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Abstract

Since the reform and opening up to the world, China has made great progress in
photogrammetry, remote sensing and spatial information science. They have been widely
applied in social economic development, resource investigation, environmental protection,
disaster prevention and reduction,national security and people’s life. And China has also been
active in academic exchange and international cooperation. The book provides an overview in
both Chinese and English about the major achievements of China in this field.

This book includes 9 chapters. Chapter 1 introduces the long history of surveying and
mapping in China. Chapter 2 summarizes civil applications of air-borne and space-borne
remote sensing systems for Earth observation in China. Chapter 3 describes key technological
achievements in analytical photogrammetry, digital photogrammetry, remote sensing image
processing,digital mapping and data updating in China. Chapter 4 presents the research on
spatial information science, such as multi-dimensional spatio-temporal data modeling,
uncertainty in spatial data and analysis, GIS-based process analysis and simulation, geo-
information Tupu. Chapter 5 reviews key applications of photogrammetry and remote sensing
in topographic mapping,forestry,agriculture;,etc. . Chapter 6 describes the industrialization of
mapping,remote sensing,GIS,and satellite-based navigation. An introduction is given to the
scale, distribution, products, and services of photogrammetry and remote sensing in China.
The education and international cooperation in this field are briefly summarized respectively
in Chapter 7 and 8. An outlook about the future developments in photogrammetry and remote
sensing in China is given in Chapter 9.

The contents of this book are full and informative. It is a useful reading book for
domestic and foreign counterparts to know about the progress and the accomplishments in

peacefully applying spatial information technology.



W &

7 B\ Rt o KRB

FEZR: FELC B Y

BIEEZR: B % &4 HER

% Z:
FEC B OF SE4A
H o\ AR 7 #

S5H/E AR GRERIE T

R4 RGP 3O
FRN F R FRW
XUJEpk ARBAZR  pRoR IR
DE% EER T
E HfF OEEE RIH
KK KR K

SEBFARGRERIEERHT)

(AVEL S5 7 N U
5

HIE R
o 1 2

T
FHITT
7 )55
+

ZES

R

MR

é\

f g4
e
i
SR
k1

B B 05T

25 I -
X % A
Rk FH
F i b
R HFIL

X K

% T H
X R\ 7
AR5 )
T %
A5

=l



Advisors:

Editors:
Members:

Editorial Board

Editors in Chief: LI Deren YANG Kai
CHEN Jun
LI Deren CHEN Jun
YUAN Xiuxiao ZHONG Ershun
ZHOU Chenghu FANG Yu

CHENG Weiming
HE Jianhua

LI Jing

LIU Dingsheng
LIN Zongjian
SHAO Liqgin
WANG Dan
WANG Qiao
ZHANG Jianging
ZHU Wu

DAI Qiangling
YANG Chongjun

Contributors (In alphabetical order) :

GONG Xunping
JI Shunping

LI Yongshu

LIU Fengde

LU Naimeng
TANG Guoan
WANG Hua
WANG Zhiyong
ZHAO Chunjiang

Translators (In alphabetical order) :

LI Zhilin
YUAN Jinguo

XU Guanhua LU Xinshe SONG Chaozhi

JIN Yiming
LIU Yaolin
HE Chaoying

GONG Wei
JIANG Weiguo
LI Zengyuan
LIU Xianlin

MA Hongchao
TANG Huajun
WANG Jindi
WU Lixin
ZHAO Renliang

LIU Chuang
ZHAN Qingming

JIN Yiming TIAN Guoliang ZHOU Qiming

TIAN Guoliang
BAI Bo

GUO Jianning
LI Jiren

LI Zhizhong
LIN Mingsen
OU Yang

WAN Youchuan
WANG Mi
YANG Chongjun
ZHU Qing

SUN Baowu
ZHANG Jingxiong



f?*_A

ErE—ASELEF, LRELFHTHHRIFEN LR T, Hw
ERERE AXEAEELREMERNAERERARFNTHRE,
AREUFARARREAL S EEA TEAARXALERT H. A
KFAREREHARES M mEHRK HRER AP KFHLEA
KTETRNWEARE. XX RERRRELAHLKENERT X
e, MEBBKTIES X E LT RKRA RN T L0 EEHR
DEARKEE, HREAEETURA EFA A ERL QR RMEN2
RAEBRMAENEREER  AREAXEF RN TRHEXE.

BYNEMEREARNLENAREN M LB HIR KR W
HEARET T, UARTEARSHZRAGEEHRNER EAX
Gk b —RhBBETAAR EHE R AFEHFLAR, AEE
Ak e E I hESE Tk, BEA AL RAFATEHAL
TEAERZ PR EEFHURFARE AN ZAGEE.

