivate, which intimidate oasis safety and sustainable development. One of main causes of drying
up of Manas Lakes was over-exploitation in pediment plain, almost all river water was inducted into
artificial lakes, oasis area increased from 156.385km’ in 1949 to 5,042.440km” in 2001. Another
cause is climate change, since 1950, especially 1990s’, the temperature and rainfall of North
Xinjiang has an obvious increase trend. This study shows that drying up of Manas Lake has
important effect to near-distance marsh vegetation, while less effect to far-distance desert

environment.

The 4™ International Colloquium on Land Use and Land Cover Change
and Environmental Problems in Asia, 15~16 October, 2004 / Beijing, China

44, A Raster-Based Spatio-Temporal Hierarchical Data Model For Marine
Information System: A Case Study of Fisheries Application

ZHOU Chenhu, SU Fenzhen
The technological demand on marine information has been increasing quickly. But the
traditional database technologies have disadvantages to manipulate the large marine information
which relates to the position in 3-D with the time. Recently, Greater emphasis has been placed on

GIS to deal with the marine information. GIS has shown great success for terrestrial applications in
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the last decades, but its use in marine fields has been far more restricted. One of the main reasons is
that most of the GIS systems or their data models are designed for the land applications. They can
not do well the nature of the marine environment and for the marine information. And this reason
becomes the fundamental challenge to the traditional GIS and its data structure. This work designed
a data model, raster-based spatiotemporal hierarchical data model (RSHDM), for marine information
system, which bases on the nature of the data in marine and overcomes the shortages of the current
spatio-temporal models when they are used in the field. As an experiment, the Marine Fishery Data
Warehouse (FDW) for marine fishery management was set up, which bases on RSHDM. The
experiment proved that the RSHDM can do well the data and can extract easily the aggregations that
the management needs on different levels.
Key words: marine geographical information system, spatio-temporal data model, data cube,
fishery management, data warehouse
The 3" International Workshop on Marine Remote Sensing in Northwest Pacific Region
Peking University, Beijing, Oct 12", 2004

45, Exploring The Driving Forces of Cultivated Land Change: Internal and
External Perspectives

Liu Xuhua, Wang Jinfeng, Liu Jiyuan, Liu Mingliang, Meng Bin

The mechanism of cultivated land use change is one of the most important focuses of LUCC.
By using digital satellite remote sensing data acquired in 1989-1990 and 1999-2000 respectively, this
paper tries to explore the relationship between the cultivated land use change and its driving forces
of China. At first via GIS and RS techniques, we make an integrated regionalization based on the
data of the cultivated land change, the natural situation and socio-economic changes the resolution of
which is one county. Then a spatial autoregressive model of cultivated land decrease is constructed
on one class of the above regionalization as a case. In the case class, mostly locating in
Huang-huai-hai region and Sichuan Basin, the characteristics of LUCC is the expansion of cities and
towns, in which eighty percent is transformed from cultivated lands. The rapid increase of
urbanization represented by the change of the amount of population in town area is the first
important factor contributing to the decrease of cultivated land. Another internal factor leading to the
decrease of cultivated land is that the industry structure has been adjusted which results in much
cultivated land flowing to the second and the third industry owing to the lower comparative benefit
in agriculture. What’s more, one important point is that besides the internal factors of the region, the
second important factor contributing to the decrease of cultivated land is the external forces from
around the region namely urban influence , which is often ignored by most researches in the past. In
China’s recent development, some significant policies such as open many economic-technology
development zones had appeared since 1985, which may also be an important factor of LUCC
driving forces. The innovations of this paper is the idea of regionalization, the finding of urban
influence on cultivated land and the use of spatial econometric method, that is, SAR model instead
of OLS. The methodology of this research may be useful to explore the causes of LUCC and global
changes in the future.
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Environmental Problems in Asia,2004,0ct.15~16,Beijing

46, Environmental Remote Sensing Monitoring and Management Information
System Using For Protection of Cultural Heritages

Chen Shupeng, Lu Feng

The tensional relation between economic development and protection of cultural heritages
exists everywhere. The development of tourism can’t be traded with the cost of Precious cultural
relics. At the same time, we can’t close the door to tourists because of protection. Therefore, the
principle of China — realizing the extension of human civilization and sustainable development —
must be ingeminated.Taking the Mogao Caves at Don-Wang, China as an example, the problem of
tourists crowding, which brings potential menace of environment damages to frescoes and painted
sculptures, has been resolved primarily. Meanwhile, the prevention to sandstorm erosion has been
strengthened. However, the problems of environment, such as river concave flood erosion to the
cave foundation, must be confronted.

