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ABSTRACT: This paper is asynopss to the Badkground of the ongoing project “A Filot Application of the CBERS1 data on the Ecologica
Devdopment inthe Desartification Region of Western Chind’, technicd andyss onthe CBERS 1 data gpplication in forestry, themain components
of the project indude the overal technical scenario, pplied research and demondiration targets, subproject and monographic goplication arrangemernt,
primary technique Spedification, the image preprocessing of the CBERS1, and the gpplied results and project extenson eic. The ongoing project
would promoatethe extending gpplication of CBERS 1 detaiin forest sectors and would generateafar-reaching Sgnificanceto theecological building
and sudainable deve opment in thewestern China

1. PROJECT BACKGROUND

1.1 After Rio Conference On Environment and Development, the international community has devoted more concern to the
environment and development issues for mankind and the sustainable development of the society. The Chinese government had
proactively participated the sgnature of rdated internationa conventions and undertook commensurate responsibilities and
obligations, Such as the “UN Convention To Combat Destification”, the “Wetland Converttion, Internationa’ ec.. Thus, the
Chinesegovernment had instructed the forest sectorsin responsible for the following works of combeating desertification, prevention
and control the sandy desartification, wetland conservation and monitoring, wild fauna and flora conservation and monitoring etc..
With thefurther implementing of the sustainable strategy in China, thetraditional realm of forestry activitiesexpanded substantialy.
It had from an economic property basicaly turned to an ecologica building property as the mainstay. The forestry ecologica
building is besicdly taking the nationwide afforestation as the foundation with the focus mainly on the key forestry ecologica
project and the ecological environment increasingly deteriorated areas should befirstly trested.

1.2 Chinaisa most popul ousdevel oping country and also one of the countries serioudly jeopardized by desertification intheworld.
Especidly, in the western part of this country where except arid climate, short of water and with rare vegetation, the contradiction
between environment and development is very acute and the ecological environment isdso extremdy fragile. It has therefore
greetly restricted the local socio-economic growth and progress. During the beginning of a new millennium, Chinalaunched the
ambitiouswestern devel opment initiative with the core of promoting aconcerted devel opment of ecological building and economic
growth. The forestry ecologicd building project is centerpiece of ecologica building in those areas. Conducting timely monitoring
to the status and the progress of ecologica environment, the effect of the project, and coming up quditetive, quantitetive and
location andysis and assessment, it embody very important socia significance and a high practica value. Thisisjust the goplied
realm of the satdllite remote sensing technique can devel op itstechnica superiority inafull play.

2. TECHNICALANALYSS OF THECBERS-1 ONITSAPPLICATION IN FORESTRY

The task of forestry remote sensing is by use of the aerospace remote sensing technique to collect the information related to the
forestry resource and environment. To establish a management information system of forest resources and environment with their
attribute, thematic map and image data. It isaimed at to servefor the protection of forestry resource and environment aswell asfor
the ecologica and socid sustainable development. The application of forest remote sensig requires that satellite remote sensing
datashould have the spectrum waveband compositionthat can reflect theforestry resourcesand environment features, and ahigher
spatia resolution and the excdlent time phase. Also it requires that the applicators should have professional knowledge of forestry
scienceand satellite remote sensing spectrum of the ground object.

2.1 Spectrum Waveband and Waveband Range

Sofar, the CCD dataproduct provided by CBERS-1 havefive spectrum wavebands, of which, the spectrum range of B1-B4 is
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basicaly smilar to 1-4 waveband of TM. B1-B3isof visiblelight spectrum. B4 isthe only near infrared waveband and therange of
wave length is narrow at 0.77-0.89, B5 is the panchromatic waveband of 0.51 —0.73. Although the range of the wave length of the
near infrared waveband of CBERS-1 CCD is much narrow and it would in a certain degree impact the collect of the vegetation
information, especidly, the information of vegetation growth, however, it could basicaly reflect the waveband range covered the
vegetation growth. And it al so possessesthe required range of waveband for calculatingthe vegetation index. Thus, it can beused to
collect thethematic information of vegetation, land cover and land useclosdly related to the forestry resource and environment.

