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China suffered from natural disasters
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- Meteorological disaster S5RKE
- Marine disasters J&FK=E

«  Flooding #H7KKE

« Geological disasters itFRRE

. Earthquakes HhEK=E

- Biological disasters ZRIREHIKRE

« Forest and grassland fires ZRMEJRAK
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Statistics of disaster damages in China
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Missing and death toll
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Huge population and economic losses caused by the
severe disasters affect social harmony.
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National Emergency Commanding System
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State Council ESZpR

Leading group{iStiia
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Executing group3=5t43
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Working group T{EHIE
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Local Group iti75#1443

f— — — >

Commanding organization

Emergency on duty for
coordinating

Emergency service

Local emergency service

China has established national emergency platform including 8 rescuing

bases and 19 aerial emergency transportation service bases.




National System of Emergency Action Plan
EIREEAHFZHMEFF

The State Council issued the National System of Emergency Action Plan in 2006.
ESSHmG Y (ERFELIHFZHZMMIFREE) (2006)
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Organization of Emergency Mapping
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National Emergency Mapping Action Plan
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Procedure for Disaster Response
REMMITAERE

Starting action plan
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Products of Remote Sensing applied in
disaster prevention and mitigation
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Emergency Response Process
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Emergency response support System
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1. Establishing an integrated (Satellite-,
Aviation-, Ground-) monitoring system

Satellite platform

Aviation platform

B Deploy satellite-, aviation-, and ground-monitoring system to acquire
high-resolution images in the disaster areas for emergency surveying

and mapping.
B Response time:< 12 hour.
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B Satellites (B£ |

- L~ Z
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Nowadays, more than 140 satellites are running in China.

Satellite . Satellite series Satellite
Series g;fieﬁl'l%; Key Paé;;;eters BPEZRS
BPEZR7 = =

« Spatial resolution3##& : 2.36m
2L Bt + Revisit timeZERAEHA : 3 -5 days
Resource . A —— Marine Satellite HY-1A,1B
Satelite  CBERS-04 ; Spatia tﬁﬁg%}gggﬁﬁa o SEEE
ﬁiﬁﬂg R, Yy
7v-3 + Spatial resolution3##= : 2.5m
+ Revisit timeEiREHA: 5 days
HJ-1A « Spatial resolution3##Z : 30m
. « Revisit timeZEiREHA: 2 days _ FY-2C. EY-2E.
HJ Satellites HJ-1B Meteoro!oglcal FY-2F. FY-2G.
TESHKE ® BandiBEd : S ,i‘{gg; FY-3A. FY-3B.
= HJ-1C ( SAR) ® Polarisationti{t, : VV B FY-3C
® Spatial resolution73##& : 5m
® Revisit timeEiREHA: 31 days
Gaofen Satellites Beidou Navigation Satellite

RHER(ESL. 25) 1t SRS
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B Satell
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The first civilian data-transferring high resolution optical
stereo mapping satellite - “ZY-3"

B RS HERIEFEHE

ST PE "EE=S ¢

pe— e E—

| ﬁgsﬁmmu@mﬁ}ugﬁig*ﬁm

— 1

Tri-linear Pan cameras
Forward/Backward: 3.5m
Nadir: 2.1M
a I
B/H: 0.89
PEESLL
0.89
\ J

Sun-Synchronous orbit altitude: 506km
506 2 BRI APHRZEIE

Multi-spectrum
4 bands 5.8M

Cycle time: 59 days
Revisit: 5 days
Lifetime: 5 years
Total mass: 2630 kg
[BlJ3FHA59K ,
EiHREHSX
TEFan5% ,
BEE£92630kg

Global coverage Latitude: 84 degree

lthikEgt 4 84E ARt
RGBS




China’ s DOM Database
EHFIESTRERE

Spatial resolution$> ¥ 2mj
Datum##5& : CGCS2000E
Positioning accuracy#gE : <
Update E#iEHA : every year
Start ji24aldE : 2014




Planned Mapping Satellitesll¢2c P2 %/

2-5m Pan. 6-10m multi-spectrum

1-2m Pan. 3-6m multi-spectrum

0.5-Im Pan. 1-3m multi-spectrum

0.5-Im. multi-band SAR

2 Bands Laser Ranging, 1 m Pan
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Satell
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tes (B£)
“Mapping Satellite-1 (X&&—S ) " 012+022+038

* Long-term on-orbit operations
« Acquire 3D geo-information

« Overcome the defects of short lifetime.