The discovery of ancient city site is concerned with some scientific problems of ancient
environment inversion. For example, the ancient city site of Sanxingdui didn’t exist separately. The
abundant information of archaeological Excavating, associated with ancient natural environment
changes and human effects, and the geographical background of transmitting of jade articles and
bronze, may help to demonstrate the new ideas of ancient Shu civilization. In addition, the
explanation of the mysteries of ancient city site in Mid-China need to be started with reconstruction
and vitualizing ancient environment.

The restoring or rebuilding of ancient architecture must conform to the principle of repairing
the old as the old, and adapt to the contemporary environment and ecological functions. Besides, it
can adopt new contemporary techniques and materials moderately. The restoring and Expansion of
ancient water resources project, the rebuilding of Yongdingmen rostrum on the axies in Beijing and
the restoring project of the Potala Palace in Lhasa provide successful examples.

There is no lack of precedent to using environmental remote sensing monitoring techniques in
archaeological excavating and protection of cultural heritages. The author suggests to spread the
experiences of applying grid in field archaeology and build multi-level grid management information
system. Six type of cases are particularized in this paper, which explain the feasibility of planning
and systematic management.

AR P TSR P 2983, Oct 18, 2004

47, Design & Implementation of Web Service Based Remotely Sensed Image
Distributed Processing System

Zhanfeng Shen, Jiancheng Luo, Dongping Ming
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With the development of Remote Sensing and digital image processing technology, it becomes
very important and imminent for remotely sensed images to be processed in the distributed
environment. This paper aims at the implementation of remotely sensed image distributed processing,
firstly analyzes the current implementation method and technique of remotely sensed image
distributed processing, then points out the problems it faces. After analyzing the characteristics of
web service technology, this paper draws the conclusion that web service technology can be applied
to remotely sensed image distributed processing field because it can solve these problems, such as
large amount of data processing and network computing and so on. This paper firstly gives the
framework design of remotely sensed image distributed processing based on web service, then takes
remotely sensed image distributed edge detection and segmentation as the example, according to the
need of our image distributed processing task, this paper gives the interfaces and classes definition,
then talks about their implementation method. At last we give an example and its image processing
effect of our distributed system, and the result shows the feasibility of the remotely sensed image
distributed processing implementation with the technology of web service.

25th Asian Conference On Remote Sensing , Thailand, 2004.11

48, An Optimum Vehicular Path Solution With Multi-Heuristics

Feng Lu, Yanning Guan
International Conference on Computational Science, 2004, Jun.06~09, Krakow, Poland

49, An Extended Locking Method For Geographical Database With Spatial
Rules

Changxiu Cheng, Paiwei Shen, Mingbo Zhang, Feng Lu
International Conference on Computational Science, , 2004 Jun.06~09, Krakow, Poland
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80. Grid System For Digital Earth

CHEN Shupeng ZHOU Chenghu

(DGlobal Themetic Mapping Project Global Themetic Mapping Project made delectable
progress in the 20th century, but it was mainly about the topographic map of land and ocean or
general geographic map. Now, the data, such as the natural resource data, natural environment data,
geophysical and geochemical observation data(solid and gaseous), all kinds of earth observation data
by satellites and statistical data about population, society and economy are acquirable. It is necessary
and possible to bring these data into global data base of Digital Earth by uniform spatial grid and
numeric grade and make them be a subsystem or a layer of Digital Earth. The task is important to
support CEOS Plan, IGBP Plan, Global Change of anthropic element, so the cooperation with
Grid-global Resource Information Data Center and their support are desired.

