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An overview of terrestrial ecosystem carbon sink assessment methods towards

achieving carbon neutrality in China
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Abstract; Terrestrial ecosystem carbon sink is an important component of carbon sink in China, which plays a key role in
carbon peaking and carbon neutrality goals achievement. However, there is large uncertainty in estimating terrestrial
ecosystem carbon sink due to different types of observation data and assessment methods. To better understand the
characteristics of terrestrial ecosystem carbon cycle and improve the accuracy of carbon sink estimation, this review
summarized major research progresses in terrestrial carbon sink estimation in China and around the world, and introduced
the advantages and disadvantages of major assessment methods ( field inventory, eddy covariance method, ecological
modelling, and the atmospheric flux inversion method) from bottom-up and top-down ways. Besides, this review clarified
major spatial and temporal patterns and change trend, and analyzed the main driving factors of carbon sink from the
perspective of land-use/land-cover, climate factors ( CO, concentration and N deposition) , and environmental factors ( solar
radiation, temperature, and precipitation). Besides, this paper analyzed the main characteristics and temporal and spatial
trends of carbon sinks in terrestrial ecosystems in China, and expounded the driving factors of terrestrial ecosystems carbon

sinks in China from the perspective of human activities ( ecological projects) and environmental factors. On this basis, this
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review expected the application of new means and methods for improving carbon sink estimation precision and for better

serving long-term goal of carbon neutral.

Key Words: terrestrial ecosystem; carbon sink; carbon neutral ; assessment method
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Table 1 Estimation of carbon sink of terrestrial ecosystem in China and around the world

745 5T X3, REAY Ty 3 BRILHREE/ (Pg C/a)  HFFTATIN S 3k
No. Region Method Carbon sink Period References
1 ABR “HTWE” 2.8 1948—2009 [71
2 L.1£0.8(FRARBIC)  1990—2007 [8]
3 1.6£0.5 1995—2014 (9]
4 3.0£0.8 2007—2016 [10]
5 “HLEWmE” 1.4+0.8 1991—1997 [11]
6 2.3£0.9 1995—2014 [91]
7 1.7£0.2 1996—2007 [12]
8 2.22 2010—2015 [13]
9 i “HTWE” 0.177£0.073 1980—1999 [14]
10 0.179 1961—2005 [15]
11 0.224+0.141 1990—2009 [16]
12 0.33 2006—2009 [17]
13 0.966 2001—2010 [18]
14 1.1120.38 2010—2016 [19]
15 “HLEWTF" 0.35+0.33 1996—2005 [14]
16 0.27+0.507 1990—2009 [16]
17 0.33 2001—2010 [20]
18 0.83+0.47 2010—2015 [21]
19 0.66+0.52 2010—2016 [19]

IKSFPEA I b A 285 2R G Y158 10 PAR R 5 B8 ) AR A ka3, 58 K ek 25 AR 415 v 1) 22 30 R b 9% U5 A 4K
i, ¥ FEOR R AR A3 S BT F IARAR N TORR BT AR i T AR 25 B, ) B 4 i e 4t R 7 10
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Table 3 The parameters of satellite sensor used in Carbon sink assessment

F5 RSTEE PAEAR (FREZ A PR i 43 B WAL/ nm
No. time Satellite Sensor Spatial resolution Temporal resolution Wavelength range
1 1972 Landsat- 1 Multispectral Scanner (MSS) 60 m 18d 500—1100
Advanced Very High Resolution
2 1978 NOAA-6 L.1k 1d 250—1150
Radiometer( AVHRR ) " ‘
3 1982 MSS #1 Thematic Mapper (TM) 30 m,120 m 16 d 450—1250
4 1985 Landsat-5 MSS,T™ 30 m,120 m 16 d 450—1250
5 1985 SPOT-1 High-resolution Visible (HRV) 10 —20 m 1—3d 510—890
Linear Image Self-Scanning ( LIS
6 1988 IRS-1A inear Image Sell-Seaming (LSS T, ) 24 460—860
LISST)
7 1990 SPOT-2 HRV 10 —20 m 1—3d 510—890
8 1997 IRS-1D LISS 5.8 —70m 25d 520—1700
Sea Viewing Wide Field Sensor
9 1997 Obview-2 ° L.1k 16 d 400—880
view (Sea WiFS) m
HRVIR:10 —20 m;
POT- /EG ’ ’ — —
10 1998 SPOT-4 HRVIR, VEGETATION VEGETATION. 115k 2—34d 430—1750
11 1999 Landsat-7 Enhanced Thematic Mapper (ETM+) 15 —60 m 16 d 450—1250
12 1999 IKONOS-2 High Resolution Sensors 0.82 —4 m 3d 450—853
o MODIS ;250 —1000 m; MODIS: 1 d; MODIS.4591438.5;
b 199 Tem MODIS, ASTER ASTER:15 —90 m ASTER: 16 d ASTER :600—1165
. 7 Hyperion:30 m Hyperion ;:400—2500;
14 2000 EO-1 Hyperion, Advanced Land Image (ALI) ALL10 —30 m 16 d ALL480—2350
15 2001 Quickbird High Resolution Sensors 65 cm —2.9 m 1—3.54d 450—900
HRG:5 —21
16 2002 SPOT-5 HRG, VEGETATION RG:5 =20 m 2—34d 430—1750

VEGETATION; 1.15 km

http ; //www.ecologica.cn



4300 AR ¥ I 3%

R RAE DRAR GEAR Y AR VAL m

No. time Satellite Sensor Spatial resolution Temporal resolution Wavelength range

17 2002 AQUA MODIS 250 —1000 m 1d 459— 14385

18 2003 Obview-3 Obview-3 | —4m 3d 450—900

19 2006 ALOS AVNIR-2 10m 46 d 400—890

20 2007 Wordview-1  WV-1 0.5m 174 400—900

21 2008 HJ-1A HIS 100 m 31d 430—950

2 2008 GeoEye-1 GIS-MS 0.46 —1.84 m 2-8d 450—920

23 2000  GOSAT z)‘:i“;i Oa;‘iliia;;i?'zf;;;”;g) 0.2 em 3d 370—14300

24 2009 WordView-2  WV-110; WV60 0.46 114 450—1040
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