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Supplementary figures and methods 1 

 2 
                       3 
Table S1. Surface flasks characteristics over the African continent. Data synthetized from NOAA website: 4 
https://www.noaa.gov. 5 
      6 

Station 
name, 

Country 

Parameter First 
sample 

date 

Status for 
the three 

GHG 

Frequency Elevation 
(in meters 

above mean 
sea level) 

Cooperating 
Agencies 

Assekrem, 
Algeria 

CO2 
CH4 
N2O 

12/09/1995 
12/09/1995 
12/09/1995 

Terminated 
since 

26/08/2020 

Discrete 
Monthly 

2710 Algerian 
National Office 
of Meteorology 

Gobabeb, 
Namibia 

CO2 

CH4 

N2O 

13/01/1997 
13/01/1997 
13/01/1997 

Ongoing Discrete 
Monthly 

456 Gobabeb 
Training and 

Research 
Center 

Mahe Island, 
Seychelles 

CO2 

CH4 

N2O 

15/01/1980 
12/05/1983 
13/06/1997 

Ongoing Discrete 
Monthly 

2 Seychelles 
Bureau of 
Standards 

Cape Point, 
South Africa 

CO2 

CH4 

N2O 

5/01/1980 
12/05/1983 
13/06/1997 

Ongoing Discrete 
Monthly 

230 South African 
Weather 
Service 

Mt. Kenya, 
Kenya 

CO2 

CH4 

N2O 

11/02/2010 
11/02/2010 
11/02/2010 

Inactive 
since 

21/06/2011 

Discrete 
Monthly 

3644 Kenya 
Meteorological 

Department 

 7 
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 9 
 10 
 11 
 12 
 13 
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Table S2. List of African countries per group.  14 

 15 
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Methodological Supplementary S1 - discussion about the rescaling for CO2 inversions 16 
 17 

We operated a rescaling by subtracting back the prescribed fossil fuel fluxes to make sure that the 18 

inversions do not differ regarding prior fluxes for better comparability. 19 
 20 
Figure S1. Comparison of PRIMAP-hist, GCP versus prescribed fossil fluxes for three CO2 inversion models at the 21 
regional scale. 22 
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 23 

 24 
Figure S2. Map of six African groups.  25 

 26 

 27 

 28 

 29 

 30 
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Table S3.Data sources for the anthropogenic fossil CO2 emissions included in this study. 31 

 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
 47 
 48 
 49 
 50 
 51 

 52 

 53 

 54 
 55 
 56 
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Figure S3. Bar plots of detailed African emissions for the mean values of the recent five years for fossil CO2 and  57 
anthropogenic CH4 in tCO2e per capita, and by group color for 2009-2016. 58 
 59 
 60 
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 61 
 62 

 63 
Figure S4. Map of African decennial 2009-2018 GCP CO₂ fossil fuel emissions per capita in tCO₂ per person - CDIAC. 64 
 65 
 66 
 67 
 68 
 69 
 70 
 71 
 72 
 73 
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Methodological supplementary S2.  Steps for computing the Gini index of African country emissions.  74 

 75 

The Gini index is a metric assessing the level of dispersion and therefore the level of inequalities among 76 

the values of a given dataset. To show the inequalities of per capita emissions among the African countries, 77 

we computed the continent Gini index for each of the last three decades using the Pareto principle for the 78 

following fluxes: fossil CO2 per capita emissions, CH4 fossil + agriculture per capita emissions, CH4 from 79 

agriculture per capita emissions.  80 

We computed the Gini using the Paretto method also named 20/80 or ABC method, using an excel file for 81 

the several countries' data manipulation. We obtained the GINI index (γ) thanks to the formula: 82 
 83 
 84 

 85 

When γ is bigger than 0.6, it means that the area delimited by the curve of the cumulated criterion and the 86 

graph diagonal represents more than 60% of the surface of half of the graph, and that the dispersion of the 87 

dataset is high. This method was built in the 19th century based on Vilfredo Paretto’s observations 88 

regarding the inequalities of repartition of the volume of housing taxes among the taxpayers (he realized 89 

that 80% of this tax was paid by 20% of the taxpayer.) The different steps that we followed to compute the 90 

Gini are detailed below: 91 

1) computation of the territorial emissions per capita in every African country, 92 

