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1. Research Background and Significance

After many years of hard-work, Chinese Earth Observation
System (EOS) has developed rapidly.
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The China High-resolution Earth Observation System

B Under the Strategic Guidelines for the Medium and Long Term
National Science and Technology Development Program (2006-
2020), CHEOS was developed as one of the major national
science and technology projects, the Chinese new generation
earth observation systems.

m Itis composed of satellite system, airborne system, ground
supporting system and application systems.

® The first satellite has been successfully launched on 26

April,2013.



The China High-resolution Earth Observation System

GaoFen-1 Satellite

B The satellite carries 2m
panchromatic 8m multispectral
camera and 16m multispectral
camera. The satellite has been
launched into sun-synchronous
orbit with the altitude of 600-
700km.The local time of
descending node is 9:00-11:00am.
With 5~8 years design life.



The China High-resolution Earth Observation System

B Once operational, the satellite will provide high precision
earth observation data, which will be widely used in , disaster
prevention and mitigation, land use monitoring, mineral

resources investigation, environmental.

Items Performance specification
Spatial resolution Panchromatic:<2m, Multispectral:<8m/16m
>
Swath width >60km (2m/8m)

> 800km (16m)

Revisit frequency <4days

Covering range N 80- ~S 80-




1. Research Background and Significance

National natural disaster spatial information infrastructure

Based on the needs of natural disaster management,

to establish the “Space-aviation-ground” three-
dimensional data acquisition system and the
comprehensive information sharing platform on
national disaster reduction and risk management

to provide scientific and accurate data for the
continuous monitoring, warning, real-time forecasting

and emergency rescue of natural disasters.



1. Research Background and Significance

Over the past decade, -
direct economic loss

caused by natural disaster
in China are over 50.8

billion US dollars.




1. Research Background and Significance

The remote sensing technology is used to achieve the disaster
information fast and accurately.

It is significant to use remote-sensing data to provide various
information for the earth monitoring, research and disaster
monitoring.

\ Q Global climate

Q Water environment monitoring
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Land surface
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2,

Requirement Analysis

The bridge which connect data
acquisition, information integration
and decision-making support.
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Construction of space information
infrastructure and its application
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2+ Requirement Analysis

Technical Demand Load
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2+ Requirement Analysis

URGENT ISSUES

€ How to conduct remotely-sensed data
processing and application research with
huge multi-sensor data efficiently?

€ How to share the results easily?

€ How to use multi-source remote sensing

data efficiently?
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3+ Key Technique Research

STANDARDIZATION IS THE BEST OPTION

Technique Standardizing System:
® Standardizing of data product
® Standardizing of data farming
® Standardizing of operation procedure

® Standardizing of information service

To develop a multivariate composite processing and

analyzing system of remote sensing based on cloud

o 15
Service.



3+ Key Technique Research
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3+ Key Technique Research
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3+ Key Technique Research

Technique of Geospatial subdivision Organization and

~expression basing on dual Lon-Lat grid.
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3+ Key Technique Research

Tile size: 1000pixel*1000pixel
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Based on the pyramid
hierarchical model, the “five layer
and fifteen level” data
organization model was
developed, according to the
drawing specification, redefined
the cutting standard. 19



3+ Key Technique Research

Multi-source remote sensing data organization technique

based on “five layer and fifteen level” data organization model:

» Having many advantages to assure the precision of data,

convenience of image computing, fitness with the national
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3+ Key Technique Research

Storage technique—the parallel access technique of the
distributed file system:

Based on the structure of the virtual disk space, we have built the extensible distributes storage
space. It solved the problem of dynamic propagation of the above-BP-level big data storage
space. It takes the virtual disk space as the concurrent unit and implements the ability of fast
storage service of the quantitative remote sensing data.
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3+ Key Technique Research

Technique of Geometry, radiation, Normalization integrated
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3+ Key Technique Research

The whole process covers data organization, management, retrieval,

transmission, processing, visualization and analysis.
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4 Remote Sensing Application Processing & Analyzing System

System developing and extending
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4 Remote Sensing Application Processing & Analyzing System

Geometric and
radiometric correction
integration

The main interface

Cluster Processing Sharing service



4 Remote Sensing Application Processing & Analyzing System

The remote sensing monitoring system
of eco-environment
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CUSTOMIZATION OF PROCESS PROCEDURE

Customizing process procedure according to different task demand,
realizing the integrated automatic processing from data input to the
product demonstration, and forming a complete production chain.
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DIVERSIFICATION OF PROCESSING MODE

DB RS,
DRSNS
B b bl
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For emergency needs, to simplify the Emergency
production procedure and enhance system’s D ingle

rapid response capacity.
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DIVERSIFICATION OF PROCESSING MODE

@

\% B Internal Common Thematic
\ \( \é/\ | > template template template
T

T

According to different mission
requirement, to render thematic map

automatically by choosing different templates.