R LER ERAEHTHENRYNE S BRI RELREL
W, RANRER EEERMEMXA B RFHFMEA R K
WA A& 8 R4 — 270 PN LB, 2 ol & A UK
B BT 2 4 okt T B AE o X O Bt AT R
AERS KEHF HEHEEE BEALERAREFRREZEAFERA
W, FEAmAT ERFERANALRGEOD % # % B T K
SEALRHNT L EMMAN E T & FNABEA.

EHFEHW -+ EE RPN ESERPFHEGERAKKRG LA
EFPERATRALRR. 2RBRORIEH UEALA N FH, 5
ERAB XN ETLEG NI HRTPEER HERELRANKAE
FRAER BRT —ARNALSRA EAXNEE KF RN FH



2 R i A R

BREALTHERRARABERRREEWEA.

BER T —ER LA ARG R BRI F R R A
BFTHEZBNRAEEREYNESBR ¥ A WATE S, F EA
BTHhERAN TR, EREYNESBRELARSAREEAR
BNE ERAMER L AAREHE ERRRFE IR AN TN
TREE N EREER. 22 FEREYNESBRALAETEA
Foh S HERAEGARA KT EE S ENARARELIT#RS
s,

TS RHAENARARREGAECRYNE S BRE T
E)— B NS EAHERR A RENE R EEE S AR
CERBARE WEEEFLAR SN ERT BERAKLATERN
BTREABYNESZRFAHNEBH S RTARZHEEHA
MRS, REFR Y ERAATRYEEZARNERERETEEA
WM, A ENEREEAR FRARF AELZHEEENS
£,

AEEHAE XTSRS EAE b 7
2 REGRBAYN T ERXABRBFEALLRA
—OON¥>~A+=1H



Foreword I

In the past century, global change has caused rapid deterioration of the earth
environment and frequent occurrence of extreme weather. Human beings are constantly
threatened by natural hazards. Indeed, global change has great influences not only on the
earth system, but also on human civilization. Human beings are faced with the challenge not
only from environmental deterioration but also with the serious problems of resources
shortage and over population. To deal with this double challenge is currently a great
historical mission for the social development. Access to geospatial information (e. g. about
the environment) has become increasingly important for effective and sustainable
management of the earth. Geospatial information can be utilized by governments and
international organizations as an effective source for global management and decision-
making so as to ensure sustainable development of our living space.

The development of photogrammetry and remote sensing technology has made it
possible to monitor, analyze and simulate the changes of the earth system. With the advent of
spatial information era which is marked by satellite, human beings for the first time in the
history are able to acquire information about the earth from the atmosphere to oceans and to
lands, and from the equator to the north and south poles and about the continuous changes of
the atmosphere, oceans and lands. Currently there are about two thousand satellites roaming
in the space to continuously acquire the spatial information of the change of the earth.

In recent years, more and more countries have paid great attention to the applications of
photogrammetry and remote sensing technology in dealing with global change. European
Space Agency (ESA), US National Aeronautics and Space Administration (NASA) and
Japan Aerospace Exploration Agency (JAXA) are collaborating in their earth observation
systems to continuously acquire earth observation data with global coverage and then to
utilize such data for monitoring the changes of the climate, atmospheric composition, water
cycle, vegetation, oceanic phenomena, and natural hazards. A number of international
organizations have also been formed for a similar purpose, such as the intergovernmental
Group on Earth Observations (GEO). China has also become a member of GEO and other
international and regional organizations, and is taking an active part in the international
cooperation in earth observation.

In the past 20 years, remarkable progress has been achieved in China in the

development of photogrammetry, remote sensing and geographic information system and
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their applications. Under the promotion of the government, a technical innovation framework
has been formed which is application-oriented and tightened with the national scientific and
technical programs. A large number of operational application systems have been
established and they have played an important role in various fields such as planning, hazard
mitigation, environmental protection, and social sustainable development.

Through its unremitting efforts, ISPRS has made outstanding contributions in promoting
the research, exchange, and international cooperation in the field of photogrammetry, remote
sensing and geospatial information. Chinese Government has always encouraged and
supported Chinese scientists in the fields of photogrammetry, remote sensing and geospatial
information to actively participate in and make contributions to all the activities of ISPRS.
The convening of the 21st ISPRS Congress in China will further strengthen the understanding
and collaboration between Chinese scientists and their international colleagues.

