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PREFACE

In the vast expanse of tlood plains
in Fastern China, which is dotted with
densely populated towns and cities,
industry and agriculture are rapidly
developing. To prevent river flooding
and moderate water logging. preserve
wet land ecology. ensure agricultural
irrigation and water supplies in urban
areas, long dykes higher than the
surrounding land have been built along
the middle and lower reaches of the
Yanglzc River, the Yellow River and
the Songhuajiang River. To say that
the construction of these dykes
matches that of the Greal Wall in its
grandness and toughness is by no
NS an cxaggeration.

However, uncertain factors related
to Easter Asia monsoon climate and
global climatic change heavily affect
the rainfall cycle and period and
variability in China. leading to the
formation of a situation in which
loods. water logging and drought
occur in different regions aliemnately.
In 1991, persistent water logging in the
Yangize and Huaihe River basin cost
122 billion RMB yuan in economic
loss. In 1994, the economic loss was
estimated at 187.6 billion owing to the
flood and water logging in Southern

China and the drought in Eastern
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China plains. In 1997, the economic
loss was put at around 197.5 billion
vuan on account of Bl NINO effects.
In 1998, the Yangtze River and
Northeastern China plains registered
the biggest flood in a century. which
brought about 260 billion RMB yuan
in economic loss, In the last 20 years,
such losses have been growing with
the growth of economy, accounting for
70% of all patural disaster related
losses, and 3%-6% of gross national
product.

In the past twenty years, Nalional
Remote Sensing Centre of China has
been placed in charge of organizing
and coordinating remote sensing
monitor of flood and water logging.
Since then greai ciforts have been
made to establish an information
system for flood and water logging
prediction and evaluation. and set up
various airborne remote sensing
prompt reaclion systems. At the same
time, vigorous measures have also
the

establishment of international remote

been taken to promote
sensing sateilite receiving stations and
the development and launch of
national meteorological satellites and
resources sateltites and to conduct

large scale national experimentation

on water and so0il conservation, flood
and water logging advance warning
and disaster evaluation information
systems, Series of science and
technology study programs and
experimental application projects have
laid a foundation for integrating
disaster remote sensing monitor
operating system. This system may
extend to disaster cvaluation, relief
planning and homeland
reconstruction.

Once again remote sensing monitor
scientists stood a severe tesl, when
confronted with the challenge of the
extraordinarily heavy flood in 1998,
This atlas. of which Professor Zheng
Lizhong, Deputy Director-Gencral of
National Remote Sensing Center of
China. is Editor in Chief, contains
nearly one hundred images of 199%°
flood obtained by meteorological
satellites. resources satellites and
aerial remole sensing. Tt is not only a
document of historic importance
worth collecting. but also a shining
example of applying reniote sensing
technology to monitoring natural
disasters .This atlas serves to review
the application of remote sensing
technology to monitoring floods and

water logging and as an appeal to

intensily infrastructure capability
building for disaster prevention and
relicf. In his sense the publication of
the Atlas may well serve as a sprat
thrown ¢ut to catch a whale. so Lo
speak. and to draw the attention of the
relevant leaders and colleagues in the
field. And it is not unlikely the Atlas
will once again meet with warm
response as well as favorable
comments from monsoon-affected
countries in Asia and experts in the

region.

eulpzp

Academician
Chinese Academy of Seiences
Advisor

National Remote Sensing

Center ol China

November, 1998
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The first satellite launched in 1957
marked the arrival of the era for ob-
serving the earth and exploring the
cosmos from the space. From that
time, the human beings have a brand

new vision to understand our global,
As a high technology ol the space era,
remote sensing is one of the high tech-
nologies selected preferentially in
worldwide environmental and disas-
ter monitoring, thanks 1o its unique
characteristics of large spatial obsery-
ing areas, wide spectrum ranges, iim-
aging tar away from the lurgets and
all weather iimaging capabilities. From
the mid- 1980,
have conducted application research

Chinesc scientists

of reniote sensing in flood and drought
monitoring. Through the scientific key
research programs in the Seventh.
Eighth and Ninth Five-Year (1986-
1990, 1991-1995, 1996-2000, respee-
tively) plans and more than ten years
application experiments, the tech-
niques of remote sensing monitoring
arc gradually perfect. A flexible and
high efficient remote sensing monitor-
ing system has been formed, from sat-
ellite to aircraft and from preliminary

data processing to comprehensive in-
formation extraction. These high tech-
nigues have initiatly shown their tre-
mendous usefulness in the applica-
tions for the severe flooding events in
1998, through the collaborations of the
national governmental departments,
scientilic and research institutions.,
industrial organizations, the air forces
and Navy of the People's Liberation
Army, and other agencies.

