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3.1 BB ATIR SO 2
1. Spatial information recognizing of ocean eddies based on virtual force field and its

application

CeL,DuYY, SuFZ, Yang XM

Abstract: A new approach to detecting ocean eddies automatically from remote sensing imageries
based on the ocean eddy's eigen-pattern in remote sensing imagery and "force field-based shape
extracting method" is proposed. First, the analysis on extracting eddies' edges from remote sensing
imagery using conventional edge detection arithmetic operators is performed and returns digitized
vector edge data as a result. Second, attraction forces and fusion forces between edge curves were
analyzed and calculated based on the vector eddy edges. Thirdly, the virtual significant spatial
patterns of eddy were detected automatically using iterative repetition followed by optimized rule.
Finally, the spatial form auto-detection of different types of ocean eddies was done using satellite
images. The study verified that this is an effective way to identify and detect the ocean eddy with a
complex form..
Keywords: ocean eddy; spatial pattern recognizing; force field detection

ACTA Oceanologica Sinica, 2007, 26 (4): 44~52

2. A fuzzy-based learning vector quantization neural network for recurrent nasal
papilloma detection
Chang, C. Y. and D. F. Zhuang

Abstract: The objective of this paper is to develop a complete solution for recurrent nasal
papilloma (RNP) detection. Recently, Gadolinium-enhanced dynamic magnetic resonance
imaging (MRI) has been developed and widely used in the clinical diagnosis of RNP. Because the
response of RNP regions in Gadolinium-enhanced MR images is different from the response of
normal tissues, the difference between the dynamic-MR images before and after administering a
contrast material can be used to extract coarse RNP regions automatically. In this study, a fuzzy
algorithm for learning vector quantization neural network is used to pick suspicious RNP regions.
Finally, a feature-based region growing method is applied to recover complete RNP regions. The
experimental results show that the proposed method can detect RNP regions automatically,
correctly, and fast.

Keywords: fuzzy c-means; learning vector quantization; medical image processing; neural
network; recurrent nasal papilloma (RNP)

leee Transactions on Circuits and Systems I-Regular Papers 54(12) : 2619~2627
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3. An adaptive approach to selecting a flow-partition exponent for a

multiple-flow-direction algorithm

Chengzhi Qin, A-Xing Zhu, Tao Pei, Baolin Li, Chenghu Zhou, Lin Yang

Abstract: Most Multiple Flow Direction algorithms (MFD) use a flow partition coefficient
(exponent) to determine the fractions draining to all downslope neighbors. The commonly used
MFD often employs a fixed exponent over an entire watershed. The fixed coefficient strategy
cannot effectively model the impact of local terrain conditions on the dispersion of local flow.
This paper addresses this problem based on the idea that dispersion of local flow varies over
space due to the spatial variation of local terrain conditions. Thus the flow partition exponent of
a MFD should also vary over space. We present an adaptive approach for determining the flow
partition exponent based on local topographic attribute which controls local flow partitioning. In
our approach, the influence of local terrain on flow partition is modeled by a flow partition
function which is based on local maximum downslope gradient (we refer to this approach as
MFD based on maximum downslope gradient, MFD-md for short) . With this new approach, a
steep terrain which conduces a convergent flow condition, can be modeled using a large value
for the flow partition exponent. Similarly, a gentle terrain can be modeled using a small value
for the flow partition exponent. MFD-md is quantitatively evaluated using four types of
mathematical surfaces and their theoretical ‘true’ value of Specific Catchment Area (SCA) . The
Root Mean Square Error (RMSE)  shows that the error of SCA computed by MFD-md is lower
than that of SCA computed by the widely used SFD and MFD algorithms. Application of the
new approach using a real DEM of a watershed in Northeast China shows that the flow
accumulation computed by MFD-md is better adapted to terrain conditions based on visual
judgement.
Keywords: digital elevation model (DEM) ; multiple flow direction algorithm (MFD) ; terrain
analysis; flow accumulation; geographic information system (GIS)

International Journal of Geographical Information Science, 2007, 21(4 ) : 443~458

4. Soil erosion along a long slope in the gentle hilly areas of black soil region in Northeast
China
Cui, M., Q.G. Cai, A.X.Zhu, H.M. Fan
Abstract: Characteristics of soil erosion change along a long slope in the gentle hilly areas in
black soil region in Northeast China are discussed. A simplified slope model based on segments
was used to analyze the runoff data and soil erosion data observed between 2003 and 2004 over 10
field plots with different slope length in Heshan Farm, Heilongjiang Province. We found that soil
erosion rate over long slopes in the black soil region changed alternatively along the slope and

creates alternative zones of intensive erosion and week erosion. The exact place of each zone is
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different for different rainfall conditions. In a year with less and mild precipitation, rill cannot
happen within the top 50 m, while in a year with large and intensive precipitation, rill can be
formed starting even at 15 m from the top of the slope.

Keywords: entle hilly black soil region; alternative change; erosion zone; plant hedgerow

Journal of Geographical Sciences, 2007, 17(3) : 375~383

5. Modified perpendicular drought index (MPDI) : a real-time drought monitoring method
Ghulam*, Q. Qin, T. Teyip, and Zhao-LiangLi

Abstract: Soil moisture and vegetation growth are the most direct and important indicators of
drought events and, therefore, an understanding of vegetation and soil spectral behavior is
critical to the drought estimation. Recently, Ghulam et al. [Ghulam, A., Qin, Q., Zhan, Z., 2006.
Designing of the perpendicular drought index. Environmental Geology, doi: 10. 1
007/s00254-006-0544-2 (accessed March 8, 2007) .] established the Perpendicular Drought
Index (PDI) that is based on an extensive analysis of spatial distribution features of soil
moisture in NIR-Red spectral space. In this paper, an improved drought monitoring method, the
Modified Perpendicular Drought Index (MPDI) , is developed introducing vegetation fraction,
which takes into account both soil moisture and vegetation growth. To validate the drought
indices proposed by this paper, Enhanced Thematic Mapper Plus (ETM+) and MODerate
Resolution Imaging Spectrometer (MODIS) images from different times registered over
different eco-systems with various drought conditions are used to calculate the PDI and MPDI
over ground measuring points. The PDI and MPDI are then compared to an in-situ drought
index obtained from field measurements made synchronously with the satellite overpass,
including the bulk soil moisture content at different soil depths, field moisture capacity, wilting
coefficient, etc. It is evident from the results that the PDI and the MPDI is highly accordant with
in-situ drought values with the highest correlation (R-2 =0.8134) found between the MPDI and
an in-situ drought index derived from 0-20 cm mean soil moisture. This study concludes that the
PDI and the MPDI provide quite similar results for bare soil surfaces, especially in the early
stages of vegetation growth. However, the MPDI demonstrates a much better performance in
measuring vegetated surfaces since it takes into account both soil moisture and vegetation
growth in the modeling process. The MPDI has the potential to provide a simple and real-time
drought monitoring method in the remote estimation of drought phenomena. (¢) 2007
International Society of Photogrammetry and Remote Sensing, Inc. (ISPRS) . Published by
Elsevier B.V All rights reserved.

Keywords: NIR-red spectral space; modified perpendicular drought index (MPDI) ; drought
monitoring

ISPRS Journal of Photogrammetry and Remote Sensing. doi:10.1016/j.isprsjprs.2007.03.002. 62: 150~164.
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6. Exploration of the spectral space based on vegetation index and albedo for surface

drought estimation

Ghulam*, Zhao-LiangLi, Q. Qin,and Q Tong

Abstract: In this paper, a simple surface dryness index (Vegetation Condition Albedo Drought
Index, VCADI) based on the spectral patterns of surface moisture in two dimensional spectral
space of vegetation index versus broadband albedo is suggested. VCADI derived from
multi-sources remote sensing data including the Thematic Mapper (TM) , the Enhanced Thematic
Mapper Plus (ETM+) and the MODerate Resolution Imaging Spectroradiometer (MODIS)
images are significantly related to field measured soil moisture over different ecosystems.
Spatio-temporal patterns of VCADI are further analyzed using time series of MODIS data over
Ningxia Huizu Autonomous Region of China. Results indicate that VCADI variations are
accordant with regional rainfall dynamics and the index has a potential in drought estimation as a
simple satellite derived method completely independent of surface ancillary data.
Keywords: Vegetation condition albedo drought index (VCADI) ; surface moisture; spectral
feature space; drought estimation

Journal of Applied Remote Sensing, doi:10.1117/1.2784792 Vol. 1, 013529 (Aug. 24, 2007 )

7. A method for canopy water content estimation for highly vegetated surfaces — shortwave
infrared perpendicular water stress index
Ghulam*, Zhao-LiangLi, Q. Qin, Q, Tong, J.H. Wang, A. Kasimu, L. Zhu

Abstract: In this paper, a new method for canopy water content (FMC) estimation for highly
vegetated surfaces-shortwave infrared perpendicular water stress index (SPSI) is developed
using NIR, SWIR wavelengths of Enhanced Thematic Mapper Plus (ETM+) on the basis of
spectral features and distribution of surface targets with different water conditions in NIR-SWIR
spectral space. The developed method is further explored with radiative transfer simulations
using PROSPECT, Lillesaeter, SailH and 6S. It is evident from the results of validation derived
from satellite synchronous field measurements that SPSI is highly correlated with FMC,
coefficient of determination (R squared) and root mean square error are 0.79 and 26.41 %. The
paper concludes that SPSI has a potential in vegetation water content estimation in terms of
FMC.

Keywords: leaf water content; shortwave infrared perpendicular water stress index (SPSI) ;
remote estimation of vegetation water content

Science in China Series D Earth Sciences, doi:10.1007/s11430-007-0086-9.2007 50(9.) :1359~1368.
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8. Assessing the effect of land use/land cover change on the change of urban heat island
intensity
He,J. F.,J. Y. Liu, et al.

Abstract: Due to rapid economic development, China has experienced one of the greatest rates of
change in land use/land cover during the last two decades. This change is mainly urban expansion
and cultivated land reduction in urban growth regions, both of which play an important role in
regional climate change. In this paper, the variation of the urban heat island (UHI) caused by
urbanization has been evaluated with an analysis of land use change in China. First,
meteorological observation stations were grouped by different land cover types (dry land, paddy
field, forest, grassland, water field, urban, rural inhabitable area, industrial and mineral land, and
waste land) throughout China. These stations were subdivided into urban and non-urban classes.
Then, a new method was proposed to determine the UHI intensity from the difference between the
observed and the interpolated air temperature of urban type weather stations. The results indicate
that the trends of UHI intensity in different land use change regions are spatially correlated with
regional land use and its change pattern. During 1991-2000, the estimated UHI intensity has
increased by 0.11 degrees C per decade in the spring and has fluctuated in other seasons
throughout China resulting from land use change.

Theoretical and Applied Climatology2007 90(3-4) : 217~226. (SCI )

9. Spatial information recognizing of ocean eddies based on virtual force field and its
application
CeL,DuYY, SuFZ, Yang XM

Abstract: A new approach to detecting ocean eddies automatically from remote sensing imageries
based on the ocean eddy's eigen-pattern in remote sensing imagery and "force field-based shape
extracting method" is proposed. First, the analysis on extracting eddies' edges from remote sensing
imagery using conventional edge detection arithmetic operators is performed and returns digitized
vector edge data as a result. Second, attraction forces and fusion forces between edge curves were
analyzed and calculated based on the vector eddy edges. Thirdly, the virtual significant spatial
patterns of eddy were detected automatically using iterative repetition followed by optimized rule.
Finally, the spatial form auto-detection of different types of ocean eddies was done using satellite
images. The study verified that this is an effective way to identify and detect the ocean eddy with a
complex form..

Keywords: ocean eddy; spatial pattern recognizing; force field detection

ACTA Oceanologica Sinica, 2007, 26 (4): 44~52
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10. Assessing the effect of land use/land cover change on the change of urban heat island
intensity
He, J., J. Liu, D. Zhuang, W. Zhang, and M. Liu

Abstract: Due to rapid economic development, China has experienced one of the greatest rates of
change in land use/land cover during the last two decades. This change is mainly urban expansion
and cultivated land reduction in urban growth regions, both of which play an important role in
regional climate change. In this paper, the variation of the urban heat island (UHI) caused by
urbanization has been evaluated with an analysis of land use change in China. First,
meteorological observation stations were grouped by different land cover types (dry land, paddy
field, forest, grassland, water field, urban, rural inhabitable area, industrial and mineral land, and
waste land)  throughout China. These stations were subdivided into urban and non-urban classes.
Then, a new method was proposed to determine the UHI intensity from the difference between the
observed and the interpolated air temperature of urban type weather stations. The results indicate
that the trends of UHI intensity in different land use change regions are spatially correlated with
regional land use and its change pattern. During 1991-2000, the estimated UHI intensity has
increased by 0.11 degrees C per decade in the spring and has fluctuated in other seasons
throughout China resulting from land use change.

Theor. Appli. Climatol. 90, 217-226, DOI 10.1007/s00704-006-0273-1

11. An RM-NN algorithm for retrieving land surface temperature and emissivity from
EOS/MODIS data
K. Mao, J. Shi, Zhao-LiangLi, H. Tang
Abstract: [1] Three radiative transfer equations are built for MODIS bands 29, 31, and 32, which
involve six unknown parameters ( average atmospheric temperature, land surface temperature
(LST) , three band emissivities, and water vapor content) . The relationships between geophysical
parameters have been analyzed in detail, which indicates that neural network is one of the best
methods to resolve these ill-posed problems ( LST and emissivity) . Retrieval analysis indicates
that the combined radiative transfer model (RM) with neural network (NN) algorithm can be
used to simultaneously retrieve land surface temperature and emissivity from
Moderate-Resolution Imaging Spectroradiometer ( MODIS) data. Simulation data analysis
indicates that the average error of LST is under 0.4 K and the average error of emissivity is under
0.008, 0.006, and 0.006 for bands 29, 31, and 32, respectively. The comparison analysis between
retrieval result by RM-NN and MODIS product algorithm indicates that the generalized split
window LST overestimates the emissivity and underestimates land surface temperature. The
retrieval results by RM-NN lie between the two products provided by NASA and closer to
day/night LST algorithm after statistics analysis. The average error is 0.36 K relative to MODIS
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LST product (MOD11 L2) retrieved by generalized split window algorithm if we make a
regression revision. The comparison of retrieval results with ground measurement data in
Xiaotangshan also indicates that the RM-NN can be used to retrieve accurately land surface
temperature and emissivity.

Journal of Geophysical Research-atmosphere, 112, D21102, doi:10.1029/2007JD008428

12. A physics-based statistical algorithm for retrieving land surface temperature from
AMSR-E passive microwave data.
K. Mao*, J. Shi, Zhao-LiangLi,Z. Qin, M. Li and B. Xu

Abstract: AMSR-E and MODIS are two EOS (Earth Observing System)  instruments on board the
Aqua satellite. A regression analysis between the brightness of all AMSR-E bands and the MODIS land
surface temperature product indicated that the 89 GHz vertical polarization is the best single band to
retrieve land surface temperature. According to simulation analysis with AIEM, the difference of
different frequencies can eliminate the influence of water in soil and atmosphere, and also the surface
roughness partly. The analysis results indicate that the radiation mechanism of surface covered snow is
different from others. In order to retrieve land surface temperature more accurately, the land surface
should be at least classified into three types: water covered surface, snow covered surface, and
non-water and non-snow covered land surface. In order to improve the practicality and accuracy of the
algorithm, we built different equations for different ranges of temperature. The average land surface
temperature error is about 2-3 degrees C relative to the MODIS LST product.

