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of the global change and cryosphere system; impacts 
and adaptation mechanism of climate change on food, 
socio-economic, human health; global change data 
assessment, assimilation, integration and application; 
observation tests on the interaction between the global 
change and the Tibetan Plateau–the East Asian regional 
climate system and comprehensive mechanism studies; 
ecological process model development and improvement; 
the development and evaluation of high-resolution climate 
system models[1].

2.2  The Earth Simulator Scientific                  
       Demonstration Project

Global Change Research Institute of Tsinghua University 
in 2011, "Earth System Simulator" supercomputer has 
an over one million billion times per second computing 
power of 172 teraflops. "Earth System Simulator" is an 
important human research equipment to understand the 
Earth. With such systems, it is possible to simulate the 
sea currents, atmosphere, crust and other factors, and 
to achieve applications in the evolution of the  Earth, 
disaster prevention and mitigation, climate change. "Earth 
Simulator Science Project" demonstration marks a new 
phase in China's basic research on the Earth System 
Science and model simulations and prediction. Global 
Change Research Institute of Tsinghua University's 
supercomputing systems carried out climate modeling, 
prediction, evaluation tests of computing tasks for the UN 
Intergovernmental Panel on Climate Change (IPCC) Fifth 
Assessment Report (IPCC-AR5)[2].

2.3  China's First Scientific Experiment  
       Satellite to Monitor Global Carbon    
       Dioxide Has Started the Development

China's first scientific experiment satellite to monitor 
global carbon dioxide has already started its development. 
Reducing carbon dioxide emissions is our development 
strategy to address climate change, which is related to 
China's overall economic and social development and 
people's fundamental interests, and is related to the well-
being and long-term development of the peoples of all 
countries. In 2020 goal, China's non-fossil energy will be 
enhanced to about 15% of total first energy resources. So 
that to monitor global carbon dioxide monitoring can help 
countries’ decision-making. In consideration of the priority 
needs of the nation, 863 national high-tech development 
program “the Earth observation and navigation technology 
task group” has launched the "scientific experiment 
satellite to monitor global carbon dioxide and application 
demonstration". The project selects the most important 
factor of global climate change―remote sensing of carbon 
dioxide as the starting point, will develop and launch a high 

spectra of CO2 detector/multichannel cloud and aerosol 
detector as the main payload of the global carbon dioxide 
monitoring small scientific experiment satellite, scheduled 
for launch in late 2014. To build global and regional 
carbon dioxide concentration distribution monitoring key 
capabilities will provide important support to our positive 
response to global climate change research. As the 
participants in the development of satellite and payload, 
Shanghai Institute of Micro-Satellite Engineering Center, 
Changchun Institute of Optics, Fine Mechanics and 
Physics, National Satellite Meteorological Center are 
responsible for the satellite platform, payload and ground 
system respectively[3].

2.4  Digital Earth Application Progress 
       in the Field of Earth Sciences

In “digital Earth Beijing Declaration” we addressed the 
2007 UN World Summit and the Global Earth Observation 
System conference, and recognized the purposes and 
requirements of the Copenhagen UN climate conference 
in 2009, that the field of Digital Earth should be in 
close cooperation with other areas to play a role. We 
recognize the mission of the Digital Earth in terms of 
helping social and economy sustainable development 
has long way to go. We note that the world is facing with 
great challenges: global environment change, natural 
resources management, food and water security threats, 
energy shortages, natural disasters, population growth. 
Digital Earth combines many of today's scientific and 
technological development; sets of earth observation 
technology, geographic information systems, global 
positioning systems, network communication technology, 
sensor networks, electromagnetic identification, virtual 
reality technology, grid computing technology. Digital Earth 
is a strategic contribution to the development of global 
technology. Digital Earth will play an active role in helping 
to solve global and regional sustainable development 
issues, see Table 1 and Figure 1[4].

