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1. Introduction 
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1.1Defination 
      Emergency-Management-Oriented rapid mapping is to describe the 

latent risk, extent and degree of the disaster using the GIS and RS data in 
a short time.  

      The damage  assessment includes loss of life, property, infrastructure 
and environment,  together with the social and economic disruption. 

       Its mission is to improve our capability to prepare for, protect 
against, respond to, recover from, and mitigate hazards.  

Rapid 

Automatization  

Standardization  

Systematization  

http://dict.cnki.net/dict_result.aspx?searchword=%e5%88%b6%e5%ba%a6%e5%8c%96&tjType=sentence&style=&t=systematization
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1.2Objectives  
• The RM work utilize existing resources and business system of China and 

focus on global disaster events.  
• The elaborated rapid mapping products are useful for decision aid for 

weighing up intervention logistics, and provide an easier localization of 
affected areas for emergency units. 

• Rapid，efficiency and  objective，accurate 
• local service and international service 
• Technology development and publication extent 

 
 1.3Operation framework  

     Build up the alliance organization 

mode : ‘small core, great network'  

     Operation mechanism of: 

‘open,efficient,joint, collaboration’ 
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1.4Product System 
Product System

 Feature Parameter 
Extraction Risk Assessment Monitoring Damage assessment recovery

EM stage：mitigation—preparedness—response--- recovery  

drought 

typhoon 

fire 
Geological 
disasters 

Sea ice 

River ice 

earthquake 

flood snow 

Biological 
disasters 
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2. RM Technology and Experience 
                       ------take Yiliang earthquake as an example 

  
 



 

 Space-based Rapid Mapping for Emergency Management 

Build up working Regulation 

Activate ER 

启动应急

响应
减灾应急产品

区域与省级减灾应用分中心

减灾委成员单位

灾害现场

社会公众

指挥中心

存档卫星数据

人口、基础数据

其他卫星数据

CHARTER

商业购买

卫星运行管理

环境减灾

卫星

国内机制

航空遥感 无人飞机

遥感数据处理、产品制作

Data acquisition Data Progrcessing 

Relief  Report and disaster 
emergency  product 

service 

Make 
RM 
plan 
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2.1 Methods andTechnical route 
 

 According to the different disaster 
type and different disaster stage build 
up the technical process of RS data         

 Make the RM emergency plan 
        Why? What? Who? How? 

 Compile the rules and index of RS 
data progressing 

        Transform the Expert knowledge to the rules 
and indexes that can be identified by the 
computer  

 Make the standard template  
 

disaster
information

Emergency  Plan

GIS  databasic data

use standard template

visulation

rapid  data  progressing

rapid atmospheric
correction

rapid geometric correction

change detection
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product template in Chinese and English 

Important disaster information 

2.1 Methods andTechnical route 
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2.2Activate RM 
On 7 September 2012, a series of earthquakes occurred in Yiliang, Zhaotong, in the 
southwest Chinese province of Yunnan. The two main shocks occurred at 11:19 and 12:16 
local time (03:19 and 04:16 UTC).  
The earthquakes left 81 people dead and 821 injured. At least 100,000 people were 
evacuated and more than 20,000 houses were damaged.  
The quakes caused landslides that blocked roads in the area of the hardest hit region, the 
town of Luozehe in Yunnan Province, as well as cutting off utilities and communications. 
The affected areas are densely populated and mountainous  
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2.3Rapid Data Acquisition 

 Establish meteorological satellite data sharing 
mechanism and receive meteorological satellite 
data using the Digital Video Broadcasting - 
Satellite(DVBS) 

 Sign an special agreement with Center for 
Earth Observation and Digital Earth,Chinese 
Academy of Sciences to establish data sharing 
service  

 Commercial order； 
 Download from the internet  

   

（1） Domestic Data Acquisition Mechanisms 
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 China joined the Charter formally on May 24 2007. The NDRCC acts as the Authorized 
User(AU) and Project Manager(PM) of the mechanism. RS data and GIS data can be 
acquired. 

（2）International Data Acquisition Mechanisms 

授权用户 (AU) 

电话值班员 (ODO)

应急值班官员 (ECO)
CSA

ESA

CNES

ERS-2 and ENVISAT

SPOT-1, 2, 4 & 5

NOAA

ISRO

NOAA-12, 14, 15, 16 & 
17, POES and GOES

IRS项目官员 (PM) 

最终用户 (EU) 数据处理商 (VAR) 

灾害发生

CONAE SAC-C

JAXA ALOS

USGS

DMC

Landsat

DMC Constellation

CBERS and FYCNSA

RADARSAT-1

图2 “减灾合作宪章”机制运作流程
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Data List（22:30, 10th Septermber,2012） 
 

Sensor 
Date of Pass Quan

tity 
Data Source Acquisition 

Time 
Download Ways 

IRS_Cartosat
1 

8th Septermber,2012  9 UN-SPIDER
，ISRO. 