Keywords: brightness temperature; LST; AMSR-E; MODIS; AIEM

Science in China Series D Earth Sciences, 50(7): 1115~1120

13. Research on runoff forecast approaches to the Aksu River basin
Ouyang Rulin, Cheng Weiming et al.

Abstract: The Aksu River (the international river between China and Kirghiz) has become the
main water source for the Tarim River. It significantly influences the Tarim River's formation,
development and evolution. Along with the western region development strategy and the Tarim
River basin comprehensive development and implementation, the research is now focused on
the Aksu River basin hydrologic characteristic and hydrologic forecast. Moreover, the Aksu
River is representative of rivers supplied with glacier and snow melt in middle-high altitude arid
district. As a result, the research on predicting the river flow of the Aksu River basin has
theoretical and practical significance. In this paper, considering the limited hydrometeorological
data for the Aksu River basin, we have constructed four hydrologic forecast approaches using
the daily scale to simulate and forecast daily runoff of two big branches of the Aksu River basin.

The four approaches are the upper air temperature and the daily runoff correlation method,
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AR(p) runoff forecast model, temperature and precipitation revised AR(p) model and the
NAM rainfall-runoff model. After comparatively analyzing the simulation results of the four
approaches, we discovered that the temperature and precipitation revised AR(p) model, which
needs less hydrological and meteorological data and is more predictive, is suitable for the
short-term runoff forecast of the Aksu River basin. This research not only offers a foundation for
the Aksu River and Tarim Rivers' hydrologic forecast, flood prevention, control and the entire
basin water collocation, but also provides the hydrologic forecast reference approach for other
arid ungauged basins.

Keywords: the Aksu River; ungauged basins; daily runoff; forecast model

Science in China Series D: Earth Sciences (Supp.l.) , 2007, vol. 50, 16~25

14. Delineation of support domain of feature in the presence of noise

Pei T, Zhu AX., Zhou CH, Li BL, Qin CZ.
Abstract: Clustered events are usually deemed as feature when several spatial point processes are
overlaid in a region. They can be perceived either as a precursor that may induce a major event to
come or as offspring triggered by a major event. Hence, the detection of clustered events from
point processes may help to predict a forthcoming major event or to study the process caused by a
major event. Nevertheless, the locations of existing clustered events alone are not sufficient to
identify the area susceptible to a potential major future event or to predict the potential locations
of similar future events, so it is desirable to know the shape and the size of the region (the
"territory" of feature events) that the feature process occupies. In this paper, the support domain
of feature (SDF), the region over which any feature event has the equivalent likelihood to occur, is
employed to approximate the "territory" of feature events. A method is developed to delineate the
SDF from a region containing spatial point processes. The method consists of three major steps.
The first is to construct a discrimination function for separating feature points from noise points.
The second is to divide the entire area into a regular mesh of points and then compute a fuzzy
membership value for each grid point belonging to the SDF. The final step is to trace the boundary
of the SDF. The algorithm was applied to two seismic cases for evaluation, one is the Lingwu
earthquake and the other is the Longling earthquakes. Results show that the main earthquakes in
both areas as well as most aftershocks triggered by them fell into the estimated SDFs. The case
study of Longling shows that the algorithm can deal with a region containing more than two
processes. (C) 2007 Elsevier Ltd. All rights reserved.
Keywords: nearest-neighbor; cluster; spatial point process; poisson process; spatial data mining;
earthquake prediction; EM algorithm

Computers and Geosciences, 33(5.) :952~965
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15. Characteristics of landscape information Tupu of the Yellow River swings and its

subdeltas during 1855-2000

Q.H. YE, S.L. CHEN, C. HUANG, et al

Abstract: Based on the theories and methods of cartography on spatial pattern and temporal
evolution in Geo-information Tupu (Carto-methodology in Geo-information, CMGI) and the
quantitative measurements of pattern and process in landscape ecology, the methodology of
landscape information Tupu in studying the swing process of the Yellow River (YR) over the
Yellow River Delta (YRD)  during 18552000 has been demonstrated. The main content includes:
(1> methodology of landscape information Tupu; (2) evolution process Tupu of YR rump
channels; (3) evolution process Tupu of the 7 pieces of subdeltas in YRD during 1855-2000; (4)
landscape information Tupu of the modern YRD and the current YRD; (5) landscape information
Tupu of YR rump channels on the 7 pieces of subdeltas during 1855-2000; and (6)
corridor-matrix landscape information Tupu by YR swings. The methodology of landscape
information Tupu here is still primary but we hope that it could provide a new tool for exploring
an integrated research on spatiotemporal approaches for landscape "pattern and process".
Keywords: geo-information Tupu; landscape information Tupu; spatiotemporal analysis; the
yellow river (YR) ; the yellow river delta (YRD) ; corridor-matrix landscape

Sci China Ser D-Earth Sci, 2007, 50(10.) :1566~1577.

16. A new method based on remote sensing observations and data assimilation for
estimation of evapotranspiration over field crops
Qin J, Liu RG, Liang SL, et al.

Abstract: Much research has focused on the estimation of evapotranspiration (ET) over field
crops for agricultural applications such as irrigation scheduling. In this research, a variational data
assimilation scheme is developed based on the weak constraint concept. It assimilates surface skin
temperature into a simple land surface model for estimation of ET. An automatic differentiation
technique is used to derive the adjoint codes to evaluate the gradient of the cost function. After
construction of this assimilation system, application case studies are examined to test its
performance over field crops. The results show that ET can be retrieved with highly satisfactory
accuracy.

Keywords: evapotranspiration; data assimilation; field crops; weak constraint

NEW ZEALAND Journal of Agricultural Research,2007 50:5, 997~1004
17. Application of A New Leaf Area Index Algorithm to China’s Landmass using MODIS
Data for Carbon Cycle Research

Ronggao Liu, Jing M. Chen, et al.
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Abstract: An operational system was developed for mapping the leaf area index (LAI) for carbon
cycle models from the moderate resolution imaging spectroradiometer (MODIS)  data. The LAI
retrieval algorithm is based on Deng et al. [2006. Algorithm for global leaf area index retrieval
using satellite imagery. IEEE Transactions on Geoscience and Remote Sensing, 44, 2219-2229],
which uses the 4-scale radiative transfer model [Chen, J.M., Leblancs, 1997. A 4-scale
bidirectional reflection model based on canopy architecture. IEEE Transactions on Geoscience and
Remote Sensing, 35, 1316-1337] to simulate the relationship of LAI with vegetated surface
reflectance measured from space for various spectral bands and solar and view angles. This
algorithm has been integrated to the MODISoft platform, a software system designed for
processing MODIS data, to generate 250 m, 500 m and 1 km resolution LAI products covering all
of China from MODIS MODO02 or MODO09 products. The multi-temporal interpolation method
was implemented to remove the residual cloud and other noise in the final LAI product so that it
can be directly used in carbon models without further processing. The retrieval uncertainties from
land cover data were evaluated using five different data sets available in China. The results
showed that mean LAI discrepancies can reach 27%. The current product was also compared with
the NASA MODIS MOD15 LAI product to determine the agreement and disagreement of two
different product series. LAI values in the MODIS product were found to be 21% larger than those
in the new product. These LAI products were compared against ground TRAC measurements in
forests in Qilian Mountain and Changbaishan. On average, the new LAI product agrees with the
field measurement in Changbaishan within 2%, but the MODIS product is positively biased by
about 20%. In Qilian Mountain, where forests are sparse, the new product is lower than field
measurements by about 38%, while the MODIS product is larger by about 65%.

Journal of Environmental Management, 85(3.) : 649~658.

18. Carbon sinks and sources of China’s forests during 1901-2001
Shaoqgiang Wang, Jingming Chen, Weimin Ju, Xianfeng Feng, Mingzhen Chen, Panqin Chen,
Guirui Yu

Abstract: This paper reports the annual carbon (C)  balance of China's forests during 1901-2001
estimated using the Integrated Terrestrial Ecosystem C-budget model (InTEC) . Annual carbon
source and sink distributions are simulated for the same period using various spatial datasets
including land cover and leaf area index (LAI) obtained from remote sensing, soil texture,
climate, forest age, and nitrogen deposition. During 1901-1949, China's forests were a source of
21.0+/-7.8 Tg C yr(-1) due to disturbances (human activities) . Its size increased to 122.3+/-25.3
Tg C yr(-1) during 1950-1987 due to intensified human activities in the late 1950s, early 1960s,
1970s and early 1980s. The forests became large sinks of 176.7+/-44.8 Tg C yr(-1) during

1988-2001, owing to large-scale plantation and forest regrowth in previously disturbed areas as
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well as growth stimulation by nondisturbance factors such as climatic warming, atmospheric
CO(2) fertilization, and N deposition. From 1901 to 2001, China's forests were a small carbon
source of 3.32 Pg C, about 32.9+/-22.3 Tg C yr(-1). The overall C balance in biomass from InTEC
generally agrees with previous results derived from forest inventories of China's forests. INTEC
results also include C stock variation in soils and are therefore more comprehensive than previous
results. The uncertainty in InTEC results is still large, but it can be reduced if a detailed forest age
map becomes available.

Keywords: Carbon sink; Carbon source; Forest; Carbon cycle; China

Journal of Environmental Managment, Vol 85, (3): 524~537, 2007

19. Using the RBFN model and GIS technique to assess wind erosion hazard of inner
Mongolia, China
Shi, H. D., J. Y. Liu, et al.

Abstract: Soil wind erosion is the primary process and the main driving force for land
desertification and sand-dust storms in and and semi-arid areas of Northern China. While many
researchers have studied this issue, this study quantified the various indicators of soil wind erosion,
using the GIS technology to extract the spatial data and to construct a RBFN (Radial Basis
Function Network) model for Inner Mongolia. By calibrating sample data of the different levels
of wind erosion hazard, the model parameters were established, and then the assessment of wind
erosion hazard. Results show that in the southern parts of Inner Mongolia wind erosion hazards
are very severe, counties in the middle regions of Inner Mongolia vary from moderate to severe,
and in eastern are slight. Comparison of the results with other research shows conformity with
actual conditions, proving the reasonability and applicability of the RBFN model. Copyright (C)
2007 John Wiley & Sons, Ltd.
Keywords: wind erosion hazard; radial basis function network (RBFN) ; assessment; inner
Mongolia; China

Land Degradation & Development 18(4) : 413~422. (SCI )

20. An experiment using a circular neighborhood to calculated slope gradient from a DEM
Shi, X., A.X.Zhu, J. Burt, W. Choi, R. Wang, T. Pei, B. Li, C.Z. Qin

Abstract: The traditional 3 3 cell neighborhood used in a focal operation on a raster layer has a

square shape that results in a dimensional neighborhood of which the orientation is eventually

arbitrary to the physical features represented. This paper presents an experiment using a circular

neighborhood to calculate slope gradient. Comparisons of the results from a circular neighborhood

with the results from some traditional methods show that (a) for a smooth surface, the result from

a circular neighborhood is more accurate than that from a square neighborhood, (b) a circular
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neighborhood is generally more sensitive to noise in the input DEM than a square neighborhood,
and (¢) in a validation using field measurements, the circular neighborhood performs better than
the square neighborhood when the ratio of user-specified neighborhood size to cell size is high.

Photogrammetric Engineering & Remote Sensing,2007 73 (2) : 143~154.

21. Comparative analyses of the scaling diversity index and its applicability
Tian Xiang Yue, Sheng Nan Ma, Shi Xin Wu, Jin-Yan Zhan.

Abstract: As well as the newly developed scaling diversity index, there are also eleven traditional
diversity indices to be found in the literature. Analyses show that these eleven traditional indices
are unable to formulate the richness component of diversity. In particular, the most widely used
index, the Shannon-Weiner index, cannot express the evenness component. On the contrary, the
scaling diversity index is able to formulate both the richness aspect and the evenness aspect of
diversity. The scaling diversity index has been applied to developing scenarios of ecological
diversity at different spatial resolutions and spatial scales. A case study in Fukang in the Xinjiang
Uygur Autonomous Region in China shows that the scaling diversity index is sensitive to spatial
resolution and is easy to understand. It is scientifically sound and could be operated at affordable
cost.

International Journal of Remote Sensing, 2007, 28(7.) , 1611~1623

22. A Simulation of Vertical Wind Profile under Neutral Condition
Tian Xiang Yue, Wei Wang, Qiang Yu, Zhi Lin Zhu, Shi Huang Zhang, Ren Hua Zhang, Zheng
Ping Du.

Abstract: After analysing formulations of the horizontal wind velocity above a nonuniform
underlying surface, it is found that the mean height of roughness elements, fractional vegetation
cover and leaf area index are the most essential parameters of vertical wind profile under neutral
conditions. By using Landsat-5 data, every-10-days observed data in the field, the every-10-days
Normalized Difference Vegetation Index (NDVI) data from NOAA-14 meteorological satellite, 1 :
10000 land-use data, and 1 : 10000 topographical data, the mean height, leaf area index and
fractional vegetation cover of wheat at Yucheng Integrated Agricultural Experiment Station are
simulated as functions of NDVI. Then, hourly horizontal wind velocity at a height of 4m during
the period from 21:05 on 5 March 2000 to 7:05 on 24 May 2000 is calculated, for which hourly
observed horizontal wind velocity at a height of 2m is first used to simulate the wheat parameter
of the dimensionless constant. The results show that the simulated velocity is almost identical to
the observation velocity at a height of 4 m.