Integration of three cameras:
v" linear CCD camera,

v" high resolution of 2m panchromatic camera
v" multi-spectral camera



B Satellites (B2 )

N

“Gaofen-1(5918)" + “Gaofen-2(F925)"

® Sub-meter resolution

® Multi-spectral optics images

The Gaofen series will be formed by 7 satellites in 2020 for high (spatial,

temporal, and spectral) resolution images.



HJ-1 (A/B/C)
® Joint observation of optics and SAR

® Revisit time shortened

® Large scale and all-weather monitoring




Aviation (fnZ= )

CASMSAR-the First Airborne SAR Mapping System in China
N2 HEESRIETESARNE SRS —CASMSAR

Bands X P

Polarimetry
Interferometry
Spatial resolution
Flight height
Mapping scale

Quad (£h1t) Quad (£1t)

single pass (WKZEH) repeat pass ( Ej )
0.3-5m

3,000 - 10,000m
1: 5,000 - 1: 50,000



Digital Aerial Camera System(SWDC, TOPDC)
EF~EFiiE R % (SWDC, TOPDC)

High precision, high resolution, application in national basic aerial

FhERHIRE

photogrammetry, land resource investigation, etc.




Aviation (inZ=)
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Oblique camera system ({fi$HEZH5R)

Bacew Left view






Ultra-light aerial remote sensing system

EeEEDEhSERRSR

High accuracy, efficiency, flexible, low-cost.

. RENA. RASSHE,




UAV remote sensing system

ZANERRSR

Played an important role in emergency response, 3D digital city, etc.
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Mini-model monitoring Unmanned airship

iz 500 TR



B Ground (HEfH)
National Geo-information Emergency Monitoring vehicle
BRI ER NI LRSS

UAV images acquisition, image rapid processing, data tele-transmission,
remote consultation, and emergency transportation.

Data processing system

B 28 B S IR
R AL IR R 5 1 £ satellite

W g
v \ERERS
-4 Data transferring system
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1
5&%%%?% BHEBARS

Mobile television consultation

3D geo-information &mission planning system



SSW Mobile Mapping System
SSWZEELHICIEIENERS

Applied in road reconstruction, 3D modeling, etc.




2. Establishing a technical platform for
rapid data processing and disaster
information extraction
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B Data _,I"*@\_G@:,:jn (/;E“LE)
Imagelnfo—Distributed cluster processing platform
SRR A KRLERIELIEES

High performance, integrated, automatic and rapid generation of
geographic information products.
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B Data processing ( ZUELIE )

PixelGrid—High-resolution remote sensing image mapping system
R HERERR—IMLNE R K —PixelGrid

Rapid automatically processing Satellite images, Aerial images, UAV and

Oblique images with distributed system.
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B Data processing ( ZUELIE )
p \ RN ANmEs 7

DPGrid

A new generation of digital photogrammetric system (DPGrid)
with a ability of fast and parallel processing of aerial images
over a large area.

DPGridik RALH
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B Data processing ( ZUELIE )

Remote sensing image interpretation workstation—FeatureStation
RSIREHERE zI{’IE_u!i—Featu reStatlon
z—:m%ﬁum; TR 25Ié r S o

FELLIR “"E—JE&E

Extraction of disaster information in “collect - edit - quality
inspection” mode.
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SAR mapping workstation SARIEIT{Eif

Works for the generation of 1:5,000 - 1:50,000 scale of 4D products

(DOM/DEM/DSM/DLG) with comprehensive utilization of InSAR,
Stereo-SAR, PolSAR data.