@Frame Work of Global Grid System There are two kind of prevalent grid in the world,
namely longitude and latitude grid that came from Mediterranean and kilometer grid that came from
China. These two grid have kept the weather respectively for hundreds of years and communicated
with each other at the end of the middle ages. In the early 20th century, the international 1:100,000
Map sheet system was accepted and generalized by most countries. With the advent of GPS(Global
Positioning System), the point positioning accuracy was improved unprecedented and superbig
scale satellite images(such as QuickBird and Ikonos) came to the world. The squama fabric is
suitable to bring the city kilometer grid into global longitude and latitude grid and to achieve the data
interchange.

(®“Digital China” response to the “Digital Earth” With the rapid progress of social economy
in China and the entrance of WTO, China’s communicating network and mobile communicating
equipments increase very fast(the number of mobile phone user has reached to the world's number
two). The social requirement increased accordingly. According to the incomplete statistic, “Digital
China” has set grid data base(1km*1km) on meteorology, population, LUCC(Land Use and Land
Cover Change), geology, etc. Halt of the 31 provinces/municipalities and one-third of 660 cities have
achieved digitization, which can serve for electronic government affair, electronic commerce,
ecology section plan and costal zone development. Peking university founded Digital China
Research Academe and some studios, and almost 100 universities/colleges set the courses on
RS(Remote Sensing) and GIS(Geographic Information System). GSCAS(Graduate School of the
Chinese Academy of Sciences) set the course of lectures on Geo-information Science.

@®Grid Computing supports the “Digital Earth” The third generation of network that follows
IPys has been tested successfully in Chongqing and Changsha in China. The application of
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high-speed and tremendous capacity computers will be propitious to share the distributed computing
ability and distributed computing resources. It is very helpful to improve the match between
population and economic statistical data and satellite images, furthermore, to achieve the harmonious

plan for social, economy, natural resources and environment.

FrF TR [F fr <1, 2005 #E3 A, HA,

45 FREZE
1. Geo Information Science And Digital Earth

CHEN SHUPENG
The geo information science and Digital Earth research, being my two key resear c h fields,

have been witnessed much progress and development in China in the last decade To introduce
the development and achievements made in the above fields , I have written and presented some
papers to the various international academic conferences or symposium by cooperating with my
colleagues and graduate students in the Chinese Academy of Sciences (CAS).

Now, the English papers from 1993 to 2003 are collected and complied into this b ook
Through it, we wish to provide some new information on earth observation, d igital earth,
geographic information science and their application in China for foreign colleges and readers and
to facilitate international exchange and collab oration in these fields Meanwhile, this book can act
as an historical record f o r Chinese readers to review those development in the field of remote
sensing tec hnology, geographic information science, digital earth, etc.

This book consists six sections according to the subjects of the papers collecte d, and it can be
regarded as a sister publication of my original English book. The Starting of Remote Sensing and
Geo information System in China publ ished by China Science and Technology Publishing
House, Beijing in 1993, and it can also serve as an extension of my series monograph Probe of
Geo Science, Vol. [ ~VI as its vol.VII.

Published by Science Press and Science Press USA Inc. ,2004, 1~740

2. Mapping Landslide Susceptibility In The Three Gorge Area, China Using GIS,
Expert Systems And Fuzzy Logic

A.X. Zhu, R.X. Wang, J.P. Qiao, Y.B. Chen, Q.G. Cai, C.H. Zhou
This paper presents an approach of integrating knowledge of relationships between landslide
and environment conditions with GIS and fuzzy logic to map spatial variation of landslide
susceptibility. The GIS techniques were used to derive spatial data characterizing the environmental
conditions under which landslides occur. An inference technique constructed under fuzzy logic
combines the spatial data on environmental conditions with knowledge of landslides-environment

relationships to compute the landslide susceptibility of a location. A case study over a small
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watershed in the Three Gorges area was conducted to evaluate the validity of this approach. The case

study showed that the computed susceptibility values are much higher over areas with landslides

than areas without landslides. Thus, we conclude that the approach is capable of capturing landslide

susceptibility. However, the accuracy of the computed susceptibility depends on the quality of

knowledge on landslide-environment relationships and the ability of GIS in characterizing the
environment conditions needed.

GIS and Remote Sensing in Hydrology, Water Resources and Environment,

IAHS Publication 289 (IAHS Red Book), International Association

of Hydrological Sciences, Wallingford, UK, pp. 385~391.
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