3  Development of New Earth 
    Observation Systems, Promoting 
    New Areas of Global Research

3.1  “Beidou” Satellite Navigation System

Completion of Beidou satellite navigation system has 
changed the history of our dependence on foreign systems. 
China announced on December 27, 2011, that the Beidou 
satellite navigation system started to provide continuous 
navigation information and timing services. Beidou satellite 
navigation system is China's own development and stand-
alone satellite navigation system, and has launched 10 
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Table 1   Digital Earth application progress in the field of Earth sciences

Figure 1   To build Digital Earth platform to study the changes in the global environmental area, the development of space-borne Earth 
Information Science, and to play an important role to lead and support the development of this field in China (CEODE)

DE framework Academic progress Related tech progress Earth science applications

1

GB-level data calculation; 
W84, Multi-resolution three-
dimensional layer of the Earth; 
Stand-alone interoperability.

Digital Earth 1998, way to 
understand the Earth in the 21st 
century, a new angle of view for 
the earth science research. 

RS, GIS; 10 MB Net-
work; High-resolution co-
mmercial satellite remote 
sensing data.

2006 Digital Earth demo: Global 
Environmental Change (hard to 
ignore the truth).

2

TB-level data calculation
Distributed database and
calculation
Parallel Computing
Grid Computing
Network interoperability
Interoperability.

2006 proposed data-intensive
computing technology
and theory; data-intensive
computing PB in knowledge
discovery.

Network Earth brow-ser; 
TB low-cost system-level 
data; 10 – 100 trillion 
Internet; The Internet of 
things; further integration 
of data infrastructure 
and earth observation 
technology platform; 
space -air- ground-
observing network. 

network digital earth and data 
assimilation system compatible, 
demonstrating ; 
Google Earth / Moon / Mars, 
demo and download service.

3

PB-class data computing; 
cloud computing; CAP 
theoretical framework: PB-
level data computing m
eets consistency, availability 
and partition tolerance.

2006 proposed Google cloud; 
Nature in September 2008: 
"Big data: PB-level data era of 
science"; 2008, articles by 11 
scholars in the international 
position of spatial data 
infrastructure research: The 
Next Generation Digital Earth.

Established in 2008, Earth 
Observation and Digital Earth 
Science Center; 2009 Digital 
Earth Science Laboratory was 
established; to build "a large 
network of small centers" 
Digital Earth platform service 
architecture.

4

2012, 17 scholars have 
published articles in the 
international Digital Earth:
Digital Earth 2020. Earth and 
the Earth's physical social, 
economic, earth connection; 
the Digital Earth in the internet 
users community: challenges 
and opportunities to participate 
in data sharing.

"Broadband China" 
strategy; 100 – 1000 
trillion Internet; wireless 
networks; 3G mobile 
phone ; in demanding data-
intensive computing and 
cloud computing change 
the entire information 
supply and demand and 
industrial chain including 
CPU, storage, services, 
terminals, software means 

Network Earth Simulator;
Earth observation data to 
achieve the simulation and 
prediction; through the mobile 
Internet to anyone, any time, 
any place, any information 
service.
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satellites, with a positioning accuracy of 10 m. The Beidou 
satellite navigation system marks China's completion of the 
infrastructure of the independent construction of a regional 
satellite navigation system during the "twelfth five year" 
period; a step forward of China's satellite navigation and 
positioning services and formation of an industry chain, to 
provide support for safeguarding the interests of country's 
sovereignty and security. Until 2020 satellite navigation 
system will form a network with a five geostationary orbit 
and 30 non-geostationary orbit satellites to achieve global 
coverage, seeing Figure 2. 

Currently there are four world satellite navigation 
systems, namely U.S. GPS satellite network with business 
service accuracy of 1 m, the Russian GLONASS network 
with 24 satellites in use and service accuracy of 10 m, 
the European Galileo in the construction phase, a system 
designed with 30 satellites and service accuracy 5–10 m 
(dual frequencies), China’s Beidou currently with 8 satellites 
providing regional navigation positioning services [5].