Entropy et LY

FERXIZEN IKIRREY
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B Data processing ( ZUE4:

EAME 24T LIDAR data processing system
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B
iF

Z LidarStation

Vindov Help
2 [ 3 ,.L 0O« L&) = f= I Clesrance distance = Point

1 Jo31pg SSY[I L,

Output o Profile

Ready (326897. 750, 4907915.580, 787.120)

Visualization, operability, high precision and efficiency.



3. Disaster evaluation and early-warning

SRR R IV EFIE R AR

, BIRRS (SURIESHtS )
Data Preparation
HE=LFFFEITEGE At IR EUE KX IUHETE EREEEUE
. IS
Evaluation Methods i | mmucwsms | mowmtim | smsies

Evaluation Objects

Evaluation Results

AR VPR | EERR

Combining the extracted disaster information with assistant data, use
remote sensing evaluation and simulation assessment model to produce

the maps, reports and information of collapsed houses, damaged roads ,
landslide and other infrastructure, etc.
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Information system for disaster evalua
and early-warning (RIGIE{ET 1.=.-U..»w
Emergency consultation system NI ERSH %U,%?fé

Works with internet B/S model-based to realize long-distance emergency
consultation and joint-interpretation.

BFHEXMAYB/SH , LIRS, SREAF. MIfHE.
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Video conference 1EE{URISE 3D plotting =452
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4. Establishing a platform for publishing

disaster informatio |
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Cross-platform AL

application system =
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B information service (!

Public service platform for disaster information : Ma
Pworld i’%‘%nwnﬂﬁ%ﬁg’

ESES (KItbEIRS )

Provides 24-hours disaster information service for the public,
enterprises, professional institutions.
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1formation service)

Government service platform for disaster information

REERBRSHSES

Provide disaster information for the governments and military.
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5. Post-disaster reconstruction planning
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Information system
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B Post-disaster reconstruction planning
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B Post-disaste
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Thematic maps of post-disaster reconstruction planning
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Assistant system for decision-making during reconstruction planning
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3D landscape model of post-disaster 3D landscape model of new city in
in Beichuan Beichuan




Case l

Wenchuan Earthquake ( i¥
JIIMEE ) ., 12.05.2008

The most destructive (magnitude 8), the most
widely spread catastrophic earthquake with the
most difficult relief since the founding of P.R.China.
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@ﬁl'llhﬁu LLHEBT% Front fault of Longmen mountain
f @ .7 W A Wi % Middle fault of Longmen
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@ﬁl]LJJFLUEBf% Back faultiof’ Longmen mountain:
. @,GIRYLKZLH: Fault zone of Min river ‘
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Wenchuan Earthquake

M= (1)
> Green Channel to supply map service around the clock .
FHEWS RN SRR G BIEE , EMME24/) BTGNS RS ERE.
> Urgent rescue : supplied 1183 map sheets and 26 3D GIS to 18
provinces and 49 departments.
RSORIE - @R, ESKHENID. BRRREFIBE. 181MWOBIERSN
it49/1ERIN IR AARIRR1183RERIE , 26 ERX =HINBER RS,
> Disaster Assessment: supplied 262 thematic maps and 27
information systems to 27 departments.
Rigifh: IHMEGESHENINREERERE. REEMENRERAF27TR
B{UiRH2621REEIME , 27ERIBEHHRE.
> Recovery & Planning: supplied 78 recovery planning maps, near
one thousand atlas and two recovery planning GIS.
REEE (MY ) . ILNEFRU7SEREFTENVE , I=PPERERB
KL HERE LB IREESLS | 2EMYERRSR.