2) ranking in a decreasing order (from the highest to the smallest one),                               93 

3) computation of the cumulative emissions, 94 

4) creation of a column with the cumulative emissions expressed as a percentage, 95 

5) creation of a column with a rank (integer) for those ordered emissions from the biggest to the 96 

smallest, 97 

6) conversion of this rank as a percentage in another column, 98 

7) distinction of the emissions representing less than 25% of emissions, less than 50%, and less than 99 

75% of emissions. 100 

8) computation of the GINI index (γ) thanks to the Paretto’s formula given above. 101 

 102 

 103 

 104 
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Methodological supplementary M3. Computation of correlation coefficient. 105 

 106 

In mathematics, the linear correlation between two variables that we can call X and Y implies that 107 

two variables have a linear relationship between each other. If there is a linear relation between 108 

two variables, it can be represented by a straight line.  To compute this linear correlation coefficient, 109 

we use the Pearson formula that is the computation of the covariance among variables (cov(X,Y)), 110 

divided by the product of their standard deviation (sX and sY). Thus, we can compute the linear 111 

correlation rXY  among two variables by using the following formula:  rXY = 
"#$(&,()
*+*,

 112 

The higher the absolute value of a linear correlation coefficient between two variables, the more 113 

 the variables are linearly correlated. 114 

 115 

 116 

 117 

 118 

 119 

 120 

 121 

 122 

  123 

 124 

 125 

 126 

 127 
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 128 

 129 
Figure S5. Bar plots and associated map of African GDP in US$ for the year 2015, dataset taken from World Bank national 130 
accounts data/OECD (2020). 131 
 132 
 133 
 134 
 135 
 136 
 137 
 138 
 139 
 140 
 141 
 142 
 143 
 144 
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 145 

 146 
Figure S6. Map of territorial mean 2013-2017 emissions and its associated bar plots in kg CO2 of GDP, dataset taken from 147 
GCP 2019 (CDIAC).         148 

 149 

 150 

 151 

 152 

 153 

 154 
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 155 
Figure S6 bis. Map of territorial mean 2013-2017 emissions and its associated bar plots in kgCO2 per GDP, dataset taken 156 
from GCP 2019 (CDIAC).         157 

 158 

 159 

 160 

 161 

 162 

 163 

 164 

              165 
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 166 

 167 
Figure S7. Map of African CO2 emissions expressed in kg per PPP$ of GDP in 2016 - CDIAC. 168 

 169 



14 

 170 
 171 

  172 

 173 
Figure S8. Three maps of African countries fossil CO2 emissions per decade: ratio percentage showing the discrepancies 174 
between GCP and PRIMAP-hist datasets over three decades (1990-2018).   175 
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Table S4. List of Least Developed Countries and Small Islands Developing States in Africa. 176 

 177 

 178 

 179 

 180 

      Table S5. List of corrected countries for CO2 LULUCF (in MtCO2) - corrections in line with Grassi (2022) 181 



16 

 182 
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 183 

      184 
Figure S9. Country details for LULUCF CO2 emissions and sinks from UNFCCC corrected (strictly consistent with 185 
Grassi et al. 2022) for 13 African countries that we identified as outliers vs. UNFCCC uncorrected data, TRENDY 186 
v9, DGVMs and GCP (2020) inversions. Unit is in MtCO2. Black lines denote the PRIMAP-hist estimates for total 187 
anthropogenic emissions including all IPCC sectors. Shaded green areas represent the minimum and maximum 188 
ranges from GCP inversions. Shaded blue areas represent the minimum and maximum ranges for TRENDY v9 189 
DGVMs. Green dashes denote the median of GCP inversions, blue dashes denote the median of TRENDY v9 190 
DGVMs, green dashes the median of GCP inversions. The positive values represent a source while the negative 191 
values refer to a sink.      192 

 193 
                                                                                                                                                         194 



18 

                              Table S6. Data sources for the land CO2 emissions in this analysis. 195 

 196 
 197 

 198 
 199 
 200 
 201 
 202 
 203 
 204 
 205 
 206 
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            Table S7. Data sources for total CH4 emissions in this analysis.  207 

 208 
 209 
 210 

 211 
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          Table S8. Data sources for total N2O inverse flux over Africa (in situ). 212 