2.2 Radiation and Geometric Errors

Initialy, the CBERS-1 CCD data product of the second grade exists radiation errors and noise luminous point, longitudina and
transversal tripe, and at the sametime, the different waveband could be matched only after independently correctly. Since Oct. 2000,
owing to theimprovement of theimage processing software package of China Resource Satellite Application Center, thequdity of
the CCD second grade dataproduct of the CBERS-1 avail able to the end-users has been greetly improved and the abovementioned
problemshad beenbasicaly tackled.

2.3 The Cyde of Data Recaving

The CCD cameraof CBERS-1 possesses the function of sidelooking. But under the general conditions, thetimecycleof receiving
the CBERS-1 CCD datais 26 daysinthe samelocdity. In addition, The CBERS-1 aso providestheinfrared multi-spectrum dataof
four wavebands

3. PROJECT IMPLEMENTING COMPONENTS
3.1 Overall Project Technical Scenario

The sdection is focused on the typica ecologica building area influenced by the land desatification (mainly the sandy
desertification) in the western China. In accordance with the requirements of gpplication demonstration, the technica methodology
of comprehensive remote sensing survey and assessment for the renewable naturd  resource and the ecologica environment is
adopted, namely the technique superiority of the CBERS-1 should be fullydeve oped and its applied potentiality must also tapped at
the most. Based on thelatest information of the aero -space remote sensing and through the GPStechnique for aspot verification as
well as the additiona information, and further in combination of GIS technica processing and information analysis, the applied
research and the applied demongration of location, quaitative and quantitative analysiswerelaunched.

Themgjor technical linksof the overall technical scenario of the project areshown asbel ow:
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3.2 TheApplied Ressarch and Demongtration Targetsof the Project

1) To conduct the research on the optimizing image processing methodology concerning the CBERS-1 deta, it isaimed at to fully
develop the latent capahility of its information which would be applied for monitoring and assessment, ecologica building of the
desartification areaso asto providethenew information sourcesof remotesensing for resource and environmenta dynamicanaysis
inthewestern development of China.

2) Summarizing the gpplied technica methodology, including image processing, themetic interpretation and mapping, analysisand
assessment, resultsand thereby to creste afavorable condition for the applicationand extension of the CBERS-1 datain the rdated
fiddstotheforestry.

3.3 Arrangement of Subpr oject and Monographic Application Tasks
The project hasbeen decomposed into two subprojectsand six monographic applicationtasks.

3.3.1 Decomposition of Subpr g ect

Subproject 1. To study and assess image processing and the gpplied technicad methodology of CBERS-1 data It is amed at to
conduct astudy series of dataprocessing technique of variousimagesinvolving in the different sensorsof earth observation (CCD
camera, Infrared multi pectrum scanner - IRMSS) of the CNBERS-1 The study should be geared to the needs of thematic
application (pre-processing, aimosphereand geometric correction, enhancement, composition of waveband, informationabstracting
etc.). Also, it is amed a to conduct some ressarch and assessment of the comparative analysis and image merging with other
aerospace remote sensing information source.

Subproject 2. The monographic applied demondrationtasksof CBERS-1 data

It isaimed at to conduct the comprehensive applied study and survey concerning various monographic contents of remote sensing
gpplication in each demongtration area and provide andyzing chart and report including the change of land use, the land
sandification and ecologica environment problems caused by the naturd factor or human activities, the trestment benefit of
ecologica building etc. so astocontribute advicefor the Grest Western Development Initictive.