Wenchuan Earthquake: Data service
YR (2) : SEERSRIRIRIRSS

Paper maps: 53000 sheets
Navigation Maps: 1630 (1.2 TB)
= Site locating: 1200
= AEH. ESRNED. BRBES. R’
; L EB. tERS SRR RIE
LN 1\ \\ 530003k . NESEMITF . EZRPLR.
e INMRER. RS EIRE. BN ERR
fbsfEHFL. RBEREHEFEESEHE
| AthIBEEEIE3598918 , SAFETFIHE
LR 16300F , #HEEE1.2TB,
NN /o= SR SR ) A 12002 , AN
| ARFREEE30008 4




Wenchuan Earthquake: Image acquisition
W= (3) : FH5EREY

Aerial Photographmg RSREIELAN, EFHIERROL L , &
M=\ . SEGEAEMAF- AR , HRE L
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Wenchuan Earthquake: Thematic mapping
MR (4) : SEEIRSS

More than 1000 thematic
maps, including:
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= intensity maps, hazard extent
and damage evaluation maps ;

r Atlagy, ),

0 7 S 3t o = image maps reflecting the
on-site situation for more than
30 severely affected towns. ;

sRecovery and reconstruction

base maps;



Wenchuan Earthquake: Thematic mapping
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Wenchuan Earthquake: Thematic mapping

 XIeE (4) : EEEERSS
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Wenchuan Earthquake: Thematic mapping
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Wenchuan Earthquake: GIS applications

N R=

..... warnsso

(5) :GIS REHE

IR, RIGTHESH,. RISGEENL

Rescuing Asse!sment Recovery
X =4 REGEWE  REEENY
MIBEERR WBEERRER EREARSR

BhbIBeliE, SRR, RESEER.
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Emergency Deci3f®n GIS Platform
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Tangjiashan Barrier lake EERUIEEH
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River border before the Earthquake
KRBIERWIEZEREX BB R

Data: SPOT 5 (2006-11-10)
2006511 H10HSPOTSRE S IBRISAHS I ESR ILIEZE i X
ERFIEINGEE




River border extracted based on Formosat-2 (8 m), 2008-05-14

Barrier dam
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River border extracted based on ASAR (20 m), 2008-05-22
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Water-level changing map in Tangjia shan barrier lake

2006-11-10 water level

2008-05-14 water level
2008-05-17 water level
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The changed area (in white color) of the river from 2006-

11-10 to 2008-05-17




Topographic map (TIN) derived from Lidar in Tangjiashan

Sensor: ALS50 |l
Resolution: 0.3 m, 2xXx2m
Date: 2008-05-31



Vlsuallzatlon for Supportmg Decision Making
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Wenchuan Earthquake: Recovery Mapping
XE (6) : RIFERNEIRIEIRS

41 .0+ Image maps: 280000 km?
-~ One county one map: 95 counties

A Urban maps: 1:5000
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Wenchuan Earthquake: Recovery Mapping
NIBRE (6) : RIFGERNERIEIRS
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Case 2

Nepal Earthquake ( JEiHR
ith= ) , 25.04.2015

Epicenter was located in Pokhara (magnitude 8.1), Nepal's second
largest city. Nepal, China, India, Bangladesh, Pakistan were affected.

The southwest region of Tibet adjoining Nepal was strongly affected .
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Damaged houses delineation BEF=1=EEY

« Distribution and structure of the houses
in the affected regions under different
intensity of the earthquake.
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Secondary disaster monitoring and road damage assessment
RERE BN SEEEIRIT(L

« The earthquake caused 18 landslides in the town of Nyalam,
which resulted in 10.1 km road damaged.
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Emergency relocation monitoring ZSEZEEN
B Based on the high-resolution images, interpret the number of

tents and their distribution for emergency relocation.