This summer. an extraordinary se-
vere flood cvent was occurred along
the Yangtze River and Nenjiang-
Songhuajiang River areas. During the
periods of fighting against flood and
disaster relief, with fully cooperation
of dificrent departments of the Na-

tinnal Remote Sensing Center of

China, cxtensive works have been
conducted on the disaster situation
monitoring and loss assessment by
means of remote sensing (RS), Geo-
graphical Information System (GIS)
and Glohal Positioning System (GIS)
techniques {also known as 3S8). From
June 19, six satellite data have been
used. Multi-spectral sensors. in par-
ticular microwave imaging radar ca-
pable of penetrating clouds and rains.,
have been applied in remote sensing
monitoring for the flooded arcas. Me-
teorological satellite data covering the
whole country have been obtained amd
processed more than 100 times. The




remote sensing data from satellites of
Canada, Japan, United States and Eu-
ropean Space Agency were received
twelve times, which had five to seven
times of coverage and total area is up
to 765 million ki, Three sets of air-
bome remote sensing monitoring sys-
tems. which are national high techno-
logical plan (863-308) developed air-
borne SAR system. national key sci-
entific plan developed "aircratl-satel-
lite-earth” sysiem. and acrial survey-
ing remote sensing system developed
by National Bureau of Surveying and
Mapping. were flown over more than
20 sorttes. Remote sensing data of the
tlooded areas about several hundred
thousands km= were acquired, and
more than 100 scenes of images and
about 100 disaster analysis reports
were produced. These resulis were
quickly sent to the relevant depart-
ments of the country and disaster sul-
lered provinces, promptly giving the
strongest supports to fight against
tloods and Lo provide better relief for
the disasters. Meanwhile. these pre-
cious remoltely sensed data also pro-
vide scientific hases on reconstruction
after the disaster. hydraulic planning
and project construction for flood pre-
vention in the future,

The heroie feat of millions of people
guarding the dikes for several months
during the flooding period has greatly

aroused the people's patriotic enthu-
siasm and the feelings related to the
tlooding situation, The flooding events
also worth to be thought deeply, Seai-
enlific planning and reasonable deci-
sion-making for the future depend on
our correct understanding to the disas-
lers having heen occurred. We must
take cffective measures 1o prevent the
future oceurrences of the disasters and
to mitigate loss caused by the disas-
ters. Space remote sensing informa-

tion which record the full process of

the disaster's occwrrence and develop-
ment in real-time is o scientific basis
for management, planning and deci-
sion making to prevent future disas-
ters, The analyzing. processing. refin-
ing and efficient applications of re-
mete sensing information acquired
during the whole process of the flood-
ing events are important works with
profound historic and realistic signifi-
cance, the work is also an arduous
task. As a part of this task. the National
Remote Sensing Center of China or-
ganised relevant departments Lo com-
pile the atlas. and about 100 typical
remote sensing images and analytical
results were selected into this atlas. 1
expect the publication of the atlas
could help us to better understand the
Mooding hasards. to increase our
knowledge about science and technol-
ogy on disaster relief. particularly for

38 technology applications to Tood
prevention. fighting, and disasler re-
licl. This will help to advance the fu-
ture research in this field and other
relevant fictds in China, and elfec-
tively control the occurrence and de-
velopment of the disasters, so that to
better protect people's life and prop-
erty.

Under the care of the leaders from
the Ministry ol Science and Technol-
ogy, Secretary Bureau of State Coun-
cil. Wational Headquarters of Fiood
Prevention and Fighting Drought,
Chinese Acudemy of Sciences. Min-
istry of Water Resources. Natienal
Bureau of Surveying and Mapping.
Chinese Meteorological Bureau, und
others. and also under the strong sup-
port and efficient cooperation of all
departments of NRSCC and Peking
University Press. the atlas was com-
piled successfully. Hereon, we would
like to express our heartfell gratitude
to the concerned depariments, leaders
and experts,

As a comnprehensive high technol-
ogy, although remote sensing has been
rescarched and developed for suine 30
years in China. there are still some
distance in comparison with the ad-
vanced level in the world. Under the
condition of less investment, the sci-
cotific researchers in China have
achieved considerable results. such as

Crs T S S s

[

A I

11



R BE SRR RS

some individual items, in particuiar
some application techniques have
been ahead in the world. To build up a
first class natural hazard monitoring
and assessment operational sysiem in
China in order to provide a long term
and strong technical support for pre-
venting tlood and disaster relief, there
1s still a long way to go and we must
work hard towards this goal, Accord-
ing to a common rule of the natural
disasters. severe drought always fol-
lows the flood, therefore, a well prepa-
ration to menitor natural disaster, es-
pecially the drought in the spring of
next year must be made and it should
be given more attentions.