Then the achievements are demonstrated
flexible.

The

emergency
processing
maps
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DIVERSIFICATION OF PROCESSING MODE

Maps
project

Analysis
project

Statistical
project

Presentatio
n elements

Monthly
report
template

Weekly
report
template

The annual
report
template

Brief report
templates

>

Monthly
report

Weekly
report

The annual
report

Brief report

» Selecting the

weekly, monthly
and annual report
template based on
monitoring needs

to produce the
monitoring report
automatically
combining the
thematic map,
statistics and
statistical figure
and other elements

enhance the system
concise, intuitive
and practical .
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REGIONALIZATION OF ALGORITHM, PARAMETER CONFIGURATION

For the complex relationship between products, algorithm and parameters, we

conduct the algorithm selection and area parameter configuration based on
different region, which improves the regional algorithm accuracy.

B area Algorithm

—————————————————————————————————————————————————————————————————

Algorithm

Algorithm

B area parameter

Algorithm

The system configuration




INTERACTIVE INTELLIGENCE OF HUMAN AND MACHINE

The interactive node will be assembled in operational process of the
system in "plug and play" way , to achieve the automatic startup,
pause and termination on the server.

The front-end process The mid-range process End process
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Atmospheric Environment Thematic Products
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Water Environment Thematic Products

Chlorophyll-a Suspended Matter

Water body classification Industrial thermal pollution

35



Eco-environment Thematic Products

Land use products Vegetation Coverage Ecosystem classification

Normalized Difference

Vegetation Index (NDVI) Leaf Area Index (LAI) Enhanced Vegetation

Index (EVI) 30



4 Remote Sensing Application Processing & Analyzing System

RS System Application in Mining Area
» Mineral resources protection monitoring

NS

The surface peeling increased } Non-point source
Pollution Point pollution
37

» Solid pollution source monitoring




4 Remote Sensing Application Processing & Analyzing System

RS System Application in Huanghua port

» Suspended sediment monitoring > Sea ice monitoring

38



4 Remote Sensing Application Processing & Analyzing System

Application case: Ministry of Environment Protection
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4 Remote Sensing Application Processing & Analyzing System

Application case : Ministry of Water Resources
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4 Remote Sensing Application Processing & Analyzing System

Application case: Xinjiang uygur autonomous region
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4 Remote Sensing Application Processing & Analyzing System

Application case: University of West Hungary

The green distribution map of
Székesfehérvar

The system has been installed in
University of West Hungary since May
154,2012.1t is proved in practice that
this application runs fluently and

stably.




4 Remote Sensing Application Processing & Analyzing System

Application case: Flood monitoring in Hei Long Jiang Province

GF1, SJ9, ZY3,CBERS02C

Original data

Tile data >

Raster process 43



4 Remote Sensing Application Processing & Analyzing System

Application case: Geological disasters in Si Chuan Province

PO 714850 1) L i e
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4 Remote Sensing Application Processing & Analyzing System

Application case: 2.13 “9.7 Flood” monitoring in Si Chuan
Province
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S Trend and Prospect of Chinese RS Application

 More and more new types of satellite data would be

available in the coming future.

* With the help of Remote Sensing, Eco-environmental
monitoring could be run in a more efficient way and in a

large scale.

National scale

Regional scale

Disasters
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S Trend and Prospect of Chinese RS Application

u Chinese EOS application scope is being broadened from

different ministries/industries to region and mass level.

u Chinese RS application is developing towards the

integration, operation, practicality and industrialization.

O RS application system will play more important role in

social-economic development and disaster mitigation.
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* Prof. Dr. Qing-yan Meng
 Email: mgy@irsa.ac.cn

e Postal Address:

Remote Sensing and Digital Earth Institute,
Chinese Academy of Sciences

9718#,No0.20, Datun Avenue, Chaoyang District
Beijing China, 100101
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