3.2  Tiangong-1 Became the Seventh 
       Platform for Earth Observation

On September 29, 2011, "Tiangong-1" space stations went 
to orbit successfully and began a two-year mission. It was 
equipped with high-spectral remote sensors in orbit, which 
mainly used for monitoring of the Earth's environment 
changes. Users include the Ministry of Land, Ministry of 
Housing, State Oceanic Administration, Chinese Academy 
of Forestry, Chinese Academy of Remote Sensing, Earth 
Observation and Digital Earth Science Center, Institute 
of Tibetan Plateau, Cold and Arid Regions Environmental 
and Engineering Research Institute. Following the 

Figure 2   Shown in the left is the Beidou satellite navigation system diagram and the right is the Beidou satellite navigation 
operation diagram (Baidu Encyclopedia)

meteorological satellites, oceanic satellites, CBERS, 
disaster and environmental monitoring, forecasting system 
satellite constellation, lunar exploration, the Beijing-1 
small satellite "Tiangong-1" became the seventh Earth 
observation platform of China[6].

3.3  New Members in Applied Remote     
       Sensing Satellite Series 

On November 30, 2011, China successfully lunched 
"Remote Sensing Satellite No. 13" Earth observation 
satellite into space orbit, "remote sensing satellite series" 
is mainly used for scientific experiments, land resource 
surveys, crop yield assessment and disaster prevention 
and mitigation, national security and other fields, as shown 
in Table 2[7].      

3.4 Resource 3 Satellite to Provide a New 
      Data Source for the National Basic   
      Geograp-hic Mapping and Data Updating

At 11:17 on January 9, 2012, China's first high-resolution 
three-dimensional mapping satellite "Resource III" was 
successfully launched. "Resources III" satellite has 5 
years design life, is equipped with a three-line array 
mapping camera, proving front, rear ground resolution 
of 3.5 m panchromatic image, face image with a ground 
resolution of 2.1 m panchromatic; a multispectral camera, 
providing face image with the ground resolution multi-
spectral 5.8 m. The satellite can provide high accuracy 
geometry positioning, high-quality imaging satellite 
images. With three-line array mapping camera and multi-
spectral camera, a three-way linear mapping is used 
to generate three dimensional mapping images. On 
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January 11 Miyun receiving station received the first track 
image data, on January 12 Kashi station and January 
14 Sanya station respectively received data. "Resource-
III" provides continuously, stably and fast high-resolution 

                               Satellite serial number and density

Launch year / month 1 2 3 4 5 6 7 8 9 10 11 12 13

2011-11

2011-11

2010-03

2010-03

2010-08

2010-09

2009-04

2009-12

2008-12

2008-12

2007-05

2007-11

2006-04

Table 2   Roadmap of China's thirteen remote sensing series satellites (based on network data)

Figure 3   January 11, 2012 2.1 m resolution image map of Dalian, China (NASMG), Location for Google Earth Screenshot

three-dimensional images and multi-spectral images with 
nationwide coverage, which greatly improve the capacity 
of large scale mapping and promote the development of 
geographic information industry(See Figure 3) in many 
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5  Major Natural Disasters, 
    Emergency Monitoring 
    and Mitigation

5.1 Yushu Earthquake Monitoring and 
      Disaster Assessment Information Sharing
 
At 7:49 on April 14, 2010, Qinghai Yushu regional 7.1 
earthquake occurred. The earthquake caused the collapse 
of a large number of residential housing, infrastructure 
damage. The affected area is of 35,862 square kilometer, 
and the affected population was about 246,842 people. 
After the earthquake, remote sensing aircraft emergency 
of Chinese Academy of Sciences started, within 3 hours 
it collected 2000 km2 0.33 m high-resolution airborne 
remote sensing data. Institute of Earth Observation and 
Digital Earth Science Center researchers got the data in 
a continuous-24 hours to processing data and to identify 
elements of a variety of disaster stricken areas, shown in 
Figure 4, a comprehensive analysis and evaluation were 
carried out, including housing collapse, road damage, 
damage to the temple, water conservancy facilities and 
other aspects of status and placement of the victims. At the 
first time after finishing the earthquake analysis of remote 
sensing images, the statistics and images were sent to 
the State Council decision maker; at same time the data 
were shared with the 16 industry sectors, the 14 complete 
disaster analysis were shared, and image information were 
also uploaded into the www. ceode.ac.cn., see Figure 4[11].

