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1. Introduction
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1. Introducton ‘ —

From 1950 to 1999 (Murchener Ruck Munich Re Group, 1999), all Kinds of dden naiﬁ]ral
disasters (excluding drought) have resulted in:

A death toll of up to 1,400,000
e Economic losses up to US$ 960 billion

Y The Categories of
major sudden disasters:

>< Storms (including
tsunamis, typhoons,
storm tides, etc.)

>< Earthquakes

>< Floods
>:< Others

(volcanoes, geological

disasters, biological
disasters, fires, etc.)




1. Introduction . =

In 2008, all
have happenec

kKinds of sudden natural disasters
up to 321 in theworld, and results

In: A death tol

of up to 2,350,00
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1. Introduction R =
Thenumber of natural disaster in 2008 islessthan ones
before, but the death toll and economic losses are more than
the average ones from 2000 to 2007, and most of them were
focused in Asia, for example Nargis severetropical storm;
Wenchuan earthquake.

» The optical and airborne SAR Image of Maoxiangping area
alongside national highway (G213)pre- and post-earthquake,
there wassurface subsidence in red frame(CEODE )

Satellite Image of Nargis severetropical storm,
www.ceode.ac.cn
Apr.15and May.5 (NASA)






Satellite Development and Application
— 5 capacities of Chinese Space Program




Entering into the Space

—One of the 5 capacities of Chinese Space Program
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Chinese Satellites and Spacecr afts

] Meteorological Satellite
Polar Orbit FY-1A,B,C,D

4

Geo-stationary FY-2A, 2B, 2C 3
J Marine SatelliteHY -1 1
] Resour ce Satellite (CBERS, ZY, Beijing, Yaogan, Tsinghua) 7
- Environmental and Disaster Monitoring Satellite 2
J Communication Satellite 7
] Navigation Satellite Beidou -1 3
J Return Land Satellites 17
 Scientific experiment Satellites 15
 Spacecraft SZ-1,2,3,4,5,6, 7 7
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Configurati on Two optical satellites
were launched on

Sept. 6, 2008

Disaster, Environment Monitoring
and Forecast Small Satellite _ ) |
Constellation in orbit SAR Saidlite Configuration
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Ms 8.0
14:28, M ay"12,.2008 Wenchuan, China
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Sanya ground station Data coverage of the three ground receiving stations
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Airborne Remote Sensing data acquird
Post-quake during from May 14 - Jun. 5
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Airborne optical remote sensing
covered above 20000 km2 and
data amounted 5.3 TB.

SAR remote sensing covered
above 40000 km?2 and data
amounted 18.5 TB.

CEODE sent two Remote Sensing aircrafts to the earthquake
affected areas, one with optical sensor, and another with one SAR



Beichuan
County
before
Earthquake




an
county
after.
Earthquake
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Barrier Lakes

Remote sensing images detected
46 Barrier lakesin the
earthquake hit area, and the
Tangjiashan barrier lakewas
the famous one among them.

Date 5-16 5-19 5-23 5-24 5-25

Level (m) 688.0 710.0 720.0 722.5 724.0

Volume(mn?) 2387 7681 11826 13103 13870
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Barrier Lakes
A serial

Panorama of Tangjiashan barrier lakes by airborne SAR




Collapsed Buildings and Houses

A - Collapse Ratio is 91-100%

\ B - Collapse Ratio is 51-60%
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House collapseratio in the Mianzhu City inter preted from the aerial images.



0 &5 10 20 30 40

| nter ferogram of SAR images were
obtained on 17-Feb-2008 and 19-M ay-
2008. Together with the information of
fault distribution from ground survey, it

1: showsthat most of the area have

subsidence, the scale is about
centimetersto meters and there aretwo
deformation centers within Beichuan

: County and Mianzhu county, the LOS

defor mation was beyond 1 meter.

Sincetherock areais stable of the south

|- plain area, thefringesarerelatively
" continuous, but the mountain areais

located at the north of thefault, the
fringesarefractal sincethe extrusion of
the Tibetan Plateau. www.ceode.ac.cn



Destroyed Farmlands
and Forests

Comparing SPOT-5
Image on May 9, 2007
s Rl R R Tl < the imageo the
sameregion on May 16,
2008, it isobviousthat
the earthquake has
destroyed surface

vegetations.

- 3-D natural‘l—aridScape ; 3-D natural landscape after
before the earthquake- . . the earthquake ; www.ceode.ac.cn




Airborne Image of
Taipingyi Reservoir

A highway bridge across
Minjiang River of National
Road 213 near Taipingyi
Reservoir, labeled as A, was
collapsed. Also we can see
debris flows besides both bank
of Minjiang River blocked the
National Highway 213.




Lives Rescue

A sign of

“S0OS700” on thetop
of a building near
Caopoxiang of
Wenchuan county
was found in the
airborneremote
Image on May 16,
2008. Immediately |
the“idand” after the -
earthquake was
rescued according to
traffic infor mation

shown in the image.




Giant Panda Habitat in Earthquake

According to the analysis of
data of airborneremote
sensing, SPOT 5 and Landsat
TM, theloss of living ar eas of
the giant panda ar e assessed.