AR EAXBENABRRNARZRRBREER LA
= . ks

72 o Td
= B84
\ L™
~. K 2
e /) ]
) —~—
N L
Kasganms
W KEMTHERSEN
BEE, AR NN
b BIMEDWE) 1f
TH. BRA )
. '::‘g‘[' mE
FEHw, EIN N
AW B TY
S chi
FATT AP, W ) %
£, Hakt ik
i o (1
8]
Mige PiRE. Hi%
RS Pl
A Wi 155F4 11271
(e, - R ]
| h)
B EN S+

Fy ANMHT0E
" #
REawBTRNE
Hamnm
— R
v N

D AL
i A

dV SRSARERP( BRNPSANEES SIEAN: 2015842308




{ Outline |

@ National Emergency Mapping System

@ Status of its Development and Application

@ Challenges of its Development and Application

National Emergency Geospatial Information
@ Project

@ Conclusion and Suggestions



Challenge 1 : Improve data sharing and
access mechanisms

Linkage-BAEf], collaborative-{i}al, fast-{RiE, efficient-53¥

o . I
ﬁ\/ \ LA Y

.Na tion Wi de 7 % é@ BEBREE SHIE | ROPELE 7‘ FERAK EE
P/ T mmmm TR ﬂgg B
ESpace-Air-Ground X=ZHth—{5{E iy
. ] . . —_—— [V RIXHGE HRBA
mHigh suitability Si&R4E
RE BN
mHigh flexibility S#lahtE .
o A A AR B A
mHigh reliability SaJ§E GA A
g y =M - ;Efi i
. . . 2 B = H| &
BmQuick service {RiERSS ~ “oXE0 R




Challenge 2: Multi-sensor data assimilation
and information co-processing

Landsat 16 days MODIS 1day

e T

SPOT 26 days ,,»,|

Problem description:

Aviation mobile ob‘se[f'\‘fatio,n'
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Difficulty: How to achieve assimilation and information
fusion with multi-temporal/spectral data?



Challenge 3 :Objective and accurate
monitoring and evaluation

Objective-EM, accurate-fffs,quantitative-gEs, orientation-Efi
« Optimization of data processing;
« Improvement of rapid information extraction and analysis;

« Enhancement of ground verification and comprehensive application of the
damage assessment result.

High-performance computing for
Integrated hard/soft and big data Plan  Implement Assessment



Challenge 4: “"New technology + disaster
management” , promote disaster
management scientific and modernized

Disaster Management Model : Government + Public
RIFSIERT : BT+ 2R

Disaster Management Method: Cloud + Net +End
(new information infrastructure) A .
RIFSEFER : =+M+ik ( FHIEDEIMISHNE )

Disaster Management Method: Photogrammetry
and Remote sensing, Geographic Information +
Cloud Computing +Big Data
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Construction goal

g BR

Improve the ability of acquisition, processing, analysis and efficiency.

Disaster response time improve 3-4 times.

® National aviation emergency ability construction —— Emergency
response time <8h, data acquisition time <6h

® National emergency center capability construction —— Provide
the first batch of emergency products < 1 day

® Emergency field surveying and mapping capacity construction —
—Complete security equipment < 2h, motor to the scene < 8h

® National emergency resource sharing capacity construction —
Publish all kinds of products quickly, provide 7 * 24 hours non-

stop operation.



General layout of National Emergency
Surveying and Mapping support services
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Composition of construction content
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National emergency surveying and mapping capacity construction
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Process of emergency surveying and

mapping RSN RETY
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Conclusion

B Emergency Mapping System

B Quick response mechanism

B Commanding information platforms
B Emergency mapping brigades

B Increased Capability

B Performed well in mega incidents



Photogrammetry and remote sensing
application in disaster monitoring

BENESERERTRNPIINA

Photogrammetry and Remote Sensing applied in natural
disaster prevention and mitigation

o %o ¥

Earthquake Flood Landslide Drought

Risk analysis Early warning Early warning

Hazard Geographical Soil
monitoring survey temperature
Emergency

Risk analysis

Submerged
area

Susceptibility
mapping
Hazard Damage
zonation assessment

Disaster Damage
recovery assessment




Suggestions

Be quickZlR, Be effectiveEF. Be accurateE Hif

BEnhance earth observation with high resolution
satellites systems and global navigation satellite
systems

mStrengthen the spatial information infrastructure
construction.

mConstruct the rapid response system and mechanism
on the national level (CNDRSS)

mStrengthen the international cooperation in spatial
information science and technology