5.2  Zhouqu Large Slid-Mad Flow 
       Monitoring and Scene Simulation

August 7, 2010 22 am, Gansu Zhouqu county was 
dumped with heavy rain, at the county north of Luo Jia 
Yu, a landslides happened with lot of debris discharging 
in three valley, forming Zhouqu large debris flows 
toward the town, destroying houses. The debris flow 
disaster killed 1434 people, with 331 people missing. 
After landslides occurred, the emergency response was 
carried out for emergency disaster relief. China Remote 
Sensing Satellite Ground Station received the disaster 
area SPOT, ALOS and other Satellite remote sensing 
images, and unmanned aerial remote sensing plane went 
to collecting the images. Researchers worked in analysis 
of information and carried out computer simulations of 
debris flow disaster to understanding the mechanism in 
terms of the landslides size and stability, shown in Figure 
5. A multi-period special report was formed and provided 
to the authorities, and through web publishing and other 
forms of information sharing, provided a scientific and 
technological support for the relief and reconstruction, see 
Figure 5[12].

applications such as land resources survey and monitoring, 
disaster prevention and mitigation, agriculture, forestry, 
water conservancy, ecological environment, urban planning 
and construction, transportation, national key engineering 
and other fields to provide services, see figure 3[8].

4  Completion of Basic Mapping, 
    Filling the Gaps in the National 
    Mapping Series Chart

4.1  Breakthrough in no Control Point   
       Mapping Technology, Completing the    
       Western Area Mapping

On August 25, 2011, the National Mapping Bureau 
announced the completion of the western regions 
1:50000 topographic map, filling a blank area in the 
national basic geographic information database. Since 
the founding of China, due to the natural environment, 
equ ipment  cond i t ions,  techn ica l  s tandards and 
other l imitat ions, there has always been a blank 
area(accounts for about 20% uncovered by 1:50,000 
topographic map) in China's western land area. 
National Mapping Bureau has overcome a wide range 
of technical difficulties, such as non-control mapping 
technology, domestic multi-band multi-polarization 
airborne interferometr ic synthetic aperture radar 
mapping technology, and other key technologies, 
by August 25, 2011, completed the western country 
1:50000 topographic map blank area mapping project 
and national 1:50000 basic geographic information 
database update project. China's 24182 new 1:50,000 
topographic maps covering total land territory and 
databases were completed. The maps will provide the 
basis to support the western development[9].

4.2 China Initially Has Built up Geospatial 
      Framework for Digital China 

National 1:50,000 basic geographic information database 
update project has been completed and began providing 
services for national construction.

The Chinese geo-spatial digital framework project, 
involving a total of more than 6000 people, 16 million 
km of journey, completed 20 million copies of 8,000 
aerial photographs and satellite images, logged nearly 
6 million place names, depicted 140 million geographic 
features, added information elements 437 classes, 
doubled the data content. Successful implementation 
of this project is the basis to increase the timeliness of 
China's geographic information 1:50, 000 by 20 to 30 
years, representing the international advanced level in 
5 years[10].
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5.3 Super Typhoon Multi-Sectoral  
      Collaborative Monitoring and 
      Path Simulation

At 5:00 on the 18th October 2010 super typhoon 
"catfish" developed in the Philippines and turned to 
the South China Sea, China launched a satellite multi-
sectoral monitoring, tracing, simulation and prediction, 
information sharing, coordinated response to disaster 
relief operations. The National Weather Bureau FY II D 

Figure 4   Aerial remote sensing image composite showed Yushu town Qinghai, China, collapsed houses interpretations, in red color 
(CEODE), Location for Google Earth Screenshot

Figure 5   Zouqu landslide simulation of three-dimensional image, Ganshu China (CEODE), Location for Google Earth Screenshot

/ E double satellites, the joint ground station monitoring 
networks, computer simulations worked together to 
predict the results, as shown in Figure 3, and released 
the emergency response level for wind, heavy rain. The 
National Oceanic Bureau released sea wave warning 
based on the information from satellites and ocean 
buoy wave level monitoring network, the Ministry of 
Civil Affairs and National Headquarter for Flood Control 
and Drought Relief issued an early warning of flood, 
landslides, mudslides and other disasters. During the 
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Figure 6   Super typhoon "catfish" in the satellite monitoring Image and simulated landing roadmap (CMA)

Table 3   Four state organizations coordinated arrangements for disaster prevention and emergency relief work

super typhoon "catfish" (from 18 to 22), the four State 
organizations used satellite and ground observations by 
high-tech means to obtain data, computer simulations 
to predict information to coordinate arrangements for 
disaster prevention and emergency relief work, see 
Figure 6[13].