 213 
 214 
 215 
 216 
 217 
 218 
 219 
 220 
 221 
 222 
 223 
 224 
 225 
 226 
 227 
 228 
 229 
 230 
 231 
 232 
 233 
 234 
 235 
 236 
 237 
 238 
 239 
 240 
 241 
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Table S9. Area of managed land reported in NC/BUR/REDD+ versus FAO forest land (2015) and FAO forest land                                 242 
+ other woodlands (2015) for Africa.  243 

 244 



22 

 245 
Figure S10. Bar plots comparing areas of managed land reported in Mha for NC/BUR/REDD+ versus FAO forest land 246 
(2015) in Mha and FAO forest land + other woodlands areas (2015) for African countries. (Source: Forest Resource 247 
Assessment, FAO, 2021). See also Table S7 for detailed values.   248 

 249 
 250 
 251 
 252 
 253 
 254 
 255 
 256 
 257 
 258 
 259 
 260 
 261 
 262 

 263 
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Table S10. Synthesis of TD and BU mean CH4 emissions and removals in MtCO2e.yr-1 for the overlapping time series 264 
(2010-2017) for whole Africa and for the six groups using Method 1 (Foss+ AGRIW + BBUR - wildfires). 265 

 266 
 267 
 268 
 269 
 270 
 271 
 272 
 273 
 274 
 275 
 276 
 277 
 278 
 279 
 280 
 281 
 282 
 283 
 284 
 285 
 286 
 287 
 288 
 289 
 290 
 291 
 292 
 293 
 294 
 295 
 296 
 297 
 298 
 299 
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Table S11. Anomalies in ranking for TD and BU mean values on the overlapping time periods (2010-2017) for whole 300 
Africa, and for six African groups using Method 1 for anthropogenic CH4 (FOSS + AGRIW + BBUR - wildfires) in 301 
MtCO2e.yr-1. 302 

 303 
 304 
Table S12. Synthesis of wetlands (GCB) mean CH4 emissions and removals in MtCO2e.yr-1 for the overlapping time 305 
series (2010-2017) for the whole Africa and six African groups. 306 

 307 



25 

Table S13. Comparison between N2O PRIMAP-hist mean values and the median of inversions on the overlapping 308 
period (2010-2017) for Africa and the six African groups in MtCO2e.yr-1. 309 

 310 

Table S14. Synthesis for the three main GHGs net African budget: comparative net emissions and removals 311 
computation by TD methods for Africa as a whole and for six sub-groups of African countries over the overlapping 312 
period (2001-2017), in MtCO2e. Use of Method 1 for CH4 (FOS+AGRIW+BBUR-wildfires) excluding UNFCCC 313 
outliers, and including the range for GCP CO2 LULUCF. 314 
 315 

Region TD Method 1 and GCP for FCO2 TD Method 1 and PRIMAP for FCO2 

CH4 
median 
GOSAT 

inversions 
+ median 

N2O 
inversions 

CH4 median 
SURF 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
PRIMAP 

N2O 

CH4 median 
GOSAT 

inversions + 
PRIMAP N2O 

 

CH4 
median 
GOSAT 

inversions 
+ median 

N2O 
inversions 

CH4 median 
SURF 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
PRIMAP 

N2O 

CH4 median 
GOSAT 

inversions + 
PRIMAP 

N2O 

Africa total 
 

388901234154	 386601834024	 25790<85424	 26020585>54	 39830?2<4310	 39600?8<4120	 267302>5>2<	 			269618>525<	

North Africa 
 

101455?08?>	 104631805<8	 822853002<	 790	?>50018	 10225200883	 10543?10500	 83083801?1	 798?2?00?1	

Central Africa 758B45>1<38 	 751B4431<?3 	 344B0085054? 	 351B001>03<1 	 766B45<1<41 	 759B43>1<8? 	 352B00?>05>1 	 359B001<030< 	
Subsahelian West 

Africa 
 

546B2501>1	 609B180?82	 406B180<>3	 343250<02	 542B2>014>	 605B140?85	 403B140<>?	 3402>0<03	

Southern Africa 
 

616B0450413 	 616B0>30322 	 415B??>0850 	 415B??0084> 	 618B?8<041> 	 618B?8>04<0 	 416B??40851 	 	416B?120842 	

South Africa 
group 

 

4580<?40<	 4552?484	 		4110033>2	 4140134?8	 5370>8>40	 534041214	 490023432	 4931<3>0?	