3.3.2 Arrangement of MonographicDemongration Tasks

Task 1. Remote Sensing Applied Demongtration of the CBERS-1 in the Ecologica Environment of Oasis and Ecological Building
in Fukang City, Xingjiang AutonomousRegion;

Task 2. Remote Sensing Applied Demondration of the CBERS-1 in the Ecologica Environment and Ecologica Building of
Qinghaihu Lake and Gonghe Basin, Qinghai Province;

Task 3. Remote Sensing Applied Demonstration of the CBERS-1 in Land Desatification and Control of Dulan County, Qinghal
Province;

Task 4. Remote Sensing Applied Demongtration of the CBERS-1 in the Ecologica Protection and Building of Gulang county,
Gansu Province:

Task 5. Remote Sensng Applied Demongtration of the CBERS-1 in the Oasis Ecologica Environment and Ecologica building of
Jnta County, Gansu Province

Task 6. Remote Sensing Applied Demondration of the CBERS-1 in the Ecologica Environment and Ecologica Building of
Hunshandake Sandy Land, Inner Mongolia Autonomous Region.

34 Magjor Technique Specifications

In unifying the technique reguirements, it has prepared the “Mgor Technique Specification for the Project Implementation”.
The Specification clearly stated the goplied demongtration work, technical indicators and the gpplied results need to be completed,
for every monographic applieddemonstration.

34.1 The Status and Dynamic of Desertification  Withinthedemonstration area, it will identify the type of land use, thetypeof
land desartification (sandification) and the degree of desartification.

1) Theland usetype: Farmland, Forestry land, Grasdand, land of residents, factory, minesand for communication use, water bodly,
theland unutilized;

2) Type of desartification: Based on the mgjor natural causs, it is usudly divided into three type of wind erosion, water eroson and
sdinization.

3) Degree of desartification: it isusudly divided into four grades: light, moderate, heavy and extremeheavy.

4). The type of sandification land: within the type of sandy desartification by wind erosion, it will further mince the type of
sandification land.



34.2 Assessment of Ecological Environment and Ecological Building

1) Land usetype (sameto 3.4.1- 1))

2) Typeof forestry land: Underthetype of forestry land inthe land usetype, it may further divide different types of forestry land and
theforest type.

?  Typeof forestry land: forested land, lightly stocked land, shrubbery, under-established plantation and othersof forestry landetc.

? Type of forest: It may divided by category of foret, origin, dominant tree species and dominant tree species group and the
canopy density.

3) Typeof grasdand

The grasdand is an important component of the terrestria eco-system. Especidly, in the western part of China, the grasdand not
only promotethedevel opment of animal husbandry, but aso, it contributed substantialy thewater and soil conservation, to preserve
watershed and maintenance of ecologica equilibriumin avery largerange of environment. The grassand under theland usetype it
canfurther divided into different typesbased on thevegetation coverage, height and origin.

3.5 ThelmagePreprocessing of the CBERS-1.

Thetask of image preprocessing of CBERS-1isat themost trying to restore the properties of thereflecting spectrum of the object
and itscorrect geometric position.

1) Radiation correction. Theradiation correction of the second grade dataof CBERS-1 is mainly diminatingthe stripeand noise.
2) Geometric correction; there are mainly geometric correction and registration.

3) Image enhancement: according to the background of the ground object, owing to the difference of the specid information to be
collected, the method used will be varied. For example, alarge contrast of the datain Qinghaihu Lake Area, the lake areaapproach
to black (gray valueiszero) whilein the sandy land or exposed sandy land in desertificationarea, the color present white (thegray
vaue gpproach 255). Thus, the general enhancement/ stretching effect is not desirable. The method of stretching by segment or by
sector should be adopted. Based on the gray vaue, having the data of the whole landscape divided into severd sectors, then to
process respectivaly. At last, al the sectors put together and color matching for theboundaries.

4) Abgtracting of the features of theremote sensing image information

The remote sensing image of CBERS-1 CCD data embody a large amount of information, it requires thet the collection of the
characterigtic information should based on the different tasks of resource and environment survey together with the monitoring of
the project. Usudly, the image processing method of linear transformation, filtering and ratio transformations are commonly
adopted. In the forest areq, the 1,2,3 waveband of CBERS-1, the vegetation is modtly located in the lower luminance area.
Especidly, during thevegetation distributed in the shady dope, thelogarithmic transformetion should be used to reduce the contrast
of high luminance and scaing up the ground object and vegetation of the lower luminance area. On the contrary, thecropland are
mostly on the high luminance areq, if it isintend to raise the darity of the cropland, the method of exponential transformeation may
beused. The segment linear stretching could be adopted for both purposes mentioned above aswell.