International Journal of Remote Sensing, 2007, 28(10) : 2207~2219
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23. Scenarios of Land Cover in China
Tian Xiang Yue, Ze Meng Fan, Ji Yuan Liu

Abstract: A method for surface modeling of land cover change (SMLC) is developed on the basis
of establishing transition probability matrixes between land cover types and HLZ types. SMLC is
used to simulate land cover scenarios of China for the years 2039, 2069 and 2099, for which HLZ
scenarios are first simulated in terms of HadCM3 climatic scenarios that are downscaled in zonal
model of spatial climate change in China. This paper also analyzes spatial distribution of land cover
types, area change and mean center shift of each land cover type, ecotope diversity, and patch
connectivity under the land cover scenarios. The results show that cultivated land would decrease
and woodland would expand greatly with climatic change, which coincides with consequences
expected by implementation of Grain-for-Green policy. Nival area would shrink, and desertification
area would expand at a comparatively slow rate in future 100 years. Climate change would generally
cause less ecotope diversity and more patch connectivity. Ecosystems in China would have a pattern
of beneficial cycle after efficient ecological conservation and restoration. However, if human
activities would exceed regulation capacity of ecosystems themselves, the ecosystems in China
might deteriorate more seriously. [All rights reserved Elsevier]

Global and Planetary Change, 2007, 55(4) , 317~342

24. A new method of surface modeling and its application to DEM construction

Tian-Xiang Yue, Zheng-Ping Du, Dun-Jiang Song, Yun Gong.
Abstract: A new method of surface modelling based on the fundamental theorem of surfaces
(SMTS) is presented. Eight different test surfaces are employed to comparatively analyze the
simulation errors of SMTS and the classical methods of surface modeling in GIS, including TLI
(triangulated irregular network with linear interpolation) , SPLINE, IDW (inverse distance
weighted) and KRIGING. Numerical tests show that SMTS is much more accurate than the
classical methods. SMTS theoretically gives a solution to the error problem that has long troubled
DEM construction. As a real-world example, SMTS is used to construct a DEM of the Da-Fo-Si coal
mine in Shaan-Xi Province, China. Its root mean square error (RMSE) is compared with those of
DEMs constructed by the four classical methods. The results show that although SMTS also has a
higher accuracy in the real-world example, the improvement of accuracy is less distinct than that
expected from the numerical tests. The accuracy loss seems to be caused by location differences
between sampling points and the central points of lattices of the simulated surfaces. Two alternative
ways are proposed to solve this problem. (¢c) 2007 Elsevier B.V All rights reserved.
Keywords: surface modeling; fundamental theorem of surfaces; numerical test; error analysis;
digital elevation model

Geomorphology 91(1-2) , 161~172
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25. Comparison of leaf angle distribution functions: effect on extinction coefficient and
fraction of sunlit foliage.
W.M. Wang*, Zhao-LiangLi and H.B. Su

Abstract: Leaf angle distribution is a key parameter to characterize canopy structure and plays a
crucial role in controlling energy and mass balance in soil-vegetation-atmosphere-transfer system.
Several leaf angle distribution functions found in literature have been proposed to account for the
non-random distribution of leaf inclination angle with one or two parameters. In this paper, these
leaf angle distribution functions (Beta distribution function, ellipsoidal function,
rotated-ellipsoidal function, Verhoef's algorithm and de Wit's functions) were compared with field
data collected in the First ISLSCP Field Experiment (FIFE) project and two sites within
Ku-ring-gai Chase National Park, Sydney, Australia. All functions performed reasonably well.
However, the comparison showed that the two-parameter functions including the Beta distribution
function and Verhoef's algorithm commonly were more consistent predictors than one-parameter
functions. G-statistics and 2 test applying to the estimates of leaf angle distribution demonstrated
that Beta function presented more robustness over other functions, even the ellipsoidal leaf
distribution function which has been widely used. Furthermore, the predictions of leaf angle
distribution by these functions were used to calculate extinction coefficient and to separate foliage
into sunlit and shaded parts. The results suggested that, ellipsoidal function may be suitable to be
retrieved with remotely-sensed data and to compute extinction coefficient and fraction of sunlit
foliage because this function requires only a single parameter, namely the ratio of the horizontal
semi-axis length to the vertical semi-axis length of an ellipsoid. Finally, the comparison of three
approaches (Nilson's, Fuchs’ and Ross—Goudriaan's algorithms) for computing extinction
coefficient indicated that, there was no significant difference between the three approaches.
Keywords: Leaf angle distribution; Extinction coefficients; Beer's law; Sunlit foliage

Agricultural and Forest Meteorology,2007, 143:106~122

26. Net primary productivity of China's terrestrial ecosystems from a process model driven
by remote sensing.
Xianfeng Feng, Gaohuan Liu, Jing M. Chen.
Abstract: The terrestrial carbon cycle is one of the foci in global climate change research.
Simulating net primary productivity (NPP) of terrestrial ecosystems is important for carbon cycle
research. In this study, China's terrestrial NPP was simulated using the Boreal Ecosystem
Productivity Simulator (BEPS) , a carbon-water coupled process model based on remote sensing
inputs. For these purposes, a national-wide database (including leaf area index, land cover,
meteorology, vegetation and soil) at a [ km resolution and a validation database were established.

Using these databases and BEPS, daily maps of NPP for the entire China's landmass in 2001 were
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produced, and gross primary productivity (GPP) and autotrophic respiration (RA) were
estimated. Using the simulated results, we explore temporal-spatial patterns of China's terrestrial
NPP and the mechanisms of its responses to various environmental factors. The total NPP and
mean NPP of China's landmass were 2.235GtC and 235.2gCm(-2) yr(-1) , respectively; the total
GPP and mean GPP were 4.418 GtC and 465 gCm m(-2) yr(-1) 1; and the total RA and mean
RA were 2.227 GtC and 234 gC m-2 yr-1, respectively. On average, NPP was 50.6% of GPP. In
addition, statistical analysis of NPP of different land cover types was conducted, and
spatiotemporal patterns of NPP were investigated. The response of NPP to changes in some key
factors such as LAI, precipitation, temperature, solar radiation, VPD and AWC are evaluated and
discussed. (C) 2006 Elsevier Ltd. All rights reserved.
Keywords: BEPS; net primary productivity (NPP) ; leaf area index (LAID) ; land cover; soil
available water capacity (AWC)

Journal of Environmental Managment, Vol 85, (3): 563~573, 2007 (SCI.)

27. Removal of Noise by Wavelet Method to Generate High Quality Temporal Data of
Terrestrial MODIS Products,
Xiaoliang Lu, Ronggao Liu, Jiyuan Liu and Shunlin Liang

Abstract: Time-series terrestrial parameters derived from NOAA/AVHRR, SPOT/VEGETATION,
TERRA, or AQUA/MODIS data, such as Normalized Difference Vegetation Index (NDVI) , Leaf
Index Area (LAI) , and Albedo, have been extensively applied to global climate change. However,
the noise impedes these data from being further analyzed and used. In this paper, a wavelet-based
method is used to remove the contaminated data from time-series observations, which can
effectively maintain the temporal pattern and approximate the "true" signals. The method is
composed of two steps: (a) , time-series values are linearly interpolated with the help of quality
flags and the blue band, and (b) , time series are decomposed into different scales and the highest
correlation among several adjacent scales is used, which is more robust and objective than the
threshold-based method. Our objective was to reduce noise in MODIS NDVI, LAI, and Albedo
time-series data and to compare this technique with the BISE algorithm, Fourier-based fitting
method, and the Savitzky-Golay filter method. The results indicate that our newly developed
method enhances the ability to remove noise in all three time-series data products.

Photogrammetric Engineering & Remote Sensing, 73(10.) , 1129~1140.

28. Potential and sustainability for carbon sequestration with improved soil management in
agricultural soils of China.

Yan Huimin ,Cao Mingkui, Jiyuan Liu and Bo Tao
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Abstract: Arable land soils generally have lower organic carbon (C) levels than soils under
native vegetation; increasing the C stocks through improved management is suggested as an
effective means to sequester CO2 from the atmosphere. China's arable lands, accounting for 13%
of the world's total, play an important role in soil C sequestration, but their potential to enhance C
sequestration has not yet been quantitatively assessed. The C sequestration by agricultural soils is
affected by many environmental factors (such as climate and soil conditions), biological processes
(crop C fixation, decomposition and transformation) , and crop and soil management (e.g. tillage
and manure application) . Estimation of the C sequestration potential requires the quantification of
the combined effects of these factors and processes. In this study, we used a coupled remote
sensing- and process-based ecosystem model to estimate the potential for C sequestration in
agricultural soils of China and evaluated the sustainability of soil C uptake under different soil
management options. The results show that practicing no-tillage on 50% of the arable lands and
returning 50% of the crop residue to soils would lead to an annual soil C sequestration of 32.5 Tg
C, which accounts for about 4% of China's current annual C emission. Soil C sequestration with
improved soil management is highly time-dependent; the effect lasted for only 20-80 years.
Generally, practicing no-tillage causes higher rate and longer sustainability of soil C sequestration
than only increasing crop residue into soils. The potential for soil C sequestration varied greatly
among different regions due to the differences in climate, soil conditions and crop productivity.
(¢c) 2006 Elsevier B. V. All rights reserved.

Keywords: carbon sequestration; soil management; process model; remote sensing

Agriculture, Ecosystems and Environment,2007,121(4 ) : 325~335

29. Developing a Continental-scale Measure of Gross Primary Production by Combining
MODIS and AmeriFlux Data through Support Vector Machine Approach
Yang, F., K. Ichii, M.A. White, H. Hashimoto, A.R. Michaelis, P.Votava, A.X.Zhu, A. Huete, S.
Running, and R.R. Nemani
Abstract: Remote sensing is a potentially powerful technology with which to extrapolate eddy
covariance-based gross primary production (GPP) to continental scales. In support of this concept,
we used meteorological and flux data from the AmeriFlux network and Support Vector Machine
(SVM) , an inductive machine learning technique, to develop and apply a predictive GPP model
for the conterminous U.S. In the following four-step process, we first trained the SVM to predict
flux-based GPP from 33 AmeriFlux sites between 2000 and 2003 using three remotely-sensed
variables (land surface temperature, enhanced vegetation index (EVI) , and land cover) and one
ground-measured variable (incident shortwave radiation ) . Second, we evaluated model
performance by predicting GPP for 24 available AmeriFlux sites in 2004. In this independent
evaluation, the SVM predicted GPP with a root mean squared error (RMSE) of 1.87 gC/m(2)/day

37



2007 £F B 5 I B AR 40 [ 5K 0 SR AR A

and an R-2 of 0.71. Based on annual total GPP at 15 AmeriFlux sites for which the number of
8-day averages in 2004 was no less than 67%(30 out of a possible 45) , annual SVM GPP
prediction error was 32.1% for non-forest ecosystems and 22.2% for forest ecosystems, while the
standard Moderate Resolution Imaging Spectroradiometer GPP product (MOD17) had an error of
50.3% for non-forest ecosystems and 21.5% for forest ecosystems, suggesting that the regionally
tuned SVM performed better than the standard global MOD 17 GPP for non-forest ecosystems but
had similar performance for forest ecosystems. The most important explanatory factor for GPP
prediction was EVI, removal of which increased GPP RMSE by 0.85 gC/m2/day in a
cross-validation experiment. Third, using the SVM driven by remote sensing data including
incident shortwave radiation, we predicted 2004 conterminous U.S. GPP and found that results
were consistent with expected spatial and temporal patterns. Finally, as an illustration of SVM
GPP for ecological applications, we estimated maximum light use efficiency (e(max)) , one of the
most important factors for standard light use efficiency models, for the conterminous U.S. by
integrating the 2004 SVM GPP with the MOD17 GPP algorithm. We found that emax varied from
similar to 0.86 gC/MJ in grasslands to similar to 1.56 gC/MJ in deciduous forests, while MOD17
emax was 0.68 gC/MJ for grasslands and 1.16 gC/MJ for deciduous forests, suggesting that
refinements of MOD17 emax may be beneficial. 2007 Elsevier Inc. All rights reserved.

Keywords: gross primary production; AmeriFlux; support vector machines; light use efficiency;
moderate resolution Imaging spectroradiometer (MODIS)

Remote Sensing of Environment,2007, 110 (3 , 109~122.

30. Several key issues in developing of cylinder type of 3-DOF ultrasonic motor
Z. Li, C. Zhao, W. Huang and Zhao-LiangLi

Abstract: A cylinder type 3-DOF ultrasonic motor consists of a cylinder-shaped stator and
aspherical rotor. Two bending vibration modes with orthogonality and a longitudinal vibration
mode are excited in the stator by three groups of piezoelectric ceramic elements, respectively. The
combinations of any two modes mentioned above push the rotor to rotate in one plane. Totally, the
rotor can rotate around X, y or z-axes. This paper summarizes some key issues in developing the
motor whose output properties and efficiency can be improved. These key issues include selection
of the vibration modes, consistency of the modal frequencies, placement of the piezoelectric
ceramic elements and the supporting plane, setting of pre-pressure and rotor-stator contact angle,
influence of interfering modes. (C) 2007 Elsevier B.V. All rights reserved.

Keywords: 3-degree of freedom; ultrasonic motor; stator; mode of vibration

Sensors and Actuators A,2007, 136: 704~709.
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32. Formalizing natural-language spatial relations between linear objects with topologic and
metric properties.
Xu, J

Abstract: People usually use qualitative terms to express spatial relations, while current
geographic information systems (GISs) all use quantitative approaches to store spatial
information. The abilities of current GISs to represent and query spatial information about
geographic space are limited. Based on the result of a human-subject test of natural-language
descriptions of spatial relations between linear geographic objects, this paper defines a series of
quantitative indices that are related to natural-language spatial relation terms, and uses these
indices to formalize the ambiguous natural-language representation with a decision-tree algorithm.
The result indicates that using both topological indices and metric indices can formalize the
natural-language spatial predicates better than using only topological indices. The rules extracted
from the trees are used to characterize the spatial relations into qualitative description groups.
Using these rules, a prototype of an intelligent natural-language interface for the ESRI software
ArcGIS that can query spatial relations between two linear objects in natural English language is
implemented using SNePS (the Semantic Network Processing System.

International Journal of Geographical Information Science, 2007,21(4 ) : 377~395. (SCI)
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1. Streamflow trends and hydrological response to climatic change in Tarim headwater
basin
Jiang Yan, Zhou Chenghu, Cheng Weiming

Abstract: This paper has studied the change of streamflow and the impact of climatic vari-ability
conditions on regional hydrological cycle in the headwater of the Tarim River Basin.This study
investigates possible causes of observed trends in stream?ow in an environment which is highly
variable in terms of atmospheric conditions, and where snow and ice melt play an important role
in the natural hydrological regime. The discharge trends of three head streams have a significant
increase trend from 1957 to 2002 with the Mann—Kendall test.Complex time-frequency
distributions in the streamflow regime are demonstrated especially by Morlet wavelet analysis
over 40 years. The purpose is to ascertain the nature of climatic factors spatial and temporal
distribution, involved the use of EOF (Empirical Orthogonal Function) to compare the dominant
temperature, precipitation and evaporation patterns from normally climatic records over the
Tarim’s headwater basin. It shows that the first principal component was dominated since the
1990s for temperature and precipitation, which identifies the significant ascending trend of spatial
and temporal pattern characteristics under the con-dition of the global warming. An exponential
correlation is highlighted between surface air temperature and mean river discharge monthly, so
the regional runoff increases by 10%—16% when surface air temperature rises by 1°C. Results
suggest that headwater basins are the most vulnerable environments from the point of view of
climate change, because their wa-tershed properties promote runoff feeding by glacier and snow
melt water and their funda-mental vulnerability to temperature changes affects rainfall, snowfall,
and glacier and ice melt.

Journal of Geographical Sciences 2007.1: 51~61
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49. A new method based on remote sensing observations and data assimilation for estimation of

evapotranspiration over field crops
Qin J, Liu RG, Liang SL, et al

Abstract: Much research has focused on the estimation of evapotranspiration (ET) over field crops
for agricultural applications such as irrigation scheduling. In this research, a variational data
assimilation scheme is developed based on the weak constraint concept. It assimilates surface skin
temperature into a simple land surface model for estimation of ET. An automatic differentiation
technique is used to derive the adjoint codes to evaluate the gradient of the cost function. After
construction of this assimilation system, application case studies are examined to test its performance
over field crops. The results show that ET can be retrieved with highly satisfactory accuracy.
Keywords: evapotranspiration; data assimilation; field crops; weak constraint

NEW ZEALAND Journal of Agricultural Research, 2007, 50:5, 997~1004.

