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Earth Observation in China 

Kashi Ground Station 
Beijing Ground Station 

Sanya Ground Station 

 Before 2007: 1  Single Remote Sensing Satellite Ground Stations 
 Year 2010 ：3  Remote Sensing Satellite Ground Stations 

 ＊ Stations are Owned by 

 RADI 



Earth Observation in China 

 Before 2007: 1  Single Remote Sensing Satellite Ground Stations 
 Year 2010 ：3  Remote Sensing Satellite Ground Stations 

Arctic station 

 in Norway 

Northeast  

station 

Kunming 

tstation 

 Currently：6  Remote Sensing Satellite Ground Stations 

 ＊ Stations are Owned by 

 RADI 



Earth Observation in China 

 Member of Landsat Ground Station Operations Working Group 

 Acquiring, Processing and Distributing over 3.3 million 

scenes of Remote Sensing Satellite datasets, since 1986 

  3  Stations covering the whole territory of  China and 

70% of Asia 

 Acquiring up to > 500 Terabytes/year, data is soar up 

 Downlink data  rate up to > 1 Gbps 

 Acquires data from12 satellites currently, 50 satellites in 

2025 

 One of the Largest  Remote Sensing Ground Station for 

civil use in the world  



6 

MCCPS-System Overview 
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Data Integration across Multiple data Centers 

• Integrated 8  Data Centers 

SASMAC 
国家测绘地理数据中心 

 ZY-3-01(BWD/MUX/NAD) 
 CBERS01/02B (WFI) 
 HJ-1A/1B (CCD1/CCD2/HSI) 

       RADI 
中科院遥地所数据中心 

 LANDSAT5 (TM) 
 LANDSAT7(ETM+) 
 ERS-2(SAR) 
 ENVISAT(ASAR) 
 IRS-P6(AWIFS/LISS3) 

 LANDSAT1/2/3(MSS/TM) 
 LANDSAT4/5 (MSS/TM) 
 LANDSAT7 (MSS/ETM+) 
 LANDSAT8 (OLI_TIRS) 

CNIC 
中科院网络数据中心 

21AT 
BJ-1小卫星数据中心 

 BJ-1 (MS1/PAN) 

CRESDA 
资源卫星数据中心 

WSC 
武汉大学数据中心 

 THEOS (MS/PAN) 

 FY3A/3B(ERM/TOU 
/IRAS/SBUS/MERSI/MWHS 
/MWTS/MWRI/VIRR) 

 FY2B/2C/2D(VISSR) 
 FY2E/2F(VISSR) 
 MTSAT1/2R (JAMI) 
 AQUA(MODIS) 
 TERRA(MODIS) 
  NOAA15/16/17(AVHRR) 
 MSG2(SEVIRI) 

NSMC 
国家气象卫星数据中心 

   NSOAS 
国家卫星海洋数据中
心 

 HY-1B(COCTS) 
 HY-1B(CZI) 
 H2A(RA/RC) 
 H2A (RM/SM) 

 ZY-3-01(NAD/MUX) 
 ZY-3-01(BWD/FWD) 
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Satellite Net 

Basic Products 

 Regional to Global Quantitative Inverse Products 



Vegetation 
⁃ 植被指数 EVI/NDVI/ARVI 
⁃植被净初级生产力 
  NPP/FPAR 

⁃植被分类/覆盖
度 
⁃叶面积指数 
⁃叶绿素含量 

⁃物候期 

 

  图 1全球范围 1KM NDVI遥感产品示例图 

Flux 
⁃土壤水分含量 

⁃空气动力学粗躁度 

⁃感热通量 

⁃带热通量 

Radiant 
⁃地表反射率AOD/BRDF 

⁃反照率/发射率 

⁃下行短/长波辐射 

⁃地表/灌层温度 

⁃净辐射 

⁃ 冰雪质量变化 

Snow 
⁃ 冰雪面积 

⁃ 海冰分布 

⁃ 海冰温度 

⁃ 冰盖高度 
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 Regional to Global Quantitative Inverse Products 

Basic  
Products 

Common Products 

Thematic Products 

⁃ 矿区植被异常 

⁃ 地球化学异常 

Mineral 

⁃ 矿区土壤异常 

⁃烃异常 

Water 

⁃ 全球近海/大 
型湖泊水体离 
  水辐射日检测 

⁃ 水体悬浮物 
   浓度日检测   

⁃ 年/季全球植被 
总初级生产力 

Forestry 

⁃ 森林生物量 

⁃ 森林碳储量 

⁃ 森林蓄积量 

⁃ 全球/区域 
陆表水储量 

⁃ 陆表水储量 
季节性和年度 
变化特征 

Environment 

Agriculture 

⁃ 农作物长势 

⁃ 农作物产量 

⁃ 农作物面积 

Agriculture 
H.D. 

⁃ 种植结构 

⁃ 作物单产 

⁃ 物产按量 

⁃ 种植面积 

⁃矿区环境污染 

Mineral 
H.D. 

⁃成矿带蚀变 

Forestry 
H.D. 

⁃森林覆盖度 

⁃森林总初级生产力 

⁃森林生物量 

⁃森林生态资产 

Water 
H.D. 

 ⁃洪涝灾害 

⁃ 水体悬浮物 
   浓度 

⁃总氮、总磷 

⁃水体叶绿素 
  浓度 

⁃水体有机物 
  浓度 

⁃土壤墒情 

Soil 
H.D. 

⁃土地沙漠化 

⁃土地盐渍化 

⁃土壤侵蚀 

⁃植被覆盖 

Air 
H.D. 

