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Make earth observations using spaceborne remote sensing sensors,
describe the spatiotemporal distribution pattern of key elements of the B A DV L O P AR
earth system, reveal the driving facotors focing changes of the key cycling
processes (carbon, water and energy) of the earth system for preciting
climate change, seeking adaptation strategies and realizing the sustainable

development of human society.
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o ERSOEIIBMNRFEARHLZELI(CHEOS): EALI148,, B0 EE
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Development Plan for National Civil Space Infrastructure: managing ~ 100 satellites
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Lack of global observation capabilities O
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Lack of infrastructures on space geoscience in China
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Enhence couples of space geoscience and earth system simulator ™0
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Goals: achieve a number of important results on key scientific issues of global change, to provide
scientific support for the realization of sustainable development.

o RIER. PRIk, HBEEE. |SRE. EFR. WREBFIPIERAEH T “"SIXFTERMIT" SEEHLZE.
Implementation plan is jointly desinged by several ministries including MOST, CAS, MOE, BOM, SOA, MEE
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Characterization and simulation of key processes,

Comprehensive observation, platform construction and
mechanisms and trends of global change

application of datasets generation and assimilation
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o LEkT I EREUEF miAFIS 2HrIRE Projects on datasets geneartion and explorations
- SESUREUREERRSIEZABEENERLEN, 3500 75

Generation of global climate datasets and monitoring of key processes and elements

-  BFZFPEERNESHEESIREWARSAHNTE, 2800 B

High-resolution global carbon assimilation system based on multi-source remote sensing datasets

- 2BRTBUKEENRIFANSZHZ=FES, 2800 5

Cloud-based sharing platform of global change big data and scientific exploration

- EXESHEARBAXBESHBMNSERE, 2384 7

Datasets generation of global carbon cycle key elements and scientific exploration

- IKGEHRIMREASHMNSRE, 2362 7

Datasets generation of cryosphere and polar environment change parameters
- A" BSHSRELKLINFIREEELRNA, 13755

"Human-land" coupled high-precision simulation of global land use evolution and its application

- EXEEESFEATUKEAXBSHRBMUSERRE, 11785

Datasets generation of global water cycling and energy budgets and scientific exploration
9585K

Datasets generation of key climate change elements using Chinese Remote sensing satellite
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Focus: Science of remote sensing, cutting-edge technology, promote space geoscience and aerospace technology
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Generation and exploration of remote sensing datasets for Earth System Science
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Tasks:

innovative algorithms on extracting key
elements of earth system science,
generation of global remote sensing data
products, improve understanding
processes of carbon cycle, water cycle,
and energy balance of earth systems
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R SR SIS
Remote Sensing Mechanism Model and Experimental Research
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Remote Sensmg on Energy Balance System
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Remote Sensmg on Water cycle System
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Remote Sensmg on Carbon Cycle System
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Remote Sensing on Human Activities and Environmental Health
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Remote Sensing Big Data and New Frontier Technology



peEFERAERTT

SIREEE T ERISHIKS KT 2 BREEERS
N HE ST o iln, Ettb--
SRHE, IKER IR BT IR R TR R

INIAERYIKZN T,

iﬂﬁﬁ&.}i@ HhFEE
Rn=Rﬁ+Rﬁl=(1—‘a/)F§+}Fé—?€T“

v
RopiEgt AFETTES TTRRES REHE

=5

Focus on
earth-space
enegry
exchanges,
and its sptial
temproal
distributions
forcing the
water and

carbon cyling.
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Radiation budgets at atmosphere top
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Clouds and aerosols
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Land and Ocean Radiation budgets
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Remote Sensing on Water cycle System
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Key elements
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Related Remote sensing satellites
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Water Vapor and Precipitation

TiEkH

Soil Moisture
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snow water equivalent
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surface freeze-thaw
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terrestrial evapotranspiration
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Water in River and lakes
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Underground water

BEmE
sea surface salinity
i3 2273

ocean eva poration
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GPM. TRMM. AMSR2. MODIS. Himawari-8. AMSU-B
SMOS. SMAP. AMSR2. ASCAT. Aquarius
AMSR2. AMSR-E. SSM/I. QuickScat. OSCAT
SMAP. AMSR2., SMOS. ASCAT. MWRI
MODIS. ASTER. ALOS. Himawari-8. Sentinel-3
MODIS. LandSat. Sentinel-3
GRACE. GRACE-FO
SMOS. Aquarius. SMAP
GFOSAT. Metop-C. Sentinel-3. VIIRS. ATMS

SWOT
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Remote Sensing on Carbon Cycle System

® S 7 EIKIRBEIRRBESEAMNSERERA, AF TIRSH2 (247, BH=oHE
=(500m/5km), BJEEFFI(1981-2019) BURSE"6m, HNEDKIR LSRG EREH
J3 i 5B F HUE S,
Generated 24 datasets of carbon cycle elements, covering the whole process, having high spatial and temproal
resolutions,long time series, which have been used in scientific explorations
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Remote Sensing on Carbon Cycle System
o TENINEHEIRENAIS R B HIEMFIHERLE S HBITIR S ST

Global estimtion of soil respiration

- 2EKRE T EFRTHEESEERERSN; o
Soil respiration is controled globally by climates; {E L
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Changes of land cover contribute more than climages in boreal and temperate E%
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Huang N, et al. 2020. Spatial and temporal variations in global soil respiration and their relationships with climate and land cover. Science Advances, 6, eabb8508.
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Remote Sensing on Carbon Cycle System ae
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Gross carbon emissions of Latin America deforestation in 2000s
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New estimates based on direct measurement of forest spatial structures, providing different soild evidences

- - 2010 - - -2005 - - -2000 e S i W‘""“g 65°0'0"'W 64°30'0"W 64°0'0"W 63°30'0"W
=X cLas : & T it =% B B
Tandem-X ; SRTM ; ; et o ‘ ki
> | 1=
P03 g
- N ik
B T EMERIRK 2

1000"0"S
10°0'0"S

Baccini et al., 2017:
519.78 Tg Cyr-1
Harris et al., 2012:
438 Tg Cyr-1

Ours: g s
267.51 Tg Cyr-1 65°0'0"W 64°30'0"W 64°0'0"'W 63°30'0"W

039'0"5

ShaneiE]
HSPC ﬁtiﬂzﬂ)




y
RERRAERSTIERT A

Remote Sensing on Carbon Cycle System
o St XIFIMEHEIRIEEREXE

Carbon stocks in global forest vegetation

Global Ecosystem Dynamics Investigation (GEDI) MRS IR EERE BT — Terrain effects
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Pulsing Earth - Infrastructures on space geoscience
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Data products generation systems Comprehensive Analysis System
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China’s next generation satellite of atmopsheric carbon
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More outstanding results in Space Geoscience can be anticipated
facilitated by the rapid development of the pace science and

technology in China!
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