To further promote international exchange and collaboration, this book
‘Photogrammetry and Remote Sensing in China’ is edited. It provides an introduction to
China’s achievements in photogrammetry and remote sensing and peaceful use of spatial
information technology. It covers the range from spatial data capture, spatial data
processing, spatial information management and analysis, spatial information application,
development of geo-information industry, training and educational development, to
international cooperation. This book not only provides rich and substantial contents to enable
international colleagues better understand the advances in these areas in China but also

offers a valuable reference to Chinese professional readers working in this field.

XU Guanhua

Academician, Chinese Academy of Sciences

Chairman, Committee of Science, Education, Culture, Public Health and Sports,
Chinese People’s Political Consultative Conference

Co-Chairman, National Steering Committee of ISPRS 2008 Beijing
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Foreword |

Surveying and mapping is a kind of Infrastructure work for socio-economic development
and national defense. It is an important means for accurately mastering the conditions and
strength of a nation and for improving decision-making levels. Photogrammetry and remote
sensing is an important part of surveying and mapping technology. Since the 1970s when
Prof. WANG Zhizhuo (Academician of Chinese Academy of Scjence and honorary President
of Wuhan Technical University of Surveying and Mapping) put forward the concept of fully
digital mapping, the State Bureau of Surveying and Mapping (SBSM) has been devoted to
the modernization revolution in surveying and mapping technology in China. Through
unremitting efforts by Chinese scientists, a range of surveying and mapping products have
been developed, such as digital photogrammetric work station, digital mapping system,
digital aerial camera, and GIS software platform. During the period of the 10th Five-Year
Plan, a historical leap of transforming surveying and mapping technology systems from
analogue to digital was realized.

At the same time, Chinese surveying and mapping professionals are by means of
photogrammetry and remote sensing, GPS and GIS technology making efforts on the
development of geographic information infrastructure and on the applications of surveying
and mapping technology and surveying results. The national fundamental geographic
information databases at 1 : 1,000,000, 1 : 250, 000, and 1 : 50, 000, provincial databases
at 1: 10,000 and city/county databases at larger scales have been build up. New and high
surveying and mapping technology and basic surveying and mapping results have played an
important role in strengthening and improving macro-scale economic control, promoting
coordinated regional development, building a resource-saving and an environment-friendly
society and developing an innovation-oriented country.

During the mitigation and relief of recent earthquake in Wenchuan (on May 12th 2008),
the SBSM has swiftly built up a system for monitoring the disaster-hit areas, which is based
on airborne, aerial and low-altitude platforms; speeded up the image acquisition and
processing; and integrated these images with other pro- and post-earthquake geospatial
information resources ( earthquake and socio-economic information) to produce special
maps, orthophoto maps, and three-dimension geo-information service systems. These
products satisfy the timely requirements for the disaster assessment, relief, and monitoring

and for the reconstruction of disaster-hit areas.
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With the acceleration of informatization process and increasingly prominence of
outstanding problems associated with population, resources, environment and disasters, we
must vigorously strengthen the capacity-building of China’s surveying and mapping and
upgrade our services for China’s modernization drive. Currently the SBSM is making every
effort to ensure the successful execution of some major projects like 1 : 50,000 topographic
mapping for China’s western areas, China-Brazil Earth Resources Satellite 3, and the
establishment and updating of fundamental geographic information databases at different
levels, to increase the quantity, improve the quality and optimize the structure of China’s
fundamental geographic information resources. We are making every effort to promote the
development of IT-based surveying and mapping technology systems to achieve geographic
information acquisition in real-time, processing with automation, services on-line and
applications to the general public.

The ISPRS, since its foundation in 1910, has played an active role in strength of basic
research on spatial information science, and promotion of exchange and applications of
photogrammetry and remote sensing technology. The SBSM always attaches great
importance to the technical exchange and cooperation with international colleagues in the
field of photogrammetry and remote sensing. The holding of the 21st ISPRS Congress in
China will not only provide a good opportunity for Chinese scientists to have a close-up view
on the latest development in the fields of photogrammetry and remote sensing, but offer a
platform to showcase China’s development and achievements in the field of spatial
information system and to demonstrate China’s peaceful use of spatial information to benefit
human beings. It will greatly promote the broad exchange and in-depth collaboration between
Chinese scientists and their colleagues in the world.

On the occasion of publishing the book ‘Photogrammetry and Remote Sensing in
China’, I'd like to take this opportunity to pay high tribute to all the scientists who have
made contributions to the development of photogrammetry and remote sensing of China and

to wish the 21st ISPRS Congress a great success.

LU Xinshe

Vice Minister, Ministry of Land and Resources
Director General, State Bureau of Surveying and Mapping
Co-Chairman, National Steering Committee of ISPRS 2008 Beijing
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