Horn of Africa 399B1480105 	 394B124233 	 201B83448> 	 206B888224 	 401B14?0103 	 395B123234 	 202B834482 	 207B88822> 	

 316 
 317 
 318 
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 319 
Table S15. Synthesis for the three main GHGs net African budget: comparative net emissions and removals computation by 320 
TD methods for Africa as a whole and for six sub-groups of African countries over the overlapping period (2001-2017), in 321 
MtCO2e. Use of Method 1 for CH4 (FOS+AGRIW+BBUR-wildfires) excluding UNFCCC outliers, and excluding the range 322 
for GCP CO2 LULUCF (possible outliers). 323 

 324 
Region TD Method 1 and GCP FCO2 TD Method 1 and PRIMAP FCO2 

CH4 median 
GOSAT 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
PRIMAP 

N2O 

CH4 median 
GOSAT 

inversions + 
PRIMAP 

N2O 
 

CH4 median 
GOSAT 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
median N2O 
inversions 

CH4 median 
SURF 

inversions + 
PRIMAP 

N2O 

CH4 median 
GOSAT 

inversions + 
PRIMAP 

N2O 

Africa total 
 

3889?5?<8143	 3866?8><8103	 25791??>1>05	 26021?>>1>45	 3983?31883?2	 3960?5488?<2	 267318?112<2	 269618>11232	

North Africa 1014>310038	 10462??.001?< 	 822435203	 790	328>5<	 1022>4<0040	 105428001?4	 83044?25>	 7984<1>5>	

Central Africa 758324>5?	 751342>13	 344?<2?3?	 351?14?20	 7664<5>31	 7593>4>??	 352?04?40	 359??5?22	

Subsahelian 
West Africa 

 

546??048>	 6098<1>05	 4068<155?	 343??08>3	 542?1>485	 605?22>01	 403?2255<	 340?1>8>?	

Southern Africa 616551411	 616588325	 415?21884	 4158<<848	 618?2<418	 618?>1324	 416?2?88>	 	4168<0845	

South Africa 
group 

 

458?48834	 455?385<8	 		411?>>883	 414?2>820	 53785?31>	 53488?5>8	 490834513	 	49384454<	

Horn of Africa 399?8<4??	 394?048>8	 201084133	 206042505	 400?804?8	 395?0>8>5	 20208>134	 207040503	

 325 

 326 

 327 

 328 

 329 

 330 

 331 

 332 

 333 

 334 

 335 

 336 

 337 
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Table S16. Mean net total Africa and regional groups from mean TD (excluding the range for CO2 LULUCF due to 338 
outliers) and mean best fitted BU Methods excluding outliers. (For TD approaches, N2O inversions were excluded and 339 
replaced by PRIMAP estimates. For DGVMs the range for GCP CO2 LULUCF was not considered due to probable 340 
outliers. UNFCCC outliers are also excluded.) Net emissions and removals are expressed in MtCO2e.yr-1 over the 341 
overlapping period (2001-2017). 342 

Region Mean of TD methods  
excluding N2O inversions replaced 

with N2O PRIMAP and excluding the 
range for GCP CO2 LULUCF (with 

probable outliers) 

Ranking 
with TD 
methods 

Mean net of best fitted BU methods  
(excluding uncorrected UNFCCC data) 

Ranking with BU 
methods 

North Africa 806	4?<>>? (GCP FCO2) 
						8144?42<>	(PRIMAP FCO2)                                    

Mean GCP & PRIMAP (FCO2):                         
8104??>25 

1 713380><4	(GCP FCO2) 
		720382>03	(PRIMAP FCO2) 

    Mean GCP & PRIMAP (FCO2): 
717385>01	

1 

South Africa group 412?2?83>	(GCP FCO2) 
								491	841584 	(PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
4528?15<>	

         2 53488?30?	(GCP FCO2) 
					613511321	PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
5748>?35?	

