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The African Carbon Budget

Variability and recent trends in the African terrestrial [ Net terrestrial C sink of 0.15 PgC yr-! in the 1990s (Ciais et al., 2009) ]
carbon balance
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Supplementary Figure 9: Annual mean distribution of CO2 fluxes (gC/m2/yr)
over tropical continents inferred from OCO-2 XCO2 data, 2015-2016.

GOSAT/ACOS GOSAT 0CO-2
UoE UoE UoE LSCE CSuU Mean Median Std
2015 0.60 0.69 1.89 1.54 1.91 1.33 1.54 0.64
2016 1.45 2.02 1.34 2.54 1.84 1.74 0.56

NTA (TransCom 5b) annual means flux (PgC yr!), adapted from Table 1 (Palmer et al., 2019)



@2 Orbiting Carbon Observatory-2 (OCO-2) model intercomparison project (MIP)

5. LNLGOGIS
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NASA Atmospheric Tomography Mission (ATom)

4 aircraft campaigns:
ATom-1: August 2016
ATom-2: February 2017
ATom-3: October 2017
ATom-4: May 2018

NTA (TransCom 05Db)
Thompson et al. BAMS, 2022 i 2
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ATom surveyed downwind

of Tropical Africa in 4
seasons




NOAA Marine Boundary Layer reference

ATom-1 (Aug. 2016) ATom-2 (Feb. 2017)
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ATom vs. vi0 MIP

ATom-1 (Aug.) ATom-2 (Feb) ATom-3 (Oct.) ATom-4 (May)
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Atom emergent constraint: NTA flux monthly mean vs. Posterior ACO2

ATom-2 example (February 2017)

NTA flux monthly mean . ATom-2 (Feb)
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NTA flux (PgC yr=1)
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4 Emergent h

Constraints
NTA NBE
land flux:
ATom-2:
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Atom emergent constraint: monthly time series

Northern Tropical Africa (TransCom 05b)

NTA flux (PgC yr—1)
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2016-2018 Mean Flux Estimates

(0.14 +/- 0.39\
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2016-2018 Mean Flux Estimates
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OCO-2 biases impact on flux inversions

¢ Linear relationship with higher
posterior XCO2 resulting from higher
fluxes (DJFM).

% The linear regression has an r? of 0.56
and a slope of 4.16 PgC yr! per ppm.

+** This slope implies that a flux error of 1
PgC yr~! could result from an XCO2 bias
of +0.72 ppm if entirely within DJFM, or
+0.24 ppm if the bias persisted all year.
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Atom emergent constraint:

NTA flux (PgC yr=1) NTA flux (PgC yr1) NTA flux (PgC yr~1)
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Northern Tropical Africa (NTA)
annual means (2016-2018 )

v’ 0.14 £0.39 PgC yr1
(N=54)

v’ 0.08 £0.33 PgC yr1(N=10,
1S)

v’ 0.27 £0.36 PgC yr1
(N=3x5, TM5 only)

v’ 0.8 +0.43 PgC yr-1 (N=5x5,
GEOS-chem only)



Conclusions

“* We evaluated inverse model calculations of northern tropical African CO, fluxes with aircraft
measurements over the Atlantic Ocean.
v’ During the dry season (DJFM): NTA land fluxes are overestimated by the LNLG experiment, and
underestimated by the IS and OG experiments.
v" In other seasons (ATom 1, 3 and 4) clearly demonstrate the improved fluxes following OCO-2
assimilation w.r.t IS only inversions.

v’ Despite cloud coverage, OCO-2 based inversions do have a stronger sink during the wet season,
in agreement with ATom emergent constraints

% We derived the three-year annual mean flux estimate of 0.14 +/- 0.39 PgC yr' (2016-2018)
v/ XCO2 bias of +0.72 ppm (DJFM), or +0.24 ppm if the bias persisted all year.
v’ The ATom emergent constraint is driven by aircraft in-situ observation
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OCO-2 bias correction

(b)

Fraction in lite files passing quality filters
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(d) Retrieved total AOD before quality filtering
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