8:00, 9th 
Septermber,20

12 

UN-SPIDER-ftp 

Worldview 8th Septermber,2012 22 UN-SPIDER, 
DigitalGlobe  

21:00, 9th 
Septermber,20

12 

DigitalGlobe-ftp 

Worldview 19th February, 2010  12 UN-SPIDER, 
DigitalGlobe  

16:00, 10th 
Septermber,20

12 

DigitalGlobe-ftp 

P5 8th Septermber,2012 6 UN-SPIDER
，NRSC 

17:30, 10th 
Septermber,20

12 

NRSC-ftp 

IRS- 
Cartosat 2 

8th 
Septermber,2012 

7 UN-SPIDER
，ISRO. 

22:30, 10th 
Septermber,2

012 

UN-SPIDER-ftp 

TOTAL 56 

 UN-SPIDER Beijing Office:Provide the RS data,agricultural, social and economic and 
the other thematic information. 
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2.4 System and Software  
 Management and operation system 

of HJ-1 satellite 
 Natural disaster assessment of 

China system 
 Rapid mapping software 
 ENVI,ARCGIS,ERDAS 

 

RS data progressing for emergency 
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2.5Product-buildings 
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2.5Product-buildings 
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2.5Product-tents 



 

 Space-based Rapid Mapping for Emergency Management 

2.5Product-Collapse and landslide 
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2.5Product-Collapse and landslide 
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2.5Product-effect on road 

In Zhaotong, 96 highways were cut 
off by the earthquake. According to 
the Communications Bureau of 
Zhaotong Prefecture, frequent 
aftershocks and landslides could cut 
off restored road access. 
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2.6Domestic Service 
（1）Users 
National decision-making department of disaster relief 
  office of national committee for disaster reduction 
  Ministry of Civil Affairs of the people's republic of China 
  NDRCC 
Member of National Committee for Disaster Reduction 
Local department of disaster relief 
Public 
Scientific research 
Media 
 （2）Service Mode 
Website  
E-mail 
ftp 
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2.7International Service 
Cooperate with the Beijing office of UNSPIDER and Provide the rapid 
mapping service  for the international nature disaster using the research 
institutions and department of China 
Help the stricken countries to activate  the request the services of the 
International CHARTER Space and Major Disasters.  
Drought risk assessment and monitoring on Africa using HJ-1 data relying 
on the international center for drought risk reduction. 

 



 

 Space-based Rapid Mapping for Emergency Management 

Background map from Google.com 

（1）Remote Sensing Image  

HJ-1 satellite mosaic image of Pakistan, Thailand, Mongolia, Indonesia, Bangladesh, Iran, Peru. 



 

 Space-based Rapid Mapping for Emergency Management 

（2）Fire in Australia 
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（3）Flood in Venezuela 

According to Venezuela's relief needs,the international service mechanism of 
HJ-1 satellite was launched and the satellite monitoring plan was made on dec 
6,2010. 
11 monitoring stripe was planed and 31 HJ-1 images were provided to the 
Venezuela during the flood. 
At the same time, the other high spatial resolution RS data was provided to the 
Venezuela by the CHARTER mechanism and commercial order with the help of 
NDRCC.   
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（3） Flood in Venezuela, Pakistan, Bolivia ,Bangladesh and Thailand 
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     （4）Drought monitoring in the horn of Africa 
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     （4）Earthquake 
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Future work 
The most Challenges is time delay  

Collect the fundamental GIS data and thematic data 

Agriculture data, Meteorological data,boundary 

data,and so on 

Get the high spatial resolution RS data as quickly as 

it can using all of the method we can 

Enhance Staff training  

Develop Intelligent Software  
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Thanks for your attention! 
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(1) Disaster  risk assessment-early warning 

prevent hazards from developing into disasters or reduce the effects of disasters  
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(2) Disaster  Monitoring- extent 

ensure effective coordination and the enhancement of 
capabilities of concerned organizations to prevent the disaster 
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(2) Disaster  Monitoring- location 
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(2) Disaster  Monitoring- degree 

The collapse and damaged house in Extra-large-scale Debris Flow Disaster of Zhouqu  
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(2) Disaster  Monitoring- buildings  
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(2) Disaster  Monitoring- important  features 

 
Large-scale landslide 
barrier lake 
Reservoir 
Lake 
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(2) Disaster  Monitoring- shelter 

Shelter location--the 
disaster begging stage 
Tents number 
Temporary housing 
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(3)Disaster damage  assessment 
Assess the damage extent and range the 
damage level  of the different region 
Assess local property and infrastructure 
damage, including collapse and loss of the 
houses, loss of the Agricultural land,the 
road and the other infrastructure 
Assess the need for national assistance.  
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(4)Recover and reconstruction 

Ecological Restoration 
House Rebuilding 
Infrastructure reconstruction 
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