For the response and mitigation of super typhoon 
"catfish", four state organizations coordinated by using 
the satellite monitoring, prediction, simulation, information 
sharing, see Table 3. 

Time and
response
level

Bureau of 
Meteorology
Wind, heavy
rain

Bureau of ocean
Waves

Ministry of Civil Affairs 
floods, landslides,
mudslides and other
disasters

National Head-quarter 
for Flood Control and 
Drought Relief

FY-II D / E
double star 
observation 
frequency,
Other satellite
data

Level-III 
Emergency
response

Released at 8:00 on 
the 18th wave orange 
(level-II ) early 
warning

At 10:00 on October 
18 launched an
emergency response to 
national disaster warning

on October-19 
startagainst the 
typhoon emergency
response g level-II

30 minutes

At 9:00 on 
October 20

II- level 
emergency
response
Wind near the 
center has 16
(52 m / s)

Eastern South China 
Sea will occur 6-10 m 
of the wild waves to 
the turbulent region

commander Hui
Liangyu made 
  important instructions 
on defense of "Catfish"

Every 15 minutes

At 9:00 on 
October 22

I-level
emergency
response

According to the 
National Marine 
forecast station
 "storm surge, waves, 
tsunamis and sea ice 
disaster contingency 
plans" issued a red 
alert level-I 

6  Earth Observation and 
    Decision Support

6.1  The Satellite Data Inspection of Law 
       Enforcement to Hold 12,000 km2 
       of Land Resources Bottom Line

In order to ensure food security, the bottom line to hold 
12,000 km2 of land resources bottom line, land strict 
verification policy, the Ministry of Land Resources in 
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2011 developed a "Satellite images of land and mineral 
examination of law enforcement" (Document 2010, number 
21), using medium-resolution satellite remote sensing 
technology to carry out law enforcement inspection of land. 
2010 national land use change survey were carried out 
and remote sensing monitoring of some 163 key mining 
areas were examined based on satellite images of land 
and mineral analysis. The high-resolution images in 66 
cities were used to carry out the remote sensing survey. 
1:3 million and 1:5 million scale maps were used to see 
the changes and some spot data were chosen to verify 
the map results in land changes, by means of the software 
system which can automatically detect illegal use of land 
with an early warning detection accuracy over 95 percent. 
According to the Ministry notification for 2011, there were 
70 000 illegal land use cases, covering a land area of 50 
km2. Compared with that of last year, it is increased up 
to 5.8%. The information and statistics were open to the 
public[14].

6.2  The Bohai Sea Oil Pollution Monitoring 
       for Law Enforcement 

During 4–21 June 2011, utilizing satellite remote sensing, 
maritime surveillance aircraft, vessel monitoring, the State 
Oceanic Administration found in Penglai 19–3 oil field 
drilling area Bohai formed an oil film with a length about 13 
km and a width of 100–500 m. the monitoring results were 
notified to the oil exploration company, to assist emergency 
cleaning of the overflow film. Until July 4, there was no 
obvious floating oil. Monitoring results showed that: the 
formation of Penglai 19–3 oil field oil spill made a marine 
environment pollution causing an area of 840 square 
kilometer with water Grade worse than IV, Emergency sea 
water cleaning work were carried out, see Figure 7[15].

6.3  Droughts and Floods Rapidly 
       Transition Monitoring and Analysis 
       by Using Satellite Image

From May to June in 2011, extreme weather phenomena 
happened in the south China with drought turning to flood 
within one month, which caused enormous losses in terms 
of agriculture and properties. National Weather Service, 
by utilization of satellite remote sensing and ground 
observation data timely for May and June, released 
drought early warning, very shortly followed by flood 
monitoring information and impact assessment (see Figure 
8). Drought and flood information provided information for 
decision making.