⁃污染气体含量 

⁃温室气体含量  

⁃颗粒物浓度 

Ecological Health Diagnosis 
(H.D.) 
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  Workflow Match 1 
 Workflow Interpretation  

 AbstractConcrete Workflow 

Mapping 

Dynamic  RS Workflow Processing Across Data Centers 
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 Workflow Match 

 Workflow Interpretation  

 Abstract Concrete Workflow 

Mapping 

   Resource Schedule 2 
Dynamic Resource Assignment 
across Data Centers 

•Data Center Selection（Processer) 

•Algorithm Selection 
•Data Discover and Preparing  

L 0 R C G C

F C

O R

R C

1

L0 R C G C

FC

O R

D

P

2

Dynamic  RS Workflow Processing Across Data Centers 
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 Workflow Match 

 Workflow Interpretation  

 Abstract Concrete Workflow 

Mapping 

1 

   Resource Schedule 
Dynamic Resource Assignment 
across Data Centers 

•Data Center Selection（Processer) 

•Algorithm Selection 
•Data Discover and Preparing  

L 0 R C G C

F C

O R

R C

1

L0 R C G C

FC

O R

D

P

2

 Regional to Global Quantitative Inverse Products 

3
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  Create Workflow 3 

2 
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 Workflow Match 

 Workflow Interpretation  

 Abstract Concrete Workflow 

Mapping 

1 
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F C

O R

R C

1

L0 R C G C

FC

O R

D

P

2
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  Create Workflow 4

 NVirtual HPC Cluster(VE-RS) 2

…… N etw orkN etw orkN etw ork

R C R C R C R C R C G C G C O R O R

   Processing Across Centers 4 
 Kepler  workflow engin 

•Parallelism: among/inside Centers 

•Caching: interim data 

3 

   Resource Schedule 
Dynamic Resource Assignment 
across Data Centers 

•Data Center Selection（Processer) 

•Algorithm Selection 

2 

Dynamic  RS Workflow Processing Across Data Centers 
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 Workflow Match 

 Workflow Interpretation  

 Abstract Concrete Workflow 

Mapping 

1 

L 0 R C G C

F C

O R

R C

1

L0 R C G C

FC

O R

D

P

2

3

L0P P R C P

P

P

G C
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O R

  Create Workflow 4

 NVirtual HPC Cluster(VE-RS) 2

…… N etw orkN etw orkN etw ork

R C R C R C R C R C G C G C O R O R

L0P P R C P G C P FC P O R

   Processing Across Centers 

 Kepler  workflow engin 

•Parallelism: among/inside Centers 

3 

   Resource Schedule 
Dynamic Resource Assignment 
across Data Centers 

•Data Center Selection（Processer) 

•Algorithm Selection 

2 

4 

   Caching: interim data 5 

Dynamic  RS Workflow Processing Across Data Centers 



Global RS Data Products Show 



NPP is clearly tied to 

seasonal change, with 

productivity peaking in 

each hemispheres 

summer. The Boreal 

Forests of Canada and 

Russia, for example, 

experience high 

productivity in July and 

then a slow decline 

through fall and winter. 

Year-round, tropical 

forests in South America, 

Africa, Southeast Asia, 

and Indonesia have high 

productivity, not 

surprising with the 

abundant sunlight, 

warmth, and rainfall. 

This was well adaptive 

in natural animal 

growing. 

Global RS Data Products Show 
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Lesson Learned: Challenges  

 RS Big Data Management 

 Massive Data in Explosive Growth:   TB to PB 

 Multi-sources : Multi-sensor, Multi-resolution, Multi-Platform 

 Distribution  (Different formats ): Across data centers or organizations 

 Diversities of RS Data (Data Relationships): 

 Large-scale RS Data Processing 
 Large-region covered : Regional to Global  

 Time Serial Analysis 

 Collaborative across data centers  

 Application-Specific HPC Platform 

 Limited Resources : Computing  nodes and Storages 

 Lack of RS-oriented Platform:   Lack RS software, not RS application-specific 

 Difficult and expensive to manage HPC Infrostructure 

 
pipsCloud - A Remote Sensing Cloud Platform 
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pipsCloud － A Remote Sensing Cloud Platform 

 Cloud Services 

RS Data Service 

 RS Big Data Service 

 RS Metadata Service 

 Thematic Data Subscription 

 Data Harvest and Integration 

 Data Tracing 

 
pipsCLOUD

RS-specific HPC Platform  

    as a service 

 

 On-line RS Processing 

 Seasonal Auto-Producing 

 Collaborative Processing 

across Data Centers 

RS Data Processing 

Service 

 On-demand  HPC service 

 RS Soft-ware Auto-deploy 

 Mount Virtual RS Data Catalog and 

Storage 

 VM and PM Provisioning 

RS Processing System  

as a  Service 

 PIPS System Service 

 On-demand System Deploy 

 RS IDE  Service 

   integrate algorithm , 

workflow 
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pipsCloud － System Infrastructure 
System Infrastructure  of pipsCloud 

 DS-RS (Data Service) 
 RS Data & Products Services 

 Metadata Service  

 RS Data Subscription 

 PS-RS(Processing 

Service) 
 RS Data Processing Services 

 Subscribed auto-processing  

 VS-RS (Virtual pips 

System) 
 PIPS Processing System 

 Algorithm Integration 

 Workflow  customization and 

Integration  
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DS-RS－ DAAS Portal 



21 

DS-RS－ ProAAS Portal 

• Online-Processing and  Production 

 Fine processing products  

 Inverse products  

 Thematic products 
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pipsCloud － Virtual RS HPC Environment 

 Virtual RS HPC Environment 
 Auto-deployment 

  HPC  software,  

 RS software 




