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FOREWORD

On July 6, 1988, an agreement between China and Brazil on earth resources satellite development was jointly signed by the two
governments. Chinese Academy of Space Technology (CAST) and Instituto Nacional de Pesquisas Espaciais (INPE) are responsible
for this development work. The CBERS-01 and CBERS-02 satellites (China-Brazil Earth Resources Satellites) were successfully
launched on October 14, 1999 and October 21, 2003, respectively. After being lofted into orbit, both satellites were relegated to China
Center for Resources Satellite Data and Application (CRESDA) and switched to application and routine operation stage so as to provide
information service for users. The successful launch and operation of the CBERS-01 and CBERS-02 satellites have gained great fame
and a very good reputation for South-South cooperation in the igh-tech field. In November, 2003, China made an introduction of design
and development process of image atlas to the INPE delegation. The Brazilian side was happily agreeable to this proposal and provided
the images processed and interpreted by INPE for the selection (The Third Clause in Memorandum of Cooperation). The publication
of this atlas is a historic witness to the successful cooperation of development and application of the China-Brazil Earth Resources
Satellites in an all-round way.

Led and solicituded by the government departments concerned and China Aerospace Science and Technology Corporation,
CBERS-01 and CBERS-02 have completed the process of development, launching and application and entered the routine operation
stage. During the course of this engineering, a great number of scientific and technological talents were meticulous in design and
efficient in construction as well as leaders at all levels. They endeavored to achieve perfection and with the spirit of pioneering and
creation. All these efforts ensured that the CBERS-01 and CBERS-02 satellites extended service in smooth operation, and embodied
scientific management with heaven and earth integrity. To be concise and to the point, this atlas records the great success and fruits
after the engineering and technical personnel overcame all difficulties and strived for victory, and reflects their professional ethics
of constantly perfected skills and their scientific attitude of conscientious work with meticulous attention.

At present, in the series of medium-resolution resources satellites among the grand earth-observing family, the China-Brazil
Earth Resources Satellites are characterized by strong systematization and comprehensiveness in spite of later development. The
China-Brazil Earth Resources Satellites have Charge-Coupled Device (CCD) camera and Infra-Red Multi-Spectral Scanner (IRMSS)
developed in China and Wide Field Imager (WFI) developed in Brazil. The two countries have established an entirely new system
of data receiving, pre-processing, storage and distribution, as well as cooperative relation with data simulation, application, evaluation
and demonstration. The successful cooperation between China and Brazil enabling their application satellites to rank the world's most
advanced made a contribution to the promotion of information sharing and narrowing of digital wide chasm.

As a good example of South-South cooperation, from the beginning, the CBERS-01 satellite achieved the goal of design from
an experimental satellite to a professional one, and the objective of smooth and successful development and launching with
supernormal life and extended service. The follow-up CBERS-02 satellite and to-be-launched CBERS-03 and CBERS-04 satellites
as well as a global ground receiving network which is being planned will guarantee that the China-Brazil Earth Resources Satellite
series can be in smooth and consecutive operation in order to provide information service on a global scale.

The China-Brazil Earth Resources Satellite is a kind of medium-resolution service satellite. The multi-spectral image data
obtained from the CCD camera show mixed landscape information and contrast relationship within a pixel of 19.5 meters x 19.5
meters. The ground resolution of WFI is 258 meters, covering per square kilometer with about 4 pixels x 4 pixels. Comparatively
speaking, WFI image data are extensive, but brief and advantageous to macro-monitoring for regional dynamic changes; resources
restructuring, allocation and reasonable exploitation; overall plan for urban system and ecological protection of environment, as well
as timely data renovation and spatio-temporal dynamic analysis. In this atlas, firstly some intimate satellite images of Chinese cities
are shown, followed by typical, colorful and attractive geographic landscapes. Then, a few application cases of image data are selected
through data processing and in-depth analysis so that readers can draw inferences and inspiration from these cases. The experts from
INPE recommended to this atlas some images favorable for global comparison.

The cooperation between China and Brazil on the opposite sides of the earth has taken a historic step. Along with the construction
of a new ground receiving station and the distribution and application of resources satellite data on a global scale, the China-Brazil
Earth Resources Satellites will make an increasing contribution to peaceful uses of “Digital Earth” and regional sustainable
development. It is of profound significance to the publication of cooperation experiences and preliminary fruits in the development

and application of the China-Brazil Earth Resources Satellites in the form of image atlas.