The 21th century iy the era of fast
development of knowlcdge economy.
The development of geo-spatial infor-
mation technology including remote
sensing. geographical information sys-
tem. and global positioning system
will contribute to the human being's
civilization and prosperous. We sin-
cerely hope that the scientific re-
scarchers of the remote scnsing field
in China continuous to keep the glori-
ous tradition of arduous struggle and
self-reliance, make concerted cfforts,
pool the wisdom of the masges. and
strive to construct a high efficiency,
practical and operational supporting
system for natural disaster monitoring,

assessment, and mitigation decision
making in our country. We also wish
that the various classes of the society
stick to the old practice so as to con-
tinueusly give more care and support
o our works.

Li Jian
Director

Department of High Technology
Development and Industrialization
ared

National Remote sensing

Center of Ching

Ministry of Science and Technology

November, 1998




Viviy

ZE

R PALTE
METEOROLOGICAL SATELLITE

—- 54} PART ONE

REMOTE SENSING SYSTEM

TR MBI G AR 2L S
Fa(bs, BALEG M#HR L
Oz PR R E TR
B & IGaf TG v G T A 2y
AfE DR LA, T &
(% DR w i+ 9RE |9
35800 ki, LLP/BREEE T R
ATt MR L AR R RO A T 2
B SVLIE A G HERRIRRIY 173, 42
SH TR ORI N B L i
o MEBUIR DR A A f"J
Q00K 3 B AT p R, TR
W) LS T E R G A 25
AERELL b, fln] R AL
Wk K2%, LEN-HRERNE
M. de PRI LM T . L G, w)
RGO TR TR 1 EE R

I FY-2. LM NOAA-14 F0
NOAA-15. B &AYCMS-5 Fnik ¥

B METSAT-5 %, FEiBET
1999 SE S TEM FY-1C W%
Fhb. 7 {8 LI (EHAE0E BT F
WA F v Ay A7) EE NI . 4
MMUBT BT A K Ak (Vi)
Y WW&% L RTD . ik
RE . B BT b H
%&%U‘J%M'JLA&1T#J{#|F‘%

SR URGEELAEELH

T TN S B SR R AT
#m PR PN ISR P s
AVENTIHRAL 72080 T-B. 1998

B, RN KT AR TR b
I AL PN O T I N
HARFEEE LR TR DAL
16 1 B LRI il £ 1 0
AR AUEM . FETC 2D 230t
BUF, IR S A RIS R 4L
BREC AR TALREREE T p e b A1
R ) S IR 5 T R 5 A Tt
BRH R ) Ak Res 2ok
R AL (TR . A R
FRICTR VL 200 g A0 N
g, A nl A (% 80 43, T s

WEMR T 704, EREERR &
7V RETA.

The firsl meteorological satellite
was launched successfully in the be-
ginning of 1960s. Since then, dozen
meteorological satellites have been
operated and applied in meteorologi-
cal and non-meteorological lields.
There are two types according to op-
erating orbits. One is geostationary

meteorological satellite, which is le-
cated at 35800km above the equator,

and scans the earth once one or half

an hour. The data covers about one
third of the earth surface. and the ma-
Jor objective is 1o monitor and research
weather system. The other is polar or-
bit metearological satellite. which
scans the earth [rom the altitude of
about 900km twice a day for a given
arca. The effective coverage in east-
west dircction is more than 25 longi-
tude degrees. Tt is intended for envi-
ronment monitoring. so also called en-
vironment monitoring satellite. At

present. the available data in China can
be received and precessed from FY-2
{China), GMS-5 (fapan). METSAT-5
(Curopc), NOAA-14, NOAA-15
(USA). etc. In May 1999, the third
Chinese polar orbit meteorological
satellite (FY-1C) will be launched. The
satellite data may play an important
role in environment remote sensing
and natural disaster monitoring, such
as the monitoring of flood. (vrest fire,
sea lce, snow cover, urban hot island,
dust storm, vegetation, sea surlace
temperalure detection, crop monitor-
ing and production estimation, ¢te.

With the advunlages of large cov-
erage, bigh temporal resolution and
low cost in use. meteorological satel-
lite is a very useful tool for monitoring
natural disaster dynamically, In the
summer ol 1998 severe floods hap-
pened in the Yangtze River and Nen-
Jiang River. From the beginning of
May, National Remote Sensing Cen-
ter ol China began te use meteo-satel-
lite remote sensing system Lo monitor
floads in the scven major river areas
every day. In the clear or less cloudy
conditions, satellite data were quick-
ly processed based on GIS and image
processing technigues. Thematic pic-
tures and reports produced by the sys-
Llem were sent to the decision-making
departments in real time. During
flooding pertod in 1998, sateilite data
of more than 200 orbits were received
and about 80 usable images were con-
ducted to produce about 70 reports.
The system played an important role
in flood monitoring,
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