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Parameter and uncertainties
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Itk (1.0e6 ha)(PgC yr?) oy B Ref.
o A 149 0.174 1999-2008 AW
A 156 0.115 1999-2008  Panetal., 2011
A 149 0.104 1999-2008  Guoetal., 2013
PR3 151 0.131+0.036
ZND1 N J5 21 0 1999-2008 AW
A 21 0 1999-2008  Guo et al., 2013
2N 9 N 5 21 0
YTk H 5.1 0.013 1999-2008 A5
I 5.1 0.005 1999-2008  Guoetal., 2013
TR B 5.1 0.00940.004
78 B 5.4 -0.002 1999-2008  Aff 5t
R B 49.5 0.019 1999-2008 AW
ATIE -0.001 1999-2008  AHF 5T
Eih R 0.014 1979-2008 A5
B 331 0.0074+0.0025 1980s,1990s Piao et al., 2009
=K. S| 0.01+0.003

AN 0.175%0.042
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WaRES (1.0e6 %%’Dﬂi’z i B Ref.
ha) (PgC yr)

FRAR INTECHE A 155 0.068+0.034 1999-2008  AHI 5T

I 156 0.060+0.025 1999-2008 Pan et al., 2011
MY 155 0.06440.030
RER GibsiAl 215 0.039+0.009 1980s,1990s Piao et al., 2009

SRR 141 0.012+0.005 1981-2000 Tian et al., 2011
AR 0.0255+0.013
A 1 FEE Y 0.0167 1981-2008  AHF 4T

&40 130 0.021+0.0043  1980s,1990s Huang et al., 2010
2 HF3y 0.01884-0.003
LR B 0.012 1979-2008  AHFFT

£ 331 0.005+0.0016  1980s,1990s , Huang et al., 2010
B2 0.008+0.003
T 0.117+£0.049

{E#+11¥=0.29+0.09 PgC yr-!
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Table 1. Statistics of the model—data mismatch errors at the 52 sur-
face flask sites and the 13 TCCON sites (ppm).

Flask TCCON
Bias SD Bias SD
Prior 0.93 2.30 1.16 1.30
OE0-2 0353 2.5 0.80 1.08
GOSAT —-0.19 2.05 0.22 1.04
In situ —-0.03 2.04 0.38 1.04

Poor-man 0.14 2.28 0.49 1.25
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Prior OCO-2 GOSAT Insitu Poor-man
Fossil fuel and industry 0.84 0.84 0.84 0.84 0.84
Biomass burning emissions 2.20 2.20 2.20 2.20 2.20
Land sink —-2.50 =294 —348 —3.63 —3.35
Ocean sink —2.41 —2.44 —245 241 —2.41
Global net flux 7.13 6.66 6.11 6.00 6.28

M=

Flux (PgC yr')
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o S5&iimERMNtEREHEE, GOSATHRZEREAXTFO0CO-2

Region Flux change (PgC yr‘l )* XCO, data amount Deviations (ppm)**

0CO-2 GOSAT 0OCO-2  GOSAT 0OCO-2  GOSAT
North American boreal —0.05 0 1143 639 0.6 1.41
North American temperate —0.18 —0.41 2390 3163 0.52 0.93
South American tropical 0.46 0.24 800 421 —0.89 0.43
South American temperate —0.15 -0.5 1711 3500 0.02 0.54
North Africa 0.19 0.39 3208 674 0.12 -0.19
South Africa -0.03 0.3 2057 3060 0.17 0.33
Eurasian boreal 0.05 —0.02 1714 1339 0.47 1.5
Eurasian temperate —0.46 —0.3 5323 4782 0.46 0.82
Tropical Asia 0.17 0.03 726 550 —0.43 0.34
Australia —0.05 —0.1 2011 3110 0.18 0.67
Europe —0.39 —0.63 1604 2106 0.28 1.35
Global land —0.44 —0.98 22687 23344 0.22 0.79
Northern boreal land 0.005 —0.02 2857 1978 0.52 1.47
Northern temperate land —1.03 -1.33 9317 10051 0.45 0.96
Tropical land 0.82 0.66 4734 1645 —0.08 0.13
Southern temperate land —0.234 -0.3 5779 9670 0.11 0.6

* Differences between posterior and prior flux. ** Deviations between the modeled XCO, with prior flux and satellite-retrieved XCO,.
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Tablel. Statistics of the simulated surface CO; and XCO> concentrations against the

surface flask observations and GOSAT retrievals, respectively

BIAS (ppm)* RMSE (ppm) CORR

Prior Posterior Prior Posterior Prior Posterior
XCO; 1.8£1.3 -0.0%1.1 2.2 1.1 0.95 0.96
Surface CO, 1.6£1.8 -0.5+1.8 2.4 1.9 0.96 0.96

*mean =+ standard deviation
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Table 2. Mean global carbon budgets during 2010 ~2015 estimated in this study as well

as those from the prior fluxes. GCP2018. CT2017 and JCS (PgC yr'')
Prior Posterior GCP2018 CT2017 JCS

Fossil fuel and industry

(FOSSIL) 9.58 9.58 9.49 9.62 931
Biomass burning (FIRE) 2.02 2.02 1.52% 2.03 2.02
Terrestrial ecosystem (BIO) -4.07 -4.24 -3.13 -4.29 -4.07
Ocean (OCN) -2.47 -2.56 -2.46 -2.57 =225
Budget imbalance - - -0.52 - -
Net biosphere exchange®** -2.05 -2.22 -2.12 -2.27 205
Global net carbon flux (AGR) 5.06 4.80 4.91%* 479 5.01

* land-use change emissions. **atmospheric growth in GCP2018, *** for GCP2018, it

1s the sum of BIO. FIRE and budget imbalance, and for the others, it 1s the sum of BIO
flux and FIRE emission.
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Table 4. Correlation coefficients of severe drought areas (SDAs) and regional mear

LAI with the BIO sinks in each region

_ SDA LAI
Regions : : : :

Prior Posterior Prior Posterior
Boreal North America -0.29 0.36 -04 0.62
Temperate North America -0.54 -0.27 0.31 0.73
Tropical South America -0.1 -0.2 0.64 0.49
Temperate South America -0.41 -0.74 0.72 0.24
Northern Africa 0.51 0.2 0.81 0.89
Southern Africa -0.53 0.41 0.35 0.9
Boreal Asia -0.17 -0.35 0.49 0.1
Temperate Asia 0.33 0.33 0.55 0.38
Tropical Asia -0.03 0.16 0.69 0.71
Australia -0.85 -0.73 0.88 0.83

Europe -0.33 -0.85 0.85 0.58
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Gatti et al. (2014) 0.22
van der Laan-Luijkx et al. (2015) 0.08 to 0.26
Doughty et al. (2015) 0.23-0.53
Prior 0.62
Posterior 0.28
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