50. The Experiment Study on Detection of Dead or Dieback of Robinia Pseudoacacia
Forests Using CBERS-02 Data,
Qingsheng LIU, Su haibin, Liu Gaohuan, Xue Kai and Song Hongwei,

Abstract: The principal goal of this experiment study was to develop an objective methodology
for detection of dead or dieback of artificial Robinia pseudoacacia forests using multi-temporal
CBERS-02 CCD data that would provide a cost-effective and simple and reliable first-level
indication of forest health for forest managers, objectiveness allowing for the application of the
technique over large areas. Digital procedures to optimize the information content of
multi-temporal CBERS-02 data for detection of dead or dieback of artificial Robinia pseudoacacia
forests were described. On the basis of phonological calendar of artificial Robinia pseudoacacia in
the local region, imagery from four different dates (March 18, April 13, May 9 and June 4, 2005)

were calibrated to exoatmospheric reflectance to minimize sensor calibration offsets and
standardize data acquisition aspects. The April 13 image was geometrically registered to a base
map with a Universal Transverse Mercator (UTM) projection, zone 50N, World Geodical System
(WGS84) . Thus the April 13 image was used as the base image for geo-registered of the other

three images. Then, a nearly pure artificial Robinia pseudoacacia forest land was selected as the
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experimental area, with area of about 4.97 km2. Ratio Vegetation Index (RVI = (pb4/pb3) was
calculated for four images. Integrated phonological calendars and field observation data with RVI
of four temporal images, artificial Robinia pseudoacacia forests were classified into healthy or
slight dieback, Moderate dieback, dead or severe dieback or shrub and grass lands, non-vegetation
land. The results show that the relationship between reflective CBERS-02 data and forest canopy
change is explicit enough to be of operational use in a forest health stratification phase prior to a
more detailed assessment.

Keywords: CBERS-02 CCD image; Dieback; Artificial robinia pseudoacacia forest;

Proceedings of 2007 Remote Sensing Symposium Across Taiwan Strait, Zhongli, Taiwan. 19-24 March, 2007

51. Application of A New Leaf Area Index Algorithm to China’s Landmass using MODIS
Data for Carbon Cycle Research,
Ronggao Liu, Jing M. Chen, et al.

Abstract: An operational system was developed for mapping the leaf area index (LAI) for carbon
cycle models from the moderate resolutionimaging spectroradiometer (MODIS) data. The LAI
retrieval algorithm is based on Deng et al. [2006. Algorithm for global leaf area index retrieval
using satellite imagery. IEEE Transactions on Geoscience and Remote Sensing, 44, 2219-2229],
which uses the 4-scale radiative transfer model [Chen, J.M., Leblancs, 1997. A 4-scale
bidirectional reflection model based on canopy architecture. IEEE Transactions on Geoscience and
Remote Sensing, 35, 1316-1337] to simulate the relationship of LAI with vegetated surface
reflectance measured from space for various spectral bands and solar and view angles. This
algorithm has been integrated to the MODISofts platform, a software system designed for
processing MODIS data, to generate 250m, 500m and 1 km resolution LAI products covering all
of China from MODIS MODO02 or MODO09 products. The multi-temporal interpolation method
was implemented to remove the residual cloud and other noise in the final LAI product so that it
can be directly used in carbon models without further processing. The retrieval uncertainties from
land cover data were evaluated using five different data sets available in China. The results
showed that mean LAI discrepancies can reach 27%. The current product was also compared with
the NASA MODIS MOD15 LAI product to determine the agreement and disagreement of two
different product series. LAI values in the MODIS product were found to be 21% larger than those
in the new product. These LAI products were compared against ground TRAC measurements in
forests in Qilian Mountain and Changbaishan. On average, the new LAI product agrees with the
field measurement in Changbaishan within 2%, but the MODIS product is positively biased by
about 20%. In Qilian Mountain, where forests are sparse, the new product is lower than field
measurements by about 38%, while the MODIS product is larger by about 65%.

Keywords: Leaf area index; MODIS 4-scale model; China

Journal of Environmental Management, (2007 ) ,85(3) : 649~658.
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52. Mapping China using MODIS data: methods, software and products.
Ronggao Liu, Jiyuan Liu, Shunlin Liang, Jing M. Chen and Dafang Zhuang

Abstract: This paper presents a software system,MODISoft ,which can process MODIS 1B data
automatically to generate various products covering the whole China.Some new algorithms were
proposed to overcome the shortcomings of NASA MODIS standard products.The strength of the
LAI retrieval method is that it avoids using two incompatible methods in NASA LAI product.The
algorithm for estimating both land surface reflectance and aerosol optical depth is based on
mutli-temporal observations and produces more accurate products.The cloud mask algorithm
detects low clouds better.Some of key inputs for these algorithms are localized over China.This
system also produces some new products that are not available in the standard NASA product
suite,including the forest burned scar and PAR.The data processing system is operationally run in
the National Scientific Data Center for Resources and Environment,Chinese Academy of Sciences.
Keywords: MODIS;data processing system;remote sensing

Journal of Remote Sensing (&/&57£) , 11(5) , 719-727. (2007 )

53. Mapping High-Resolution Incident Photosynthetically Active Radiation over Land from
Polar-Orbiting and Geostationary Satellite Data
ShunlinLiang, Tao Zheng, Dongdong Wang, Kaicun Wang, Ronggao Liu, Si-Chee Tsay, Steven
Running, John Townshend

Abstract: Incident photosynthetically active radiation (PAR) is required by al-most all terrestrial
ecosystem models and many other applications.The current PAR products that are developed for
climate studieshave much coarser spatial resolution and higher temporal resolution and are not
suitable for land applications. This article reviews state-of-the-art methods for mapping land
spatial-resolution incident PAR from both polar-orbiting and geostationary satellite observations.

Photogrammetric Engineering & Remote Sensing, (2007 ,73(10. , 1085~1089.

54. Removal of Noise by Wavelet Method to Generate High Quality Temporal Data of
Terrestrial MODIS Products
Xiaoliang Lu, Rong gao Liu, Jiyuan Liu and Shunlin Liang
Abstract: Time-series terrestrial parameters derived from NOAA/AVHRR,SPOT/VEGETATION,
TERRA, or AQUA/MODIS data, such as Normalized Difference Vegetation Index (NDVI) , Leaf
Index Area (LAI) , and Albedo, have been extensively applied to global climate change. However,
the noise impedes these data from being further analyzed and used. In this paper, a wavelet-based
method is used to remove the contaminated data from time-series observations, which can
effectively maintain the temporal pattern and approximate the “true” signals. The method is

composed of two steps: (a) , timeseries values are linearly interpolated with the help of quality
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flags and the blue band, and (b) , time series are decomposed into different scales and the highest
correlation among several adjacent scales is used, which is more robust and objective than the
threshold-based method. Our objective was to reduce noise in MODIS NDVI, LAI, and Albedo
timeseries data and to compare this technique with the BISE algorithm, Fourier-based fitting
method, and the Savitzky- Golay filter method. The results indicate that our newly developed
method enhances the ability to remove noise in all three time-series data products.

Photogrammetric Engineering & Remote Sensing, (2007 ,73(10. , 1129~1140.
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1. Remote sensing estimation of land surface evapotranspiration of typical river basins in
China
C. Zhan*, J. Xia, Z. Chen, Zhao-LiangLi, and Z-X. Xu
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Abstract: Land surface evapotranspiration (LET)  from typical river basins in China in the years
1991, 1995 and 1999, was modelled with a quantitative remote sensing method, which is based on
a modified version of the Surface Energy Balance System (SEBS) model. LET simulations were
conductedon several river basins, and validations demonstrated good agreement with
observational data onall basins, except the Yellow River. In the Yangtze River basin for example,
the study analysed the change in LET corresponding to land use and land cover change from 1991
to 1999. Results showed that the average LET decreased when paddy fields, dry land, grassland,
and built-up lands were transformed to other land cover types, and increased when forest land was
transformed to dry land and grassland.
Keywords: China, LET, LUCC, Remote sending, River basin, SEBS.

IAHS Publ., 2007,316: 220~227

2. Developing a geographic Case-Based Reasoning approach

Du yunyan,Zhou chenghu, et al
Abstract: Case-Based Reasoning (CBR) is an Al approach and been applied to many areas.
However, one area-geography-has not been investigated systematically and thus has been
identified as the focus for this study. This paper intends to further extend current CBR to a
geographic CBR (Geo-CBR ) . First, the concept of Geo-CBR is proposed. Second, a
representation model for geographic cases has been established based on the Tesseral model and
on a further extension in spatio-temporal dimensions for geographic cases. Third, a reasoning
model for Geo-CBR is developed by considering the spatio-temporal characteristics and the
uncertain and limited information of geographic cases. Finally, the Geo-CBR model is applied to
forecasting the production of ocean fisheries to demonstrate the applicability of the developed
Geo-CBR in solving problems in the real world. According to the experimental results, Geo-CBR
is an effective and easy-to-implement approach for predicting geographic cases quantitatively.
Keywords: Case-Based; Reasoning; CBR,geographic; CBR; Geo-CBR,representation
model,reasoning model, Tesseral model

Journal of environmental science and engineering,2007,1(1) ,pp1~7.

3. A Weak-Constraint Based Data Assimilation Scheme for Estimating Surface Turbulent
Fluxes
Qin Jun, Shunlin Liang, Ronggao Liu, Hao Zhang, and Bo Hu
Abstract: Much attention has been focused on the assimilation of satellite data and products into
land surface processes. In this letter, a variational data assimilation scheme is developed based on
the weak-constraint concept. It assimilates surface skin temperature into a simple land surface

model for the estimation of turbulent fluxes. An automatic differentiation technique is used to
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http://www.airiti.com/ceps/ec_en/ecjnlSearchResult.aspx?st=a&sc=k,ab&sk=representation+model&so=t&sl=all&sat=all&sdo=all&pg_size=20&sys=&sms=&sye=&sme=&st1=&st2=&st3=&sf1=&sf2=&sf3=&sc1=&sc2=&smode=&dtype=1&sysid=1&sysl=CH
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http://www.airiti.com/ceps/ec_en/ecjnlSearchResult.aspx?st=a&sc=k,ab&sk=reasoning+model&so=t&sl=all&sat=all&sdo=all&pg_size=20&sys=&sms=&sye=&sme=&st1=&st2=&st3=&sf1=&sf2=&sf3=&sc1=&sc2=&smode=&dtype=1&sysid=1&sysl=CH
http://www.airiti.com/ceps/ec_en/ecjnlSearchResult.aspx?st=a&sc=k,ab&sk=Tesseral+model&so=t&sl=all&sat=all&sdo=all&pg_size=20&sys=&sms=&sye=&sme=&st1=&st2=&st3=&sf1=&sf2=&sf3=&sc1=&sc2=&smode=&dtype=1&sysid=1&sysl=CH
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derive the adjoint codes to evaluate the gradient of the cost function. After the construction of this
assimilation system, numerical experiments are conducted to test its performance with different
model errors, and the comparison is also made with the strong constraint scheme. The results show
that the land surface turbulent fluxes can be retrieved with highly satisfactory accuracy.

IEEE Geoscience and Remote Sensing Letters,2007, 4(4) ,649~653.

4. Natural language understanding of spatial relations between linear geographic objects.
Xu, J., and Mark, D.M
Abstract: In order to bridge the gap between natural-language terms and computational model of
spatial relations, a complete understanding of the relationship between the ambiguous
natural-language representations and the geometric spatial relations of geographic objects is
requisite. A human subjects test was conducted to find out how natural-language descriptions of
spatial relations of linear objects are determined by the geometric configurations of the objects.
The results indicated that both topology and metric properties influent people on choosing spatial
predicates to describe spatial relations, but they have different effects on various spatial predicates.
Some spatial predicates are mainly affected by topological relations, while metric measures do not
have significant effects. Other spatial predicates are primarily affected by metric details, while
topology only has secondary effects on them. The categories of geographic entities were found to
have effects on the natural-language description in some cases.
Keywords: linear geographic objects; spatial relations; natural language; human subjects test

Spatial Cognition and Computation,2007, 7(4) : 311~347.  (ZLHFTF))

5. Comparative analyses of the scaling diversity index and its applicability
Yue T.-X.; Ma S.-N.; Wu S.-X.; Zhan J.-Y

Abstract: As well as the newly developed scaling diversity index, there are also eleven traditional
diversity indices to be found in the literature. Analyses show that these eleven traditional indices
are unable to formulate the richness component of diversity. In particular, the most widely used
index, the Shannon-Weiner index, cannot express the evenness component. On the contrary, the
scaling diversity index is able to formulate both the richness aspect and the evenness aspect of
diversity. The scaling diversity index has been applied to developing scenarios of ecological
diversity at different spatial resolutions and spatial scales. A case study in Fukang in the Xinjiang
Uygur Autonomous Region in China shows that the scaling diversity index is sensitive to spatial
resolution and is easy to understand. It is scientifically sound and could be operated at affordable
cost.

Source: International Journal of Remote Sensing, v 28, n 7, p 1611~1623, January 2007
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6. Simulation of vertical wind profile under neutral conditions
Yue T.X.; Wang W.; Yu Q.; Zhu Z.L.; Zhang S.H.; Zhang R.H.; Du Z.P

Abstract: After analysing formulations of the horizontal wind velocity above a non-uniform
underlying surface, it is found that the mean height of roughness elements, fractional vegetation
cover and leaf area index are the most essential parameters of vertical wind profile under neutral
conditions. By using Landsat-5 data, every-10-days observed data in the field, the every-10-days
Normalized Difference Vegetation Index (NDVI) data from NOAA-14 meteorological satellite,
1:10 000 land-use data, and 1 : 10 000 topographical data, the mean height, leaf area index and
fractional vegetation cover of wheat at Yucheng Integrated Agricultural Experiment Station are
simulated as functions of NDVI. Then, hourly horizontal wind velocity at a height of 4 m during
the period from 21:05 on 5 March 2000 to 7:05 on 24 May 2000 is calculated, for which hourly
observed horizontal wind velocity at a height of 2 m is first used to simulate the wheat parameter
of the dimensionless constant. The results show that the simulated velocity is almost identical to
the observation velocity at a height of 4 m.