Giant Panda habitats

B | ossof Giant Panda habitats
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Contents
» Remote Sensing Data
= Geological Disaster
= Barrier Lakes

= Collapsed Buildings and
Houses

= Damaged Roads

[ = i = Destroyed Farmlandsand
e Forests
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e B g = Demolished Infrastructure

i il - = Civilization Continuation

Atlas of Remote Sensing for Wenchuan Earthquake Disastefww.ceode.ac.cn



i
The Atlas had been presented to Premier Wen Jiabo
by Lu Yongxiang, President of CAS
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The Remote Sensing I mage of Snow Distribution in Southern China, 2008

E | ce and Snow
Cloud

- Vegetation
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Theresult of remote
sensing monitoring
: on |ce and Snow
disaster in Hunan
Province.
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3. Ice and Snow Disaster

Comparing multi-
temporal images
. of snow on the
water surfacein
Dongjiang
Reservoir, we
found the SAR
Image is useful to
detect snow
beacuse its
backscattering
coefficient is
obviously
different when
water surfaceis
froze or covered
by snow.

_I_' imge in 2' www.ceode.ac.cn
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SAR iage on Feb. 1, 2008



3. Ice and Snow Disaster

Analysis of snow distribution by comparing SAR images acquired on Feb. 6, and
Feb. 12, 2008 with Sep. 4, 2005 respectively, and the blue area presents snow
cover.

Snow distribution of bingzhou in Snow distribution of bingzhou in
Hunan Province on Feb. 6, 2008 Hunan Province on Feb. 12, 2008

www.ceode.ac.cn



The severe drought happened in Feb.
2009, which isthe most seriousonein
China during recently 50 years,
especially in Henan province. The
national headquarterson inspection of
flood control and drought relief stared
thegrade| of emergency drought
relief, and CEODE set up the
Emergency-Group for Remote Sensing
Monitoring of drought relief
immediately.



3. Disaster Monitoring: Drought

The Satellite image of Henan Province

/Thistrue color \
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3. Disaster Monitoring: Drought

N Thegroup
A compared and
analyzed the

leaf area index
extracted from
multi-temporal
remote sensing
Images, and got
the drought
distribution
chart in Henan
provincein late
Jan, 2009.
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3. Disaster Monitoring: Drought

TheLandsat5 imagein Jan, 2009 The dynamic change of water area

L uhui reservoir

TheRS-P6 image on Jan. 6, 2007 The LandsatS imagein Jan 2009 The dynamic change of water area
Songjiayang reservoir
|n dynamic change chart of water area, the yellow line meansthe water area on Jan. 6,
2007, the green line means one on Jan. 10, 2009, and the red line means one on Feb. 4,
2009. So we can seethat thewater area was shrinking from Jan 2007 to Feb 2009.



Australiain 2009

The spatial distribution of fivefireareain Victoria Province



3. Disaster Monitoring: Bushfire, Aust
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3. Disaster Motitoring: | cl =

The thermal infrared image of
mur mungee (Feb. 8, 2009). The area
of fire extended like monilifor meat
the edge of fire scene, and the
disaster situation became serious.

The thermal infrared image of
mur mungee (Feb. 11, 2009). the
firesituation in east was still ‘
serious.



Ballarat Fire Scene on Feb.
24, 2009
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4. Earth Observation Data Sharing ! =

Satellite data Acquired Post-quake from May 12 - 31

According to International Charter on Space and Major
Disasters, CEODE received inter national spaceborne remote
sensing data for the disaster area, including:

ASTER, 84 scenes, TM 8 scenes, IKONOS 6 scenes,
WORLDVIEW 29 scenesfrom U.S.A

ALOS 83 scenesfrom Japan
Terra SAR-X 9 scenesfrom  Germany
EROSB 7/ scenesfrom |sradl

COSMOS O scenesfrom Italy

www.ceode.ac.cn
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By the time of May 20, the access amount of the data sharing Website
was over 50,230 times, and the highest access amount was over 100 times per minute.

50000

Free download sharing data was over 2.7TB, and free copy data was over 3.6(,, ceode ac.cn



A data sharing mechanism was formed by the Ministry of Science and
Technology and Chinese Academy of Sciences

M eetings attended by representatives from 13 ministries such asMOST, MLR, MWR etc. were
held regularly at the CEODE for disaster’ssituation analysisand data sharing.  www.ceode.ac.cn



4. Earth Observation Data Sharing =1
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4. Earth Observation Data Sharing

Drought, Northern China

Visits of sharing data about drought earch day from Feb. 9to Mar. 15in 2009
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Drought, Northern China

Download flow of sharing data about drought earch day from Feb. 9to Mar. 15in 2009
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5. Concluding Remarks

® An emergency disaster monitoring system with
advanced, operational, fast and reliable technical
ability should be further established.

® Earth observation technology is a powerful tool for
natural disaster mitigation. Decision makers should
pay attend to this high-tech.

® Should effectively coordinate key space infrastructures
to achieve a high degree of data sharing among
different agencies.

www.ceode.ac.cn



® Some natural events, regarded as disaster s by human
beings, were merely natural phenomenain the
Earth’slong-term evolutionary process. We must
wage our struggleswith natural disastersin
accordance with theidea that mankind should coexist
har moniously with nature.

www.ceode.ac.cn
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