Figure 8   June 2, 2011 (left) and May 31, 2011 (right)comparison 
water maps of Poyang Lake, China. Sharp changes (Tan 
Guoliang), Location for Google Earth Screenshot

Figure 7   Causing of Bohai Sea C platform oil spill: drilling 
occurred in a small kick, side leakage (from Wang Xiaofen)

Drought: satellite remote sensing monitoring showed 
that the flow of the Yangtze River in early May to May 28, 
2011 was 25% to 70% respectively less than normal in 
the same period of last year. Satellite remote sensing of 
the Poyang Lake showed water area reduced about 34% 
compared to the same period in 2010. In Hubei, Anhui, 
Jiangsu, Hunan, Jiangxi, Zhejiang and Shanghai, rainfall 
were 80% less than normal, which lead to continued 
severe drought in the Yangtze River regions.

Floods: sharply following the drought, early June 
5, heavy rain or rainstorm happened. The Bureau of 
Meteorology warned heavy rainfall and rainstorm in 
eastern Guizhou, Hunan, central, southern Anhui, Jiangxi 
and north-central, most of Zhejiang, Fujian and other places 
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in northwestern Among them, central Hunan, Jiangxi, 
central, northwestern Fujian. Till June 6–12, south China 
continued rain dominated weather, in some areas there 
were 120–150 mm rainfall, in central Hunan and Jiangxi up 
to 150–195 mm, 217 mm in Fenghuang, Hunan.

Drought, flood Sharp Transition Analysis: sharp changes 
in atmospheric circulation were the reason for the transition 
from dry to rainy. Before May, drought in the Yangtze River 
was mainly due to that the power of cold and warm air did 
not match, with powerful cold air in the north and inactive, 
tropical system in the south. The moisture transport 
conditions were weak, resulting in that cold and warm 
air masses in the Yangtze River region could not meet 
effectively to form precipitation. Since June, the Bay of 
Bengal monsoon was active, a steady stream of warm water 
vapor transported to China, while there was cold air from 
the plateau moving in the east direction, both met in the 
Yangtze River region, resulting in significant precipitation[16].

6.4  China's Remote Sensing Yield 
       Estimation Operation System Developed 
       and Application Level Upgraded

Based on China's remote sensing yield estimation 
operation system, regional and national integrated 
crop growth monitoring models have been established. 
Extracted from the vegetation index time series, the 
parameters describe different aspects of crop growth, 
Together with the real survey data collected by ground 
growing network in nation's major agricultural areas 
monitoring sites covering 200 counties, parameters 
were used to validate models and estimate production. 
Different crop species and growing monitored areas 
were considered when establishing evaluation criteria, 
quantitative models. Currently the monitored crops include 
wheat, rice, soybeans, corn, etc. The remote sensing 
information has become China's sources of information 
for agricultural production and food estimation as applied 
in the fields of macro-management, early production 
estimates and agricultural trade. The monitored area has 
been expanded to global crop growth monitoring[17].

7  International Cooperation 
    in Earth Observation Field

7.1  Beijing Intergovernmental Group 
       on Earth Observations Summit, 
       Issued the "Beijing Declaration"

The Ministry of Science and Technology chaired 
Intergovernmental Group on Earth Observations (GEO) 
Summit on November 5, 2010 in Beijing. Nearly 500 
representatives of Earth observation from 50 countries 

and 40 international organizations discussed about the 
summit themes: "integrated observations, data sharing, 
information services". Chinese government through the 
implementation of Ten-Year Plan further enhance China's 
situation in the global Earth observation satellite system 
in information dissemination, data sharing and service 
capabilities, continue to promote of international data 
and application cooperation in China's Earth observation, 
and actively promote the construction of a virtual satellite 
constellation and services. The summit issued the "Beijing 
Declaration", which stressed that national power and 
international obligations in the framework, to ensure that 
the land, ocean and atmospheric observing networks 
and space-based earth observation system of long-term, 
continuous, reliable operation, and the availability of these 
observations; called for United Nations agencies, other 
international organizations and multilateral and bilateral 
donor agencies for the construction and development of 
GEOSS system to make a further contribution to GEOSS 
users to provide capacity building support, see Figure 9[18].