Source: International Journal of Remote Sensing, v 28, n 10, p 2207~2219, May 2007

3.4 B ASPEARZUER IR E

1. GeoRSS Based Emergency Response Information Sharing and Visualization.

An Zhang,Qingwen Qi,Lili Jiang
Abstract: Spatial information played a very important role in these emergency responses. Map
can easily show where and how the emergency event is happening. In order to map the emergency
response information on real time, Geographically Encoded Objects for RSS (Really Simple
Syndication) feeds which called GeoRSS technology is used. GeoRSS technology is a way to
encode location in RSS feeds. GeoRSS could provide an easy way for emergency response teams
to pool information onto one central map. An example demo of forest fire will be shown how to
share and visualizing the emergency information based on GeoRSS. In the end, we will talk about
the tendency of the GeoRSS and the future work.
Keywords: GeoRSS, emergency response, visualization

Proceedings of the 3rd International Conference on Semantics, Knowledge and Grid. 2007.10 (EI)

2. Research about the Location Technologies of Forest Fire Detecting Based on GIS
An Zhang, Qingwen Qi, Lili Jiang
Abstract: Forest fire caused damages of property and loss of human life. Detecting a forest fire

and get the location is very significant in the fire early warning. More early and more prompt
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detecting fire and determining fire position as far as possible could avoid and reduce loss of the
disaster. At present there are three ways regarding the forest fire early warning and location
determining which included: monitoring form Remote Sense Satellite image, manual observation
and patrols, and automatic monitoring through CCD camera long-distance video. Overall
evaluation regarding the three location technologies in forest fire early warning, the CCD camera
detecting method is suitable in the fire rapid Response. An automatic forest fire surveillance
system was running to detect the fire by using visible light images from the remote cameras. If a
forest fire was detected, an alarm will be activated. The observation point elevation values,
vertical offsets, horizontal and vertical scanning angles, and scanning distances will be also be sent
to the central control room. The spatial orientation will be computed and showed on the electronic
map. Key location technologies based on CCD camera included the image processing technique
for automatically detecting forest fire and the visibility analyzes technique for the digital elevation
model. Jing gang Mountain which locates in Jiangxi province of China is taken as an example.
With the help of this automatic monitoring through CCD camera long-distance video and visibility
analyzes, scientists and government administrators can make decision-supporting easily when they
know exactly where a forest fire is. At last the shortage of CCD camera detecting method was
discussed. We cannot depend on CCD camera detecting equipment and technologies only. With
foundation of the automatic video frequency supervisory system, we should also strengthen
manual observation and satellite remote sensing monitor.

Proceedings of SPIE -- Volume 6754 Geoinformatics 2007:Geospatial Information Technology and

Applications, Peng Gong, Yongxue Liu, Editors, 67541N.2007.8(El )

3. Vegetation monitoring with surface bi-dirctional reflectivities in MODIS near-IR and
mid-IR channels.
Bohui Tang, Yuan-Yuan Jia, Xiaoyu Zhang and Zhao-Liang Li
Abstract: This paper proposed to study a Vegetation Index (VI) with surface bi-directional
reflectivities in MODIS near-IR and mid-IR channels. Considering the fact that the observations in
mid-IR at satellite altitude during daytime consist of a combination of both reflected radiance due to
sun irradiance and emitted radiance from both the surface and the atmosphere, a brief description of
estimating the land surface bi-directional reflectivity in mid-IR channels from MODIS data was
given. Sensitivity analysis of the vegetation index with regard to the variations of horizontal
visibility was performed. The results showed that the proposed vegetation index is much less
sensitive to haze in the atmosphere than the Normalized Difference Vegetation Index (NDVI) . In
addition, in order to compare the traditional NDVI with the new VI, NDVI and VI were calculated
using MODIS data acquired over a region of Western Europe (Spain) , for cloud-free days, covering
a period of one month, July, 2006. The result of this comparison indicated that the proposed new

vegetation index is feasible to descript the properties of vegetation and to determine the classification
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of vegetation, especially in the areas covered by dense smoke or industrial pollution.
Proceeding of IGARSS 2007: 3333-3336, ISBN: 978-1-4244-1212-9, DOI: 10.1109/IGARSS. 2007. 4423558. (El)

(IDS <= BHVO03, ISBN: 978-1-4244-1211-2)

4. Landscape ecology approaches to wetland restoration decision support: a case study of
the Yellow River Delta
Chong Huang, Gaohuan Liu, Xingong Wang, Michiel van Eupen.

Abstract: Landscape ecology has obtained much more emphasis in the field of conservation and
restoration ecology since 1980’s. Landscape ecology approaches to wetland restoration decision
support are presented in this paper. The study shows that such approaches can contribute to setting
up restoration targets on the one hand and to finding possible paths to realize them on the other.
When the approaches are applied to the Yellow River Delta, three water discharge scenarios for
wetland restoration are designed and evaluated, which provide powerful decision support for the
Yellow River Delta wetland conservation and restoration.

Keywords: Landscape ecology; the Yellow River Delta; Wetland; Restoration; Decision support

PROCEEDINGS OF THE 3 International Yellow River Forum, 2007, Vol.(2) : 77~84, Dongying.

5. GIS Extension Prototype uStudio Based on uDig Project.
Gao Ang, Chen Rongguo, Zhang Ming-bo, et al.

Abstract: One of the challenges in building GIS application is integrating various components
together effectively to create cross-platform application with expansibility and interoperability for
spatial data operation. To solve the problems such as poor expansibility and interoperability in
building GIS application, we established a flexible GIS architecture framework to build high
performance cross-platform application, we create a GIS prototype system UStudio based on Open
Source project uDig to validate our framework as well as provide various interfaces for the
extension development of further GIS features.

ISESS, 2007

6. Ortho rectification model research of Beijing-1 small satellite image —art. no. 67520F
Gong JM, Yang XM, Zhou CH, et al.
Abstract: Beijing-1 small satellite was launched Oct.27 2005. In order to ensure truly utility for
small satellite data, preliminary deep processing system had been developed for receiving,
preprocessing, and data-distribution. The paper focuses on the RPC orthographic rectification
model and how to optimize algorithms of orthographic rectification which consider the feature of
4m high spatial resolution..
15th International Conference on Geoinformatics, MAY 25-27, 2007 Nanjing, PEOPLES R CHINA,

Geoinformatics 2007: Remotely Sensed Data And Information, Pts 1 And 2, : Proceedings Of The Society Of
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Photo-Optical Instrumentation Engineers (SPIE) 6752 F7520-F7520 : Part1-2 2007

7. Aprogressive display prototype system based on MAPL-tree and knowledge rules,
Li Jianlin,ChengChangxiu,NiuFangqu et al.

Abstract: In recent years, some methods are available for multi-scale databases, for example,
Reactive-tree, BLG-tree and GAP tree. However, these methods paid more attention to the
multi-scale data structure rather than map generalization knowledge rules. This paper makes an
attempt dealing with the integration of multi-scale data structure model and thematic
generalization knowledge rules for land use area partitioning map (Terra-type parcels) . Inheriting
the idea of GAP-tree, the MAPL-tree (Multi-scale data structure for Area Partitioning map of Land
use) is built for describing the generalization process of the terra-type parcels. The MAPL-tree is
suited for different scale retrieval. Some generalization rules are discussed for landuse area
partitioning map, especially for semantic-based merging rules. Based on MAPL-tree and merging
knowledge rules, this paper develops a progressive display prototype system. In the last part, we
conclude the paper and our further research.

Proceedings of Geoinformatics 2007, 675302-1~675302 ~10, El

8. Mapping soil carbon using collocated cokriging with wetness index,
PeiT, Qin CZ, Zhu AX

Abstract: Secondary information, especially exhaustive secondary information, is widely used in soil
carbon mapping. However, the secondary information used in present methods is limited to analytical
data and simple topographical indices derived from DEM, which lack the power to account for the
immigration and distribution of soil carbon in cultivated fields. Hydrological information is more
closely related to the immigration and distribution of soil carbon and so should be considered for soil
carbon mapping. An exploration of several indices shows that the wetness index (W1, an index used to
quantify the influence of hydrological process based on local topography) , which incorporates
topographical and hydrological information, using Collocated Cokriging (CC) yields the best result.
This trial indicates that CC (with WI-md) not only significantly reduces estimation uncertainties but
also reveals more details of the distribution of soil carbon.

Proceedings of the IAMG '07: Geomathematics and GIS Analysis of Resources, Environment and Hazards, 12th

Conference of the International- Association -for- Mathematical- Geology,AUG 26-31, Beijing, 391~395 (ISTP )

9. Topographic wetness index computed using multiple flow direction algorithm and local
maximum downslope gradient.
QinCZ, A-XZhu, L Yang, BLLi, T Pei.
Abstract: Topographic wetness index (TWI) can quantify the control of local topography on
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hydrological processes and indicate the spatial distribution of soil moisture and surface saturation.
The formulation is TWI=In(a/tan?) , where a is the upslope contributing area per unit contour
length and f is the local gradient. Many of the existing flow-direction algorithms for computing a
use global partition exponent to allocate the flow among downslope neighboring cells, which lead
to unrealistic partitioning of flow. For approximating S, the downslope gradient can reflect
impacts of local terrain on local drainage better than slope gradient at the point. This paper
examines how TWI is impacted by computing a with a new multiple-flow-direction algorithm and
approximating £ with local maximum downslope gradient. The new multiple-flow-direction
algorithm is adaptive to local terrain conditions by altering the flow partition exponent based on
local maximum downslope gradient. The proposed approach for computing TWI was applied to a
small catchment (about 60 km?) with low relief in the Nenjiang watershed in Northeastern China.
The results show that the distribution of TWI by the proposed approach is more adaptive to terrain
conditions than widely-used algorithm for TWI.

Proceedings of 7th international Workshop on Geographical Information System (IWGIS’07 ) , Beijing, China,

September 14-15, 2007, pp. 87~91. (LKA X))

10. Bi-linguistic study of natural-language understanding of spatial relations in Chinese
and English (present) .
Xu J, Zhang J, Si W L, and Sun H J.

Abstract: For a computer to understand natural-language expressions of spatial relations, there are
two things must be studied: how are spatial relations represented and understood by natural
languages, and formalization of natural languages. This paper first compared the syntactic
expressions of spatial relations in English and in Chinese. Then, to disclose the effects of culture
and language on people perceiving and understanding spatial relations, three human-subject tests
about spatial relations between two linear geographic objects were conducted in two groups of
people who are native speakers of Chinese or English. It was found from the results that in some
cases these two groups of people have significant different opinions about the descriptions of
spatial relations. But when comparing the two test results did by native Chinese speakers in
different languages, it showed no much difference. Finally, the differences between languages
were formalized with quantitative topologic and metric indices to disclose what kinds of situations
produce different understandings about spatial relations between these two groups of people.

The 8th International Conference, COSIT’07, Melbourne, Australia, September 2007. (&K 78X
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11. Development of knowledge on soil-environment relationships for digital soil mapping
using fuzzy c-means (FCM) clustering
Yang,L., A. X. Zhu, C. Z. Qin, B. L. Li, T. Pei.

Abstract: For areas with no soil survey experts or soil maps available, knowledge about
soil-environment relationships is a key to digital soil mapping using knowledge-based approaches.
A methodology based on an unsupervised fuzzy clustering method (FCM, fuzzy c-means
clustering) is studied to acquire the knowledge. The method consists of four steps. Firstly,
environmental factors which play decisive roles in formation and development of soil at local area
are derived, and an environmental database is built up from these environmental factors. Secondly,
fuzzy membership maps are generated by running FCM on the environmental database and
combination of environment conditions (environmental niches) are identified. Then, field efforts
are allocated on cluster centroids (in those areas with high membership values) to relate unique
environmental factor combinations to soil types. Finally, the typical environmental conditions of
each soil type and spatial series of soil type distribution are obtained, then a soil-landscape model
is established. To assess the validity of the soil-landscape model constructed using the FCM
approach, the soil-landscape model is used under the SoLIM (soil-land inference model)
approach to generate soil maps for the area. The SoLIM approach combines the knowledge of
soil-environmental relationships (soil-landscape model ) with the environmental conditions
characterized in a GIS to infer the spatial distribution of soils. The quality of the soil maps from
SoLIM largely depends on the quality of the soil-landscape model. Thus, the SoLIM approach
provides us with the opportunity to examine the method.

The method is employed in a watershed which is located in Heshan farm Nenjiang county
Heilongjiang province China. Four environmental factors (Slope, planform curvature, profile
curvature, and wetness index) were generated to build up the environmental database. Then
knowledge on relationships between soil and environment were developed by FCM and a soil map
at the subgroup level was created for the area. To validate the soil map, observations of soils at 45
field sites were made. The sites were selected in two ways, through regular sampling and
transecting inspection. The field observed soil at these sites was then compared with the soil type
obtained from the inferred soil map at these locations. Soil subgroups from the inferred soil map
match field observed soil subgroups at 34 of the 45 sites, which accounts for about 76% of
accuracy. Conventional soil maps of America typically achieved 50-60% of accuracy. The biggest
scale in the 2nd Chinese Soil Survey is 1:50000. Few regions have bigger scale soil maps. There is
no big scale soil map in our study area. In addition, the accuracy of transacting points was 80%,
which indicated that the harden soil map could capture local variation of soil information as well
as the overall soil information. Therefore, we can conclude that soil mapping by using this

methodology is effective. At the same time, the clustering results of environmental factors can
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improve efficiency of field sampling.

Pedometrics 2007, August 27~29, 2007, Tuebingen, Germany. (Oral presentation )

12. Soil Property Mapping Using Fuzzy Membership Derived by Fuzzy c-Means (fcm)

Clustering

Yang,L., A. X. Zhu, C. Z. Qin, B. L. Li, T. Pei.

Abstract: This paper explores the use of fuzzy membership values generated by fuzzy c-means
clustering (FCM) method to predict soil properties over space. A weighted average model was
used on fuzzy membership to get soil properties. To validate the efficiency of this model, it was
then compared with a multiple linear regression model between the soil property and terrain
attributes. Four indices were calculated to evaluate the performance of these two models:
correlation coefficient between predicted and observed values, mean absolute error (MAE) , root
mean square (RMSE) and agreement coefficient (AC) . The research was tested in a watershed
located in Heilongjiang province China. Two soil properties were chosen: A-horizon organic
matter and soil depth. The results showed that the fuzzy membership weighted model produced
reasonably better performance than the regression model by using the same modeling points,
while linear regression models were limited in the study area. Although the R2 of regression
functions were very high, the functions constructing by modeling points may not suit for other
points of the area. Therefore, we can conclude that weighted average model using fuzzy
membership was an effective way to predict soil properties, and it is more extrapolatable than the
regression approach.

the 7th International Workshop of Geographical Information System, September 14~15, 2007, Beijing, China.

(Oral presentation )

13. Effects of Neighborhood Size on Terrain Derivatives and Digital Soil Mapping
Zhu, A.X

Abstract: Many terrain attributes, such as slope gradient, slope aspect, profile curvature, contour
curvature, are computed from digital elevation model (DEM) over a neighbourhood (spatial
extent) . The need of this neighbourhood is just for defining the mathematical function
approximating the surface but more importantly is to capture the geographic meaning of these
attributes. Methods currently available for computing these derivatives in popular GIS software
(such as ArcGIS) tie the spatial extent to the resolution of the DEM used. With the increase of
spatial resolution of DEM, the spatial extent decreases. When it decreases to a certain level the
geographic meaning of these terrain derivatives is lost. This paper illustrates this effect by
examining the combination effect of DEM resolution and neighbourhood size on the computed

terrain derivatives and the impact of this combination on digital soil mapping. We employed a

82



2007 £F B 5 I B AR 40 [ 5K 0 SR AR A

least-squares regression polynomial approach for computing terrain derivatives over a user
specified neighbourhood size. The method first creates a least-squares regression polynomial to
produce a filtered (generalized) terrain surface over a user defined neighbourhood. Slope gradient,
slope aspect, profile and contour curvatures are then computed by analyzing the fitted polynomial
(the filtered terrain surface) . To examine the effect of combination of DEM resolution and
neighbourhood size on terrain derivatives, we employed different resolution of DEM with various
neighbourhood sizes. The combination effects were examined in two steps. We first compare the
computed terrain derivatives (slope gradient in this case) at different neighbourhood size for each
resolution of DEM with the slope gradient values measured by the field soil scientists in the field.
We then examined the impact of DEM resolution and neighbourhood size on the accuracy of
digital soil mapping under the context of knowledge-based digital soil mapping (SoLIM) . Case
studies in two Wisconsin watersheds show that the difference between the field observed gradient
values and the computed ones is at the smallest at neighbourhood size of 100 feet and that the
resolution of DEM has little impact on the difference. The accuracy of the soil map, produced
from knowledge-based digital soil mapping approach in which terrain derivatives play a major
role, first increases as the neighbourhood size increases. It reaches maximum at neighbourhood of
100 feet and then decreases as the neighbourhood size increases after that point. DEM resolution
again does not seem to impact the accuracy of the soil map very much. This study concludes that,
at least for knowledge-based soil mapping, the DEM resolution does not seem to be as important
as the neighbourhood size in computing the needed terrain derivatives, as long as the DEM
resolution is finer than the optimal neighborhood size.

a key note talk at Pedometrics’2007 (Biannual Conferences of Commission 1.5 Pedometrics, Division 1 of the

International Union of Soil Sciences ) , August 25~26, 2007, Tubingen, Germany.