To abgtract theinformation of vegetation, it should keep away with theimage dataof winter and spring season. For example, onthe
day of November 8, 1999, since the vegetation information in the Qinghaihu Lake arealis less plenty, to protrude the vegetation
figure, we have made the process of vegetation index and enhanced transformation mapping, thus the processed image vegetation
information had been obvioudly enhanced. The forested |and originaly difficult toidentify becomes more clear and the boundary of
thescopeof atificia grasdand aswell. The density of the cropaso can be differentiated.

5) Theapplication of GPSinimegeprocessng

The topographic map of the desart and the area of desartification in northwest China has renewable very dowly, plus short of the
clear depot of the ground objects in the Gobi desert and the sandfication areas, to select aproper control depot is much difficult.
Sincethe United States cancel theinterference policy of SA, the accuracy of positioning hasgresatly improved. Through the control
depotsof high accuracy of positioning and thereby theaccuracy of geometric correction hasasoincreased. And onthe other hand,
through the positioning of GPS, the type of land in the remote sensing image can be precisdly identified, thus, the sdection of
training sampling will be more accurate, and provide a precise position and type for conducting the supervised classfication, asa
result, theaccuracy of classification hasbeen heightened.

3.6 The Reault of Applied Demonstration for the Project

Thefield operation of the project had completed in Aug-Sept, 2000. Theindoor image interpretation, the compile of themeatic mgp
and the rdated thematic content anadysi's have been submitted theinitid result. The applied demonstration research of the infrared
multi-gpectra datais now ongoing. It is expected that al the work will be completed in the August of 2001. The completion of the
following results of the project isexpected

1) Thereault of variousimagesprocessing of CBERS-1 data;

2) Theresult of thedigitized thematic mapsand the attribute database of the CBERS-1 data gpplication;

3) Theresourceand environmenta stetistic tableby abstracting data of CBERS-1 gpplication;

4) The monitoring and gppraisal report on the forest resource, land desertification, status of wetland, ecologica environment and



ecologica building of the CBERS-1 datagpplication.
3.7 Extension of theApplication Results

Throughthe monitoring and assessment effortsin the key ecologica building area of the western Chind sdesartified region, we had
the first adopted the multi-waveband, high resolution resource satellite remote sensing image of our own produced, it had greatly
encourage the initiatives and the spirit of endeavor to gain the professond proficiency of the broad scientific and technica
personnel.

Through the implementing of the project, we had acquired rich experiences of CBERS-1 data gpplication. And on the other hand,
the application of CBERS-1 data, it had substantialy reduce the cost of the remote sensing materid, thus, it would further promote
the application of the satellite remote sensing technique in the forestry sectors. The ecologica building in the land desertification
regioninvolvesavast areain this country. Every year, it will launch the monitoringefforts andpractices the planning, implementing,
ingpection and acceptance of the ecological building project.

In the implementing of this project, the forest survey, planning and design and the research sectors of the western six provinces
(‘autonomous region) themsdlveshave participated theapplied practice of the CBERS-1. In summarizing the applied demonstration
technique and the result of the project, it will further extend the gpplication of the CBERS-1 data. It is expected that the Chind's
satellite remote sensingdata would play moreimportant rolein forestry resource and ecol ogical environment domain.

Four color photosattached:
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Figure3 CBERS1 43 Composaed Imageand Sendy Land Classfication Mgp of Oesis
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Figure4 A Land Degradation Analysis case @ Hunshandak Sandy Land Area
« 1987( left), TM asinformation Source; 2000( right) , CBERS asinformation Source»
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