Figure 9   Intergovernmental Group on Earth Observations (GEO) 
Beijing Ministerial Summit on November 5, 2010 in Beijing

7.2  Space Science and Technology 
       Expanded to the Field of Social Sciences

In June 2011, the UNESCO International Natural and 
Cultural Heritage Centre for Space Technology (UNESCO-
HIST) was established in Beijing, marking the starting 
point of the expanding of space technology applications 
to social sciences at an international high-level platform. 
UNESCO-HIST will strengthen national and regional 
heritage management, protection, introduction, literature 
and support sustainable development of science and 
technology capacity to support member states to conduct 
a joint use of space technologies for natural and cultural 
heritage, natural disasters, and the global biosphere 
changes in other areas of research, advancing the digital 
earth science research in the world heritage application, 
see Figure 10[19].
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Figure 10   Natural and cultural heritage of the International 
Space Technology Center (referred to as "World Heritage Space 
Center"), the United Nations Educational, Scientific and Cultural 
Organization ("UNESCO") second-class international institutions, 
established in May 2007, proposed by the Chinese Academy of 
Sciences

7.3  Progress in Cooperation to Promote   
       Disaster Assistance by Observation   
       Simulation and Prediction

In recent years some major disasters happened in the 
neighboring countries of China. To take quick response 
to help affected countries becomes “disaster relief 
diplomacy”. Some typical cases happened in 2011, such 
as Thailand and Pakistan floods. In the case of Thailand 
floods, the important thing is to cooperate promoting disaster 
assistance from the observed simulation and prediction 
of progress. Late July 2011 in Thailand, the worst floods 
in last 50 years affected 1/3 of the provinces and millions 
of people in the country, 400 people died. The airport and 

several industrial parks were flooded, leading to chain 
reaction of the global supply. The government decision-
making in disaster relief did not lack observational data, 
but lack accurate prediction early warning models. After 
the disaster, Thailand Ministry of Science obtained 1 meter 
resolution radar data, Radarsat, five kinds of high-resolution 
optical data: THEOS, IKONOS, QuickBird, WorldView and 
GeoEye. Forecast Conditions: Bangkok Chao Phraya River 
maximum flood water level is 2.5 meters. Government 
urgently needed accurate information for decision making: 
in July15/16, if peak water level in Bangkok would be higher 
than 2.4 m. and if the rescue measures were needed. 
However, forecasts lagged the urgent need: factors made 
the prediction the complicated and difficult, including: flood 
carrying capacity of Bangkok, continuous rainfall simulation 
and prediction upstream the Chao Phraya River, simulation 
and prediction of sea level rises. Reviewing the disaster, 
there is urgent need for integrated information model 
for early warning and prediction to support government 
decision-making, see Figure 11[20].  

 

8  The opportunities and 
    Challenges Brought About by      
    Technological Progress of the 
    High-resolution SAR

Currently, field of Earth observation technology should 
seize the high-resolution radar technology development 

Figure 11   This WorldView-2 image depicts the aftermath of flooding in Bangkok, Thailand. 0.3 meter resolution satellite imagery, 
floods, housing streets flooded and the over pass full of vehicles, Location for Google Earth Screenshot
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opportunities, leading the development of information 
industry of China's strategic space to a new level with 
major outcomes.

8.1  Development Opportunities of 
       the 1-Meter Resolution Radar Data

High-resolution satellite radar data commercialization will 
bring 100 billion Yuan of demand for market.

1 meter spatial resolution of satellite remote sensing data, 
which can reflect the daily activities of human society, and 
related temporal and spatial changes, is a national strategic 
information resource important to the national security. The 
world has attached great importance to high-quality, stable, 
high resolution satellite data sources to support the basis 
for the development of strategic spatial information industry. 
The commercialization and promotion of 1 meter resolution 
satellite optical data, drive the spatial information industry in 
China to a higher level, increasing from 30 billion in 2000 to 
60 billion in 2010. The commercialization and promotion of 
one meter resolution radar satellite data will also drive the 
spatial Information Industry in China elevated to a new level, 
with 20 or 30 billion in expectation. There are some difficulties. 
You need to convert the microwave characteristics of the data 
into a visual image, produce high-resolution radar and optical 
fused products.