14.  Purposeful Sampling, DEM Neighborhood Size Area
Zhu, A.X

Abstract: Slope gradient, slope aspect, profile curvature, contour curvature and other terrain
derivatives are computed from digital elevation models (DEMs) over a neighbourhood (spatial
extent) . This chapter examines the combined effect of DEM resolution and neighbourhood size on
computed terrain derivatives and the impact on digital soil mapping. We employed a widely used
regression polynomial approach for computing terrain derivatives over a user- specified
neighbourhood size. The method first fits a least-squares regression polynomial to produce a
filtered (generalized) terrain surface over a user defined neighbourhood (window) . Slope
gradient, slope aspect, profile and contour curvatures are then computed analytically from the
polynomial. To examine the effects of resolution and neighbourhood, we computed terrain

derivatives using various combinations of DEM resolution and neighbourhood size and compared
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those values with corresponding field observations in two Wisconsin watersheds. In addition, we
assessed the effects of resolution and neighbourhood in the context of knowledge-based digital
soil mapping by comparing soil class (series) predictions with observed soils.  Our results show
that a neighbourhood size of 100 feet produces the closest agreement between observed and
computed gradient values, and that DEM resolution has little impact on the agreement. Both
profile curvature and contour curvature are more sensitive to neighbourhood size than slope
gradient and sensitivity is much higher at small neighbourhood sizes than at large neighbourhood
sizes. Because of the importance of terrain derivatives in the knowledge base, predictive accuracy
using a digital soil mapping approach varies strongly with neighbourhood size. In particular,
prediction accuracy increases as the neighbourhood size increases, reaching a maximum at a
neighbourhood of 100 feet and then decreases with further increases in neighbourhood size. DEM
resolution again does not seem to impact the accuracy of the soil map very much. This study
concludes that, at least for knowledge-based soil mapping, DEM resolution is not as important as
neighbourhood size in computing the needed terrain derivatives. In other words, assuming the
DEM resolution is sufficient to capture information at the optimum neighbourhood size, there is
no predictive advantage gained by further increasing DEM resolution.

Digital soil mapping requires two basic pieces of information: spatial information on the
environmental conditions which co-vary with the soil conditions and the information on
relationship between the set of environment covariates and soil conditions. The former falls into
the category of GIS/remote sensing analysis. The latter is often obtained through extensive field
sampling. Extensive field sampling is very labor intensive and costly. It is particularly problematic
for areas with limited data. This chapter explores a purposive sampling approach to improve the
efficiency of field sampling for digital soil mapping. We believe that unique soil conditions (soil
types or soil properties) can be associated with unique combination (configuration) of
environmental conditions. We used the fuzzy c-means classification to identify these unique
combinations and their spatial locations. Field sampling efforts were then allocated to investigate
the soil at the typical locations of these combinations for establishing the relationships between
soil conditions and environmental conditions. The established relationships were then used to map
the spatial distribution of soil conditions. A case study in China using this approach showed that
this approach was effective for digital soil mapping with limited data.

an invited talk at the 2007 NCSS National Conference, June 3-June 8, 2007, Madison, Wisconsin, USA.

15.  Purposive sampling for digital soil mapping under fuzzy logic
Zhu,A.X., L. Yang, B.L. Li, E. English, C.Z. Qin, P. Tao, J.E. Burt, C.H. Zhou

Abstract: Digital soil mapping requires two basic pieces of information: spatial information on

the environmental conditions which co-vary with the soil conditions and the information on
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relationship between the set of environmental conditions and soil conditions. The former falls
into the category of GIS/remote sensing analysis. The latter is often obtained through extensive
field sampling. Extensive field sampling is very labor intensive and costly. This paper explores
the concept of purposive sampling to improve the efficiency of field sampling for digital soil
mapping. We believe that unique soil conditions (soil types or soil properties) can be associated
with unique combination of environmental conditions. These unique combination of
environmental conditions can be perceived as the critical points and the variation of soil
conditions from one critical point (one soil type) to another (another soil type) can then be
perceived as a linear variation which can be approximated using some linear functions. We used
the fuzzy c-means classification to identify these unique combinations and their spatial locations.
Field sampling efforts were then allocated to investigate the soil at these sites for establishing
the relationships between soil conditions and environmental conditions. The established
relationships were then used to map the spatial distribution of soil conditions. Two case studies,
one in U.S. and another in China using this approach showed that this approach is effective for
digital soil mapping.

The 2007 International Annual Meetings of Soil Science Society of America, Nov. 4~8, New Orleans, Louisiana.

16. A hybrid model for modeling watershed behaviors and its application for scenario
analysis
Zhu,A.X., P. Wang, Q.G. Cai, H.P. Liu
Abstract: A hybrid model was developed for modeling hydrological behaviors and their impact
on soil erosion at landscape level. The model consists of two major parts: the physically-based
part and the empirical part. The former is a spatially distributed hydrological model, WetSpa
Extension, used to model the hydrological behaviors over space. The latter is a sediment module
which in turn consists of two components: soil erosion model based on the empirical
relationship between the discharge and sediment yield derived from experimental plots, and a
simple sediment delivery ratio describing sediment transport. At each location (such as a raster
cell) the hybrid model computes the volume and speed of discharge using WetSpa Extension.
The discharge is then used to compute the amount of soil erosion using empirical relationships.
The model is capable of operating at very fine space and temporal resolutions (such as daily or
hourly discharges and event-based sediment yields at 5 meters or finer pixel resolution) . The
model has been applied in the small catchments of HeMingGuan watershed, located in
JiaLingJiang River basin in central SiChuan Province. Validation of modeling results from these
catchments suggests that the model performed successfully in simulating daily discharge and
event sediment yields. In addition, the model was used to assess the effects of the water and soil

reservation practices over these catchments and it was found that this model can serve as a
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scenario analysis tool for natural resource managers to contemplate the effects of their
managerial practices.

The 2007 Annual Meeting of the Association of American Geographers, April 17~21, San Francisco, CA.
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19. 1992 FE4F KRB E—T = B AR XA TRIBEAR SIS
X PRA

WE. I 1992 3] 2001 £\ S5 Z B A Landsat TM/ETM+544%, Z5& 3 =f/AM—T —
H AR RS X I3 sEHidie , %+ 1992 4F 9 H R 1997 4 8 H W RE K A E# 5 N THIBEAR ) A2 1L
BT /M. B, A2 1992 4 9 HRERNEME, —T = HAGRY DXN TR
FHEARWIRD . 1E 1992 4 9 AR R KGEFIZ AT, — T 2 BRI TR AR S T AR 2
N 307.44hm2. {HIEAZ 1992 4 9 AR KRG, A THRIFARME TR FRER] 1993 4F 10
A 176.85hm2 Al 1995 4E 10 A 110.34hm2. LETE 1996 £ 9 H N TR A H A
F S, A 138.69hm2, {HFEKIEAZ 1997 4F 8 AR RXNEM 28, MihilEizEQ, AT
SRR S AR SR R B, 1997 4F 10 A4 41.31hm2, 1998 4E 5 AN 34.02hm2, 1999 4 6
H 5 38.70hm2, 2000 4 5 H>H 29.70hm2. HEA] L, HOAH A TR BR AR AN 52 40 K X238 (1)
REX T —T B XA 25 R G R AR EE.
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20. Visual Data Mining Tools for Digital Soil Survey Update

Burt, J.E., A.X.Zhu, R. Wang
Abstract: Most soil survey work in the United States is directed at updating existing surveys.
These surveys, though typically decades-old, are for the most part available in digital form. Other

studies have shown that by combining survey maps on raster data representing environmental
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covariates, one can recover soil-landscape relationships that are implicit in the maps. Such
relationships approximate soil-landscape models developed by the original soil scientist and can
be used to jumpstart the revision process. This paper presents a variety of tools developed for
visual data mining that allow a user to recover explicit depictions of soil-landscape concepts,
identify inconsistencies in application of those concepts, and develop new soil concepts. The tools
offer a mix of univariate and bivariate displays to permit examination of single factors or pairs of
factors in both parameter space and environmental (i.e., physical) space. The tools also provide
for rule construction that can be fed directly into the SoLIM Suite predictive mapping software.

the 2007 International Annual Meetings of Soil Science Society of America,2007 Nov. 4~8, New Orleans,

Louisiana.

21. Association Rules Mining and Expressing in Census Data Based on Geo-Visualization
Cui Jing Wang Yingjie Yu Zhuoyuan

Abstract: With the integration of geo-visualization theory and data mining technology, this paper
uses geo-visualization assisted association mining method to discover, extract and express the
potential spatial distribution relations among census data and other related socio-economic
statistical data by using data mining technology. The paper accomplishes the association rules for
mining process based a newly constructed knowledge database framework, and the knowledge
based geo-visualization method for further researches and decision making.

Proceeding of 15" Geoinformatics, Nanjing,2007 (EI)

22. Urban heat island in Shanghai, China
Cui Linli,Shi Jun,Gao Zhiqgiang.

Abstract: With rapid urbanization and industrialization, urban heat island effect in Shanghai is
increasing. Based on the observed data, image data, and statistic data, temporal variation and spatial
distribution of urban heat island and its relationship with urbanization factors in Shanghai was analyzed
in this study. The results indicated the UHI index between urban and rural area increased with a rate of
0.2°C per 10 years from 1959 to 2005, while that between urban and suburban decreased from 1995,
that is to say, the heat island in Shanghai expanded. The increasing UHI index between urban and rural
area and the decreasing UHI index between urban and suburb area are related to the increase trend of
mean annual temperature among districts. The UHI in Shanghai is stronger in urban area, Minhang,
Northeast and middle Songjiang, and South Jinshan. The distribution of UHI is well corresponding
with the land use types, both urban area and 9 towns in Shanghai are all heat islands. A good
logarithmic relationship was obtained between UHI index and the number of operating buses, area of
building completed, area of paved road and gross domestic product, and a good linear relationship was
occurred between UHI index and the final consumption of energy by industry, power consumption of
industry, total registered population and area of cultivated land.

Proceedings of SPIE 2007
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23. Upgrade to Grid Service with Web Processing Service (WPS)
Gao Ang, Chen Rongguo

Abstract: Web Processing Service (WPS) promoted by OGC could offer any sort of GIS
functionality to clients across network, including access to pre-programmed calculations and
computation models that operate on spatially referenced data. The grid technology provides a
service for sharing computer power and data storage capacity over the Internet. Combination Web
Processing Service with Grid Computing Technology provides an effective solution to the large
scale geospatial data storage and processing. Especially on geospatial data services such as data
access, data consistency, data persistency and data integration. This presentation will cover the
concept of basic features of grid technology and Web Processing Service, Grid GIS system
architecture blueprint and design philosophy, technology and case studies of our prototype system.
The method and conception of upgrading traditional service to grid Service with web processing
service. This presentation also gives introduction to our work on the encapsulation of GRASS API
and extension of uDig project.

FOSS4G., 2007

24. Research and evaluation of Beijing-1 image fusion based on imagesharp algorithm -art.
67952L
Gong JM, Yang XM, Han D, et al.

Abstract: Beijing-1 small satellite carries a 4m panchromatic sensor and a 32m multi-spectral
sensor, with both the features of the high resolution of SPOT and the multi-spectrum of Landsat.
However, its resolution and the wavelength range of the corresponding band are significantly
different from the existing satellites. Meanwhile, the difference of the wavelength ranges between
the panchromatic image and the multi-spectral image is rather large, especially in the NIR band
where the difference reaches 80%. Thus, low correlation means that the traditional image fusion
methods are not ideal to date. Aimed at the spectral features of Beijing-1 small satellite
high-resolution imagery and multi-spectral imagery, the paper proposes an image fusion method
based on Imagesharp. First, linear functions are used to fit the low-resolution image into the
high-resolution image, and then the fitted high-resolution multi-spectral image and the
high-resolution panchromatic image are fused, which can improve the spatial resolution and keep
the original multi-spectral information well at the same time. At last, in comparison to the
traditional HIS and Brovey fusion method, Imagesharp method can maintain the color saturation
and the spectral information better. A large amount of experiments prove that Imagesharp
algorithm is suitable for the Beijing-1 image fusion and it is already specially applied in the
Beijing-1 small satellite data deep processing software.

no.2nd International Conference On Space Information Technology, NOV 10~11, 2007 Wuhan, PEOPLES R

CHINA Second International Conference On Space Information Technology, Pts 1~3 4 77: Proceedings Of The
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Society Of Photo-Optical Instrumentation Engineers (Spie) 6795 L7952-L7952 %4 Part1~3 2007

25. Anovel algorithm of road network detection for DMC+4HRSI
Gong JM, Yang XM, Wang M, et al.

Abstract: DMC+4 is a small satellite of International Disaster Monitoring Constellation, which
was designed as a proof of concept constellation, capable of multispectral imaging of any part of
the world every day. It is unique in that each satellite is independently owned and controlled by
five separate nations, Algeria, Nigeria, Turkey, UK and China, but all satellites have been
equally spaced around a sun-synchronous orbit to provide daily imaging capability. The DMC
satellites provide a unique Earth Observation data that enables daily revisit anywhere in the world.
In order to ensure the utilization DMC+4 small satellite image in geological survey, land use,
environmental and disaster monitoring, preliminary deep processing system had been developed
for receiving, preprocessing, and data distribution. The thematic information extraction
algorithms of water, shoal, settlements, and roads had been studied with the DMC+4 images, and
important progress had been made. The paper proposes a new road network detection algorithm
aimed at the features of DMC+4 high resolution satellite images (HRSI) whose panchromatic
image has a high resolution of 4m. In the high resolution remotely sensed image, road network has
the following features: (1) the width of the road varies slightly and slowly; (2) the direction of
the road varies slowly; (3) the local mean grey level of the road varies slowly; (4) the road is
relatively long. Moreover, due to the increase of the resolution, the noises such as bridges, cars
and trees along the road and its edge also increase. A novel road network detection algorithm
namely Scansnake is proposed in the paper, and tested on the DMC+4 images. Compared to the
traditional algorithm, this algorithm is an innovation. A large amount of experiments have proved
that Scansnake algorithm has the advantage of object tracking under a series of complex
conditions such as the variation of the width of the road and the change of grey feature
distribution.