Chen Sﬁu};eng

Academician of Chinese Academy of Sciences
December 25, 2004
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PREFACE

The 20th century is an epoch that humans conquered the space. Along with man-made earth satellites, spaceships and
shuttlecrafts going into the outer space, human beings heightened activity ability in the vast universe and their recognition to the earth
reached an unprecedented level. Since the earth remote sensing satellites came into the world in the 1970s, satellite remote sensing
technology has been one of the powerful high-tech means to monitor ecological environment, to survey terrestrial and marine
resources, to serve economic and social development, and to benefit people's production and living.

In July, 1988, China and Brazil signed an agreement on joint development of earth resource satellites. The CBERS-01 and
CBERS-02 satellites (China-Brazil Earth Resources Satellites) were successfully sent into the space at the Taiyuan Satellite Launch
Center on October 14, 1999 and October 21, 2003, respectively. Data products obtained from the resources satellites scored great
successes in a wide range of fields such as agriculture, forestry, water conservancy, land and resources, urban planning, environmental
protection and disaster monitoring. The successful launch and application operation of the CBERS-01 and CBERS-02 satellites not
only have put an end to the times when China and Brazil depended on overseas remote sensing satellites over a long period of time,
but also have indicated that the two countries have the capability of developing satellite remote sensing through their own efforts. The
China-Brazil Earth Resources Satellites are the crystallization of friendship and wisdom of the people of the two countries, a successful
example for the cooperation in the field of space high technology between developing countries, and have created a new situation in
development and application of remote sensing satellites between China and Brazil.

In November, 2004, the Chinese president Hu Jintao paid a visit to Brazil. During this visit, China and Brazil signed The
Additional Protocal on Joint Development of the China-Brazil Earth Resources Satellite (CBERS-02B) between China and Brazil
and The Additional Protocal on Cooperation in the Application System of the China-Brazil Earth Resources Satellites. This created
a favorable climate for the two sides to take concerted action to enter international market of resources satellite data. v

The Central Committee of the Chinese Communist Party and the State Council showed great foresight and identified basic principle
of concentrating on acute problems concerning the vital interests of the people and promoting all-round, balanced and sustainable
development of the economy and society. The CPC General Secretary Hu Jintao emphasized that China should establish a resources-
saving national economic system and a resources-saving society and promote radical transparency of natural resource use based on
progress in science and technology. China is rich in natural resources, but it is most populous and among those countries with less per
capita amount. The supply shortage of natural resources is the bottleneck constraining economic and social development. It is important
for China to resolve problems concerning resources and environment through high-tech means in the implementation of the strategy of
sustainable development. There are plenty of opportunities for the China-Brazil Earth Resources Satellites in these aspects.

The CBERS-01 and CBERS-02 satellites have three payloads of Charge-Coupled Device (CCD) camera, Infra-Red Multi-Spectral
Scanner (IRMSS) and Wide Field Imager (WFI) and eleven wavebands, covering wide spectra of visible light, near infra-red light, short
wave infra-red light to thermal infra-red light. The data in these wavebands can be used in various fields of agriculture, forestry, water
conservancy, land and resources, urban planning, environmental protection and disaster monitoring. Their spatial resolutions are 19.5
meters, 78 meters, 156 meters and 258 meters and scan swaths are 113 kilometers, 119.5 kilometers and 890 kilometers.

The compilation of Atlas of the China-Brazil Earth Resources Satellites Images aims to publicize resources satellites, remote
sensing images, and application results to the users and promote extensive uses of resources satellites data in wide-range fields.

This atlas is a selection of nearly 300 scenes from the China-Brazil Earth Resources Satellites, which are characterized by various
natural environments of China, from the Mount Qomolangma—the highest peak of the world to Aydingkol Lake—the lowest place
of China, from seashore of the East China Sea to the Pamir Plateau, from Heilongjiang to the Nansha Islands, and from the Altay
Mountains to Diaoyu Island, including terrains of mountains, hills and plains, landforms of loess, karst, volcanoes and glaciers as well
as varied landscapes from equatorial rainforests, tropical seasonal rainforests to cold-temperate coniferous forests and high-frigid
deserts. Some of the application results are also shown in this atlas. Readers can seek enjoyment from the secret workings of nature
while observing miraculous high technology of satellite remote sensing.

What should be emphasized is that this atlas is the crystallization of painstaking labor and great intelligence of many technicians
and experts engaged in the fields of satellite development, ground receiving and data handling. A great number of professional talents
occupied in development and application of resources satellites put forward constructive suggestions and valuable reference materials
to the overall plan and compilation of this selection. That is to say, the images have no chance to be published without their hard work.
Sincere thanks should be granted to those who have offered guidance and help during the process of atlas compilation.

It is hard to avoid defects at the time of printing in spite of several years of meticulous polishing. We shall be deeply grateful

for your valuable comments. = + 3

L7 igr 12

Compilation Committee of the Atlas of the China-Brazil Earth Resources Satellites Images
December, 2004
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