IKONOS satellite was successfully launched on 
September 24, 1999, as the world's first commercial remote 
sensing satellites to provide high-resolution satellite images. 
The successful launch of the IKONOS satellite is not only to 

provide high-definition and up to 1 meter resolution satellite 
image, but also opens up a more efficient, more economic 
new way of basic geographic information, creates a new 
commercial satellite the image standard. 

From Germany TerraSAR(2007) 1 meter to Canada 
Radarsat-2(2008) 3 meter high resolut ion radar, 
satellites provide business data the world as shown 
in Table 4. According to the satellite ground receiving 
station in 2011, in the national procurement data, high-
resolution satellite radar data was increased by 40%. 
Compared to high-resolution optical satellite data, high 
variability in the commercialization of the radar data 
will lead to 200–300 billion as predicted, China's space 
development of information industry will be over 100 
billion[21-22].

8.2  Major Characteristics of High 
       Resolution Radar Data and Processing 
       Technique Breakthroughs

Compared to optical data, high resolution radar data 
have some unique characteristics. Weather condition 
impact is small, and you can achieve all-weather access 
to data. According to the target microwave dielectric 
characteristics, interference radar can detect surface 
deformation at centimeter-level. Accurate understanding 
and use of the high resolution radar data need professional 
technology, including C, X-, L-band and interference 
product processing technology; Interferometric Synthetic 
Aperture Radar processing technology; core optical and 

ESA Canada Germany Japan Italy

Multi-polarization

C-band
3ERS-1, 2;
 Envisat asar
30 meters
 Entinel-1

C-band
 Radarsat 1, 
25 meters
 Radarsat 2, 
3 meters

X-band
 From TerraSAR 1 m
 SAR-Lupe 1 m

L-band
 JERS-1; 
ALOS, -PALSAR, 
7 meters

Interference

Radarsat 
Radarsat 2
3 meters double star 
interference

Double Star 
interference
 TerraSAR-X
 TerraSAR-X
 TerraSAR-L

X-band
 Four 
constellations 
Double Star; 
interference
 COSMO-3-meter

 Timely

RCM plans
 Data: 10 minutes
Global Ocean 
disaster: 2 hours
 Ecological 
environment: 
24 hours

Table 4   Countries in the world providing high-resolution radar commercial data sources
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radar fusion products processing technology.

8.3  Radar Earth Observation Technology 
       Advances, Bringing New Opportunities 
       to Expand New Areas of Application

Faced with the commercialization trend of high-resolution 
radar data, there is need to have breakthrough and 
acceleration in the high resolution radar data analysis 
theory and information processing technology system, 
high-resolution radar and optical data fusion technology.

(1) 1 meter radar penetrates clouds, haze-fog, there is the 
possibility of detecting clouds, haze-fog internal components, 
and new direction and mechanism study are needed.

(2) In recent years, in a large area of eastern China, 
low-altitude haze-fog becomes obstacle to road traffic and 
air traffic. The in ternational society believes a large area of 
frequent low-altitude haze in is the product of the industrial 
development. The high-resolution radar technology 
possibly provides a new method for monitoring a large 
area of frequent low-altitude haze, helping transportation 

management.
(3) Ocean remote sensing. Ocean salinity and the 

marine environment, the marine wave change, vessel 
automatic recognition capabilities.

(5) Grain yield estimation.
(6) InSAR high-speed railroad surface deformation 

detection.
(7) Monitoring and evaluation of major natural disasters.
(8) Many other areas of applications.

9  Conclusion

In 2010 and 2011, the space science and technology 
have made major progresses in support government 
decision-making, helping address global change, regional 
sustainable and balanced development issues, response 
to major natural disasters, national security and helping 
other major researches. From selected cases we can see 
the technology development is better coordinated with 
economic and social development.
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