12th Conference of the International-Association-for- Mathematical- Geology, AUG 26~31, 2007 Beijing,
PEOPLES R CHINA, Proceedings of the IAMG '07: Geomathematics and GIS Analysis of Resources, Environment

and Hazards 553~556 2007

26. Road Extraction Based On Scansnake For Beijing-1 Image - Art. No. 67861w

Gong Jm, Yang Xm, Wang M, Et Al.
Abstract: Beijing-1 small satellite image of 4m high resolution not only makes it possible to
extract the detailed information that is difficult to be obtained from low-resolution images, but
also brings out new research subjects for automatic extraction and identification of thematic

information. The reason for this are as follows:(1) the obvious increase of data requires higher
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spatial and temporal efficiency of image data retrieval, display, processing, etc.; (20 due to the
highly detailed information of high resolution image, under the influence of the Bidirectional
Reflectance Distribution Function (BRDF) , different parts of the same object may have different
grey levels; together with factors such as object shadow, mutual cover, and cloud cover, the
phenomenon of same object, different spectrum of high resolution images becomes more
prominent, and the different object, same spectrum still exists, which brings greater difficulties to
the work of information extraction . The road of high resolution image has the following features:
(1> the width of the road varies slightly and slowly; (2) the direction of the road varies slowly;
(3) the local mean grey level of the road varies slowly; (4) the road is relatively long. Due to the
increase of the resolution, the noises such as bridges, cars and trees along the road and its edge
also increase. The paper proposes a new road extraction algorithm namely Scansnake aimed at the
features of Beijing-1 images. A large amount of experiments proved that Scansnake algorithm has
the advantage of object tracking, and under a series of complex conditions such as the variation of
the width of the road and the change of grey feature distribution, Scansnake method can extract

the road information of the high resolution Beijing-1 image.
5th International Symposium On Multispectral Image Processing And Pattern Recognition, Nov 15-17, 2007
Wuhan Univ, Wuhan, Peoples R China, Mippr 2007: Automatic Target Recognition And Image Analysis; And
Multispectral Image Acquisition, Pts 1 And 2 4 -/%: Proceedings Of The Society Of Photo-Optical

Instrumentation Engineers (Spie.) 6786 W7861~W7861 77 Part1~2 2007

27. Spatial variability analyses to remote sensing image on different scales with wavelet
variance
L.L.Ma, L.L. Tang and Zhao-LiangLi

Abstract: Nowadays, Remote sensing is widely applied into flood monitoring. In order to obtain
the accurate flooded area, water body need be well segmented, however, image segmentation is
still a hard problem. In fact, each image segmentation method has its advantages and
disadvantages, single method is hard to acquire satisfactory results, so two or more methods
combination are applied. In this paper, the algorithm of combination watershed transformation and
region merging based on morphologic gradient is introduced and applied in a typical flooded
region, Quyuan town of Hunan province of China to extract the area of target water bodies, at the
same time, other segmentation methods: ISODATA and the combination segmentation methods of
optimal threshold and mathematical morphology, are also applied. Finally, compared with actually
measurement area of the target water body by Differential GPS, some suggestive conclusions are
drawn.

Proc. SPIE ,2007,Vol. 6786, 67864K-1~6.
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28. Estimation of Daily to Annual Regional Evapotranspiration with MODIS data in the

Yellow River Delta wetland

Li Jia, Ge Xi, Shaomin Liu, Chong Huang.

Abstract: Evapotranspiration (ET) from the wetland of the Yellow River Delta (YRD) is one of
the important components in the water cycle, which represents the water consumption by the
plants and evaporation from the water and the non-vegetated surfaces. Reliable estimates of the
total evapotranspiration from the wetland is useful information both for understanding the
hydrological process and for water management to protect this natural environment. Due to the
heterogeneity of the vegetation types and canopy density and of soil water content over the
wetland (specifically over the natural reserve areas) , it is difficult to estimate the regional
evapotranspiration extrapolating measurements or calculations usually done locally for a specific
land cover type. Remote sensing can provide observations of land surface conditions with high
spatial and temporal resolution and coverage. In this study, a model based on the Energy Balance
method was used to calculate daily evapotranspiration (ET)  using instantaneous observations of
land surface reflectance and temperature from MODIS when the data were available on
clouds-free days. A time series analysis algorithm was then applied to generate a time series of
daily ET over a year period by filling the gaps in the observation series due to clouds. A detailed
vegetation classification map was used to help identifying areas of various wetland vegetation
types in the YRD wetland. Such information was also used to improve the parameterizations in the
energy balance model to improve the accuracy of ET estimates. This study showed that spatial
variation of ET was significant over the same vegetation class at a given time and over different
vegetation types in different seasons in the YRD wetland.

PROCEEDINGS OF THE 3%° INTERNATIONAL YELLOW RIVER FORUM, 2007. vol.(6.) : 65~76, Dongying

29. Study on Environmental Flows and its Evaluation Based on Eco-hydrology in Yellow
River Delta Wetlands
Lian Yu, Wang Xingong, Liu Gaohuan, Huang Chong, et al.

Abstract: Based on the principles of protecting integrity and stability of ecosystem, and aimed at
promoting maintenance of well-conditioned delta ecosystem, as well as improving the carrying
capacity of the ecosystem and protecting biodiversity, this paper identified 23,600 hm2 of
wetlands for restoration project which urgently needed to be supplied with freshwater in the
Yellow River Delta (YRD) . Whereas, this paper, adopting the principle and methodology of
landscape ecology and supported by RS and GIS and wetlands plant physiology, ecology and
hydrology, made a study on coupling mechanism between water and ecological process, and
therefore, established the eco-hydrology based environmental flow calculation and evaluation
model of the YRD. Furthermore, this study uses pre-scheme methodology and planning evaluation

concept of landscape ecology decision evaluation support system to forecast and evaluate
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ecological effects on the wetlands with different wetlands water discharge scenarios, which
focused on the relationship study between suitable habitat conditions for indicator species such as
red-crowned crane, Oriental stork, Sauder's gull and changing ecological pattern after water
supplement. The evaluation results show that the wetlands of the YRD have the potential to be the
habitat for rare birds such as red-crowned crane, Oriental stork, Sauder's gull, but the present
habitat quality is not good. After discharging water to wetlands, the area of reed wetlands will
reach 22,000 hm2 from 10,000 hm2 and seablite mudflats will reach 7000 hm2 from 4500 hm2,
serving as wintering, inhabiting and breeding sites for many rare birds. The habitat quality and
carrying capacity will increase notably. In general, after fully taking into account water resources,
water allocation engineering measures and integrated requirement of wetlands ecosystem
protection, this study proposed recommendation of supplying the wetlands of the YRD with 0.35
billion m3/a freshwater abstracted from the Yellow River to restore and protect the YRD wetlands
ecosystem.

Keywords: eco-hydrology wetland environmental flows Yellow River Delta (YRD)

Proceedings Of The 3™ International Yellow River Forum, 2007. vol.(2) : 3~17, Dongying.

30. Study on Environmental Flows and its Evaluation Based on Eco-hydrology in Yellow
River Delta Wetlands
Lian Yu, Wang Xingong, Liu Gaohuan, Huang Chong, et al.
Abstract: Based on the principles of protecting integrity and stability of ecosystem, and aimed at
promoting maintenance of well-conditioned delta ecosystem, as well as improving the carrying
capacity of the ecosystem and protecting biodiversity, this paper identified 23,600 hm2 of
wetlands for restoration project which urgently needed to be supplied with freshwater in the
Yellow River Delta (YRD) . Whereas, this paper, adopting the principle and methodology of
landscape ecology and supported by RS and GIS and wetlands plant physiology, ecology and
hydrology, made a study on coupling mechanism between water and ecological process, and
therefore, established the eco-hydrology based environmental flow calculation and evaluation
model of the YRD. Furthermore, this study uses pre-scheme methodology and planning evaluation
concept of landscape ecology decision evaluation support system to forecast and evaluate
ecological effects on the wetlands with different wetlands water discharge scenarios, which
focused on the relationship study between suitable habitat conditions for indicator species such as
red-crowned crane, Oriental stork, Sauder's gull and changing ecological pattern after water
supplement. The evaluation results show that the wetlands of the YRD have the potential to be the
habitat for rare birds such as red-crowned crane, Oriental stork, Sauder's gull, but the present
habitat quality is not good. After discharging water to wetlands, the area of reed wetlands will

reach 22,000 hm2 from 10,000 hm2 and seablite mudflats will reach 7000 hm2 from 4500 hm?2,
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serving as wintering, inhabiting and breeding sites for many rare birds. The habitat quality and
carrying capacity will increase notably. In general, after fully taking into account water resources,
water allocation engineering measures and integrated requirement of wetlands ecosystem
protection, this study proposed recommendation of supplying the wetlands of the YRD with 0.35
billion m3/a freshwater abstracted from the Yellow River to restore and protect the YRD wetlands
ecosystem.
Keywords: eco-hydrology wetland environmental flows Yellow River Delta (YRD)
PROCEEDINGS OF THE 3RD INTERNATIONAL YELLOW RIVER FORUM, 2007. vol.(2) : 3~17, Dongying.

31. Color on emergency mapping
Lili Jiang, Qingwen Qi, An Zhang

Abstract: There are so many emergency issues in our daily life. Such as typhoons, tsunamis,
earthquake, fires, floods, epidemics, etc. These emergencies made people lose their lives and their
belongings. Every day, every hour, even every minute people probably face the emergency, so how
to handle it and how to decrease its hurt are the matters people care most. If we can map it exactly
before or after the emergencies; it will be helpful to the emergency researchers and people who live
in the emergency place. So , through the emergency map, before emergency is occurring we can
predict the situation, such as when and where the emergency will be happen; where people can
refuge, etc. After disaster, we can also easily assess the lost, discuss the cause and make the lost less.
The primary effect of mapping is offering information to the people who care about the emergency
and the researcher who want to study it. Mapping allows the viewers to get a spatial sense of hazard.
It can also provide the clues to study the relationship of the phenomenon in emergency. Color, as the
basic element of the map, it can simplify and clarify the phenomenon. Color can also affects the
general perceptibility of the map, and elicits subjective reactions to the map. It is to say, structure,
readability, and the reader's psychological reactions can be affected by the use of color.

Proceedings of SPIE--Vol.6751, Geo-informatics 2007( EI ) : 675104.

32. Extraction of landform information in Changbai Mountain based on Srtm-dem and TM
data
Long En, Cheng Weiming, Zhou Chenghu et al.
Abstract: Abstract Basic landform are the most fundamental geomorphologcal units that only
inferior to Plain and Mountain. Which controls the distribution and change of other ecological and
environmental factors to some extent and plays an important role in extracting more detailed
landform information in the whole geomorphological system. In this article, based on the project
"1:1,000,000 digital geomorphologic mapping in China". A semi-automatic method was designed

to extract the basic landform types from Srtm-DEM and TM imagery and which was demonstrated
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with a case study of the Changbai Mountain in Jilin Province. Firstly, The primary plain and
mountain were automatically extracted from Srtm-DEM by intergrating Borough's slope model
with Natural Breaks and Manual slope classification. Secondly, the sketch map of the basic
landform types was obtained through overlaying the altitude and relief value. Thirdly, the more
precise basic landform types boundaries were obtained and manually interpreted based on
previously obtained plain and mountain boundary and expert's interpretation of TM imageries who
takes into account the relationship between landform and other geographical phenomena, such as
geology, vegetation, landuse, and soil. Therefore, the method of semi-automatic extraction of
landform information based on Srtm-DEM and TM imagery was primarily realized. Compared to
historic 1:500,000 geomophological maps, the results show that the overall kappa coefficient of
accurate assessment was more than 80%, which is satisfied. In addition, the method introduced in
this article has the advantages to other methods: it can improve the work efficiency and reduce the
workload of the researchers, and the forms of the results are digital and can be updated on time.

IGARSS, 2007.07

33. Study on Data Management and Sharing Service Based Metadata and Dataset Concept

A Case Study in Environment Sciences and Ecology Area
Ma Liguang, Cao Yanrong, He Jianbang
Abstract: Nowadays, data play an important role in each side of life with the information
technology and advanced data acquisition methods developments. It’s necessary to manage the
accumulated massive datasets and developed spatial database or subject-specific database. Moreover,
the integration of the dataset management with web service to realize the dataset sharing online is a
big portion of new technologies innovation events. In this paper, a data management system called
EEDMIS (Environmental and Ecology Sciences Data Management Information System) based on
metadata and dataset concept with three-layers infrastructure which can used to storage, manage the
multi-source, multi-type and spatio-temporal Environmental Sciences and Ecology data was
designed and built. Especially,the new ideas which manage the dataset based on metadata elements
was proposed and the integration of dataset with standard metadata XML file was published on
world wild web portal which realized the dataset sharing service. Lastly, the corresponding merits
and practices of the EEDMIS were discussed as well as the prospects of the future work were
described.

FIG2007. (FIG k£ i)
34. Influence of land use/cover change on land surface temperature of Laizhou Bay plain
Ning Jicai,Gao Zhiqiang,Zhang Zulu,Li Zijun

Abstract: Many costal regions in China are confronted with challenging problems of limited land
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resources and increasing population. Saline lands, tidelands and wetlands have been enclosed for
agricultural land uses and urbanization buffer zones under a series of reclamation programs. A
combined approach of remote sensing (RS) and geographical information system (GIS) was used
in this study to identify the impact on Land Surface Temperature (LST) due to land use/cover
change. We analyzed the impacts of LUCC (Land Use and Land Cover Change) on LST in Laizou
Bay plain in different years. The results showed that land use types of culturing water increased
significantly, correspondingly the area of grass land and salt land have a substantial reduction, and
that of urban and rural settlements increased considerably . We retrieved the land surface temperature
of two years using the method of Qin Zhihao's mono-windows algorithm. Then we analyzed the
temperature change on different kinds of land use. We find different types of land use have different
responses on temperature change. To sum up, there are strong correlations between LUC and LST.

Proceedings of SPIE 2007.

35. Temperature change and its effect factors in the Yangtze Delta, China.
Shi Jun,Tang Xu,Cui Linli,Gao Zhigiang.

Abstract: Based on the meteorological data, land use date from TM images and social statistical
data, the evidences of regional temperature change with the elements of mean annual temperature,
mean annual maximum and minimum temperature, and extreme high and low temperature from
1959 to 2005, were detected, and the impact of human activities on temperature was analyzed in
the Yangtze Delta region. The results indicated an increase in mean annual temperature, mean
annual maximum and minimum temperature. Mean annual temperature in all cities in the region
increased, and the increase rate in winter was greater than that in spring and autumn. The increase
of mean annual maximum and minimum temperature was similar to that of mean annual
temperature spatially. In 3 stations of Shanghai, Nanjing and Hangzhou, most hot days, least cold
days and the highest mean temperature all appeared in the first 5 years in this century. Land use
changed greatly, and a large amount of cropland was replaced with residential and constructional
areas (R/C areas) from 1980 to 2000 in the Yangtze Delta region. The change of mean annual
temperature was partly corresponding to the change of land use. Total registered population
increased rapidly in 16 cities of the Yangtze Delta region, and a good linear correlation between
the tendency ratio of total registered population and the mean annual temperature in 16 cities from
1978 to 2005. Total amount of energy consumption and GDP increased in 3 provinces of Shanghai,
Jiangsu and Zhejiang where the Yangtze Delta located, both the final consumption of energy by
industry and GDP had a relatively good linear relationship with the mean annual temperature in
Shanghai from 1952 to 2005. This paper will help the understanding and attribution of climate
change and simulation of the future response of weather-related disasters under various global
change scenarios.

Proceedings of SPIE 2007
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36. Spatial regression analysis on the variation of soil salinity in the Yellow River Delta.
Wang Hong, Wang Jianghao, Liu Gaohuan.

Abstract: In this paper, spatial autocorrelation analysis, ordinary least square (OLS) and
spatial regression models were applied to explore spatial variation of soil salinity based on
samples collected from the Yellow River Delta. Generally, spatial data, like soil salinity,
elevation height etc., are characterized by spatial effects such as spatial dependence and spatial
structure. Inasmuch as these effects exist, the utilization of OLS model may lead to inaccurate
inference about predictor variable. Moreover, the traditional regression models used to analyze
spatial data often have autocorrelated residuals which violate the assumption of Guess-Markov
Theorem. This indicates that conventional regression models cannot be used in analyzing
variability of soil salinity directly. To overcome this limitation, spatial regression model was
introduced to explore the relationship between soil salinity and environmental factors (including
elevation height, pH value and organic matter concentration) . By verifying Moran's I scatterplot
of residuals, we found no autocorrelation in spatial regression model compared with high
significant (p < 0.001) positive autocorrelation in the OLS model; besides, the spatial
regression model had a significant (p <0.01) estimations and good-fit-it in our study. Finally,
an approach of specifying optimal spatial weight matrix was also put forward.

Proceedings of SPIE, Geoinformatics 2007: Geospatial Information Science, Vol. 6753, pp. 67531U.

37. Multi-scale variability of soil salinity in the Yellow River Delta
Wang Hong,Gong Peng, Liu Gaohuan.

Abstract: Analysis and interpretation of spatial variability of soil salinity is a keystone in
site-specific farming. To better understand patters of multi-scale spatial variability in soil
salinity, soil samples (30 to 40 cm depth)  were collected with separation distances of 0.04, 0.2,
1 and 6 km in the Yellow River Delta of China. Laboratory measurements of soil salt content
were also made from these samples (n = 239) . Moran's I autocorrelation coefficient was
computed at preselected lag distances and correlograms were plotted to examine trends in
autocorrelation. Spatial autocorrelation was found at scales ranging from 0.7 km to more than 75
km, depending on the sampling scale considered. A correlation range in regional scale appeared
to be associated with elevation height, while a shorter range in field scale was likely influenced
by alternating land use/land cover or microtopography types. Moran's I correlogram calculated
with salinity data from all of the sampling locations suggested spatial pattern detection for soil
salinity can be achieved with a sampling interval of approximately 2 km or less. The magnitude
and spatial patterns of soil salinity have implications for devising appropriate schemes to

improve land productivity and design of soil sampling strategies in the Yellow River Delta.
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Proceedings of SPIE, Geoinformatics 2007: Geospatial Information Science, 6753: 67532M.

38. Research on Wetland Vegetation Succession in Yellow River Delta Based on LEDESS
model
Wang Ruiling, Michiel van Eupen, Wang Xingong, Huang Chong, et al.
Abstract: This paper analyzes the habitat features of different wetland vegetations in Yellow
River Delta, identifies water and salt conditions of vegetation succession and explores the rules of
vegetation succession. Based on the model LEDESS, integrates a great number of expert
knowledge of relevant subjects, such as ecology, plant physiology, geography, hydraulic and
agrology, couples the hydraulic model and underground water model, quantificationally simulates
vegetation successionseries under different ecological water supplement situations, shows the
resultswith visual and spatial expression. Analysis LEDESS model simulation results: (DAfter
ecological water supplement, vegetation succession positive development, barren land, alkaline
land, tidal flat decreases, while area of wetland marsh, ordinary meadow, and shrub increases.
(@Indicator species habitat suitability area increases, bird habitat quality improved significantly.
Using LEDESS model to simulate vegetation succession under the situation of ecological water, to
the image-makers to "see" the vegetation succession tendency and ecological effect after carrying
out ecological water supplement measures, and provide the technical support for the ecological
water supplement, wetland protection and rehabilitation in Yellow River Delta wetland.
Keywords: The Yellow River Delta, wetland vegetation succession, LEDESS model
PROCEEDINGS OF THE 3R° INTERNATIONAL YELLOW RIVER FORUM, 2007. vol.(6.) : 248~261, Dongying

39. Analysis on the characteristics of annual runoff series in the Hetian River basin
WuYi, Ren Liliang, Cheng Weiming, Yuan Fei

Abstract: The paper analyses the intra-annual distribution and the annual variation of runoff in
the Hetian River basin based on the observed data. Evaluation indexes such as the coefficient of
nonuniformity, and the degree and time of concentration were used to analyse the intra-annual
distribution of runoff. The annual variation of runoff and its trend were analysed by the Kendall
rank test and multi-annual runoff curves. Results show that due to the impacts on runoff-supply
sources the intraannual non-uniformity was very high, with more than 75% of annual total runoff
accumulated in summer. The coefficient of non-uniformity and the degree of concentration are far
bigger than normal, and the computed time of concentration is in accordance with the time of the
observed maximum monthly runoff. There is a weak downward trend in the annual runoff series of
the Hetian River basin but no period can be obviously seen in this sequence.
Keywords: Hetian River; runoff; intra-annual distribution; annual variation

IAHS-AISH Publication, n 311, Methodology in Hydrology, 2007, 305~310

40. Retrieval of LAI by assimilating remotely sensed data into a simple crop growth model
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X. Yang, X. Mu, D. Wang,Zhao-LiangLi, W. Zhang, G.J. Yan

Abstract: Leaf Area Index (LAI) is an important parameter describing the growth status of
vegetation canopy and is also critical to various ecological, biogeochemical and meteorological
models. LAI can be conventionally estimated from instantaneous remotely sensed data mainly
through Vegetation Indices (VI) and inversion of canopy reflectance models. Data assimilation is
a new developed and a promising technique, which can take advantages of time series
observations. In this study, the variation algorithm was used to retrieve LAI, by assimilating time
series remotely sensed reflectance data into a simple crop growth model, which was obtained by
statistical analysis of more than 600 field samples from wheat paddock. To overcome the improper
assumption that the other inputs except for LAI in the radiative transfer models are known in data
assimilation, we proposed a strategy to allow the spectral parameters to be free. This strategy was
evaluated by simulation. With this method, we also analyzed the influence of background on the
retrieved results by simulation. It was further validated using ground measurements. The results
were promising compared with field measured LAI data, with the Root-mean-square-error
(RMSE) being 0.51.

Proceedings of SPIE, Volume 6752, 675210, Geoinformatics 2007, May 26~28, Nanjing, China.

41. Embedded GIS based on the convergenced network
Zhaiwei Chen, Qingwen Qi

Abstract: With the development of modern information technology, Telecommunication network,
Computer network and TVBroadcast network are converging rapidly. And the three networks form
the base of the modern information industry. Although this convergence is considered a support of
all services, their convergence doesn't indicate that physical networks will integrate completely.
No one of these networks can take the place of others. In fact, this concept inclines to the
convergence of services and the infiltration of function among these three networks. This paper
give a deep analysis about the characteristic of GIS in this convergenced environment, and discuss
the difference compared with traditional WebGIS. Suppose iTV is the terminal service platform of
the three networks' fusion, this paper make a discussion about frame and modules of this kind of
GIS. The key techology about iTV-GIS includes embedded operation system, middleware and so
on. Set-top box as the most important device to run iTV-GIS program has its particularity. A
development phase in virtual mechine before hardware importing is necessary. Then a antetype
design of iTV-GIS is given as an example at the end of this paper. This research is just a beginning
for developmeing GIS on the platform of the three networks' convergence. The subjects mentoined
in this paper is just one implement on TV virual platform, but wish such attempt will bring GIS to
a new circumstance, and supply some material for the research later.

Proceedings of SPIE--Vol.6754 Geo-informatics 2007: Geospatial Information Technology and Applications, Peng

Gong, YongXue Liu, Editors, 67542D~1, Aug. 2007 ( El) .
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42. Assessing the Impact of Climate Change on the Crop Potential Productivity in
Huang-Huai-Hai Plain in China Based on Crop Model and GIS technique .
Zhan Tian,Xiaotu Lei,Zhigiang Gao.

Abstract: The climate is changing due to higher concentrations of greenhouse gases. If
concentrations continue to increase, climate models project climate change will be more severe in
this century, and with significant impacts on many human sectors, particularly agriculture.
Agriculture is a fundamental production sector for society, especially for highly populated
countries such as China. Huang Huai-Hai Plain is regarded as the bread basket of China. With
only 7.7% water resources of the whole country, it produces 39.2% of national grain production
and 32.4% of gross domestic product. According to government predictions, by 2030 this area will
have a net population increase of 104 million, while its urbanization rate will be greater than 50%.
The total irrigated area will reach about 20 million ha, with a net increase of 2 million ha/year. In
this study, DSSAT a dynamic process crop growth model, has been calibrated and validated for
current production at ten sites in the major winter wheat and summer maize-growing region of
Huang-Huai-Hai Plain in China The IPCC SRES greenhouse gase emission scenarios A2 and B2
were used in the simulation, combining with the Regional Climate Model (PRICES) which
provides long term present and future daily weather data. Using the regional crop model and GIS
technologies, the crop productivity changes of two main crops winter wheat and summer maize
were for simulated 2020s, 2050s and 2080s under both IPCC SRES A2 and B2 greenhouse gases
emission scenarios. Simulation results indicated the possibility of significant impacts of climate
change on crop production in this region, with marked differences between rainfed and irrigated
production. In conclusion, this exercise successfully tested the applicability of standard climate

change impact assessment methodology to an important production region of China.

Proceedings of SPIE 2007.

43. Study on relationship of soil moisture and land cover : a case in Lijin County, Shandong
Province
Zhang Fuxing,Gao Zhiqiang,Zuo Lijun
Abstract: In order to get the information of soil moisture change caused by human activities, the
influence of the regional dynamic change of land use on soil moisture level was analyzed in this
paper. Firstly, the graphs of land use type in two phases were worked out with remote sensing
images (collected on 1987-05-07 and 2000-05-02, respectively) . On the other hand, the soil
moisture in the two days was correspondingly achieved by using the NDVI-LST feature space.
Comparing the soil moisture change with the land use change, we can conclude that there was
great correlation between changes in the soil moisture and changes in land use. But as the factors

which can affect the soil moisture are various, the situation in some areas came up as inconsistent
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with the common sense which is worth to do some further studies. Besides, with the transforming
of saline-alkalized land in this region, not only the cultivated area was increased, but also the
vegetation degree of land coverage and the soil moisture level in most regions were enhanced, and
moreover the ecological environment was improved.

Proceedings of SPIE 2007

44. Analyzing the relationship between land surface temperature and vegetation cover: a
case of typical grassland in North China
Zhang Wenjiang,Gao Zhiqgiang.

Abstract: Land surface temperature (LST) is widely thought to closely relate with vegetation cover
(often expressed with VI, i.e. vegetation index) , and the negative LST/VI relationship is often used
to estimate LST. However, this issue hasn't reached academic agreement yet as the LST/VI relation
isn't linear, static and independent of other factors. This study examined the temporal variation of
LST/VI relation and its link with soil moisture with multi-phase MODIS products. The result
indicates that in the regions of high latitude where the condition of thermal energy is among ecologic
limiting factors, the negative LST/VI relation doesn't hold true. The study also proves that the
LST/VI association depends on soil moisture, which further complicates their relationship. This
examination underlines that when the LST/VI slope is used to estimate LST, the uncertainty of
LST/VI relation and the influence of soil moisture should both be carefully take into accounts.

Proceedings of SPIE 2007.

45. The Study of Urban Sprawl and Simulation Based on Remote Sensing and CLUS model
Zhigiang Gao, Wei Gao, Jie Zhang.

Abstract: Based on remote sensing data, we extracted the dynamic land use/cover change,
reconstructed the basic landscape process in Beijing during 1975 to 2001, and predicted the layout
of Beijing in the next 20 years using CLUS-S model. After analyzing, we found that: (1) While
the sprawl rate of the city was accelerating gradually and the urban area increased sharply between
1975 and 2001, the area of plantation was decreased and the problem of land degradation and
fragmentation of the ecological environment was more and more serious; (20 Based on all six
simulation scenarios, the area of plantation was going to be reduced gradually, and the integrity of
landscape of plantation area was going to be further collapsed with the grads of urban-rural

ecotone.

Proceedings of SPIE 2007.
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46. Landscape Pattern Change analyses of land surface radiation during the city expansion
in Jinan City
Zhou Xiaoyan, Gao Zhiqgiang.

Abstract: The issues of urbanization and Land Use / Cover Change (LUCC) are both hot topics
in the global change research which are now bound by human survival and development. This
article takes the Shandong Jinan City as case study, and analyzing the impact of LUCC on land
surface temperature and radiation during the urbanization advancement. This paper uses two
periods of multi-temporal Landsat TM/ETM image data, and combining plenty of resources and
choosing feasible classification system, and integrating remote sensing and geographic
information systems (GIS) for detecting land cover change. We obtain the Land Use / Cover
(LUC) maps of Jinan by visual interpretation and the LUC transfer matrix through GIS technique.
And then we analyze the causes of LUCC. Retrieve out the land surface temperature and the land
surface radiation by using single Landsat TM/ETM 6 thermal infrared data and weather data. We
obtain the surface temperature and radiation distribution maps. Considering the transform of LUC,
we analyze their impacts on land surface temperature and radiation in the region. Analyzing and
describing the space pattern and time change of the impacts of land use and urbanization on land
surface temperature and radiation during the past 6 years in Jinan. And provide a foundation to the
researches of urbanization process mechanism and environment protection.

Proceedings of SPIE 2007.

35 FAREE

1.Chapter 6: OSDBs and Their Spatial Extensions, Open Source Approaches in Spatial Data
Handling
Chen Rongguo, Xie Jiong

This chapter is devoted to open source databases (OSDBs) and their spatial extensions for spatial
data handling. It starts with a general introduction of OSDBs with MySQL, PostgreSQL, FireBird,
Ingres and MaxDB, and the source code comparison of them is given. Thereafter, two ways are
presented to develop spatial enabled OSDBs-spatial data engine (SDE)  with mid-ware solution
and object-oriented database management system (ORDBMS) with spatial extension. In section 4,
three kinds of standard for the OSDB spatial extension development are introduced, which are ISO
SQL/MM, ISO TC211 and OGC SFSQL. In section 5 and 6, the extending methods and using
scenario of the most famous and widely used OSDBs are illustrated: PostGIS and MySQL. In
section 7, the comparison of the main features of the above two OSDBs are made with one of the
mostly used commercial representatives-Oracle Spatial. For close of this chapter, it tried to point
out the developments of the OSDBs in the near future.

Springer Press (New York) 2008.2
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2. M. Menenti, L. Jia and Zhao-Liang Li, (2007)

observations of terrestrial vegetation. In Advances in Land Remote Sensing:

, Multi-angular thermal infrared
System, Modeling, Inversion and Application, Springer Verlag, 51-93
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