3 

Horn of Africa 20305>?2<	(GCP FCO2) 
					204052?20(PRIMAP FCO2)                           

Mean GCP &PRIMAP (FCO2):                 
204052?20	

6 432123518(GCP FCO2) 
						433124515(PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
433124515	

4 

Subsahelian West 
Africa 

375	?3451<(GCP FCO2) 
					371?3?503	(PRIMAP FCO2)                           

Mean GCP & PRIMAP (FCO2):                 
373?3550>	

4 6125?2443	(GCP FCO2) 
						6095?5	441 (PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
6105?4448	

2 

Southern Africa 415	?2383<(GCP FCO2) 
416	?24	831 (PRIMAP FCO2)                           

Mean GCP & PRIMAP (FCO2):                 
416?24830	

 

3 22804>512(GCP FCO2) 
						3550425?0(PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
29204>5?<	

                5 

Central Africa 348	?0>?44(GCP FCO2) 
356	?13?>5  (PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
352	?11	?>0	

5 −70B10<03> (GCP FCO2) 
−62B1<1043 (PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
−66B1<3041  

6 
 
 
 
 

Africa total 	25911?3?1>85(GCP FCO2) 
    2684185412?2 (PRIMAP FCO2) 

Mean GCP &PRIMAP (FCO2):                 
2638180<1>21	

 

 2576108<?11>	(GCP FCO2) 
    266911???150	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2):                 
262310>3?18<	

 

 343 
 344 
 345 
 346 
 347 
 348 
 349 
 350 
 351 
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Table S17. Mean net total Africa and regional groups from best fitted mean TD and mean BU Methods excluding outliers. 352 
For TD approaches, N2O inversions were excluded and replaced by PRIMAP estimates. For DGVMs, the range for GCP 353 
CO2 LULUCF was considered. UNFCCC outliers are also excluded. Net emissions and removals are expressed in MtCO2.yr-354 
1 over the overlapping period (2001-2017). 355 
 Region Mean net of TD methods  

(including range for CO2 
LULUCF from GCP inversions 
with outliers but excluding N2O 

inversions (N2O PRIMAP) 

Ranking with TD 
methods 

Mean net of best fitted BU 
methods  

(excluding uncorrected UNFCCC 
data) 

           Ranking with BU 
                 methods 

North Africa 806	0120054(GCP FCO2) 
						814	81>00>1	(PRIMAP FCO2)                                                     

Mean GCP & PRIMAP:                  
810	142004< 

1 713380><4	(GCP FCO2) 
		720382>03	(PRIMAP FCO2) 
    Mean GCP & PRIMAP 

(FCO2): 
717385>01	

     1 

South Africa 
group 

412010401	(GCP FCO2) 
								491	1<0420 	(PRIMAP FCO2)                           

Mean GCP & PRIMAP: 
452030450	

2 53488?30?	(GCP FCO2) 
					613511321	PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
5748>?35?	

                         3 

Horn of Africa 203	B853>41 	(GCP FCO2) 
					204B855>4? 	(PRIMAP FCO2)                            

Mean GCP & PRIMAP: 
204B853>4? 	

6 432123518(GCP FCO2) 
						433124515(PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
433123515	

                          4 

Subsahelian West 
Africa 

375	?30<5?	(GCP FCO2) 
					371?30<5<	(PRIMAP FCO2)                            

Mean GCP & PRIMAP: 
373?530<50	

4 6125?2443	(GCP FCO2) 
						6095?5	441 (PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
6105?4448	

                          2 

Southern Africa 415		B??50838 (GCP FCO2) 
416		B???0833  (PRIMAP FCO2)                            

Mean GCP &PRIMAP: 
416B??8	0835	

 

3 22804>512(GCP FCO2) 
						3550425?0(PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
29204>5?<	

                          5 

Central Africa 348	B00?405>> (GCP FCO2) 
356	B00120523 (PRIMAP FCO2)  

Mean GCP & PRIMAP (FCO2):                
352B00??	0521  

5 −70B10<03> (GCP FCO2) 
−62B1<1043 (PRIMAP FCO2)                            

Mean GCP & PRIMAP (FCO2):                 
−66B1<3041 	

 

                          6  
 
         
 
 

 Africa total 	25831150?<?4 (GCP FCO2) 
    	26541?11?<>2 (PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2):                 
263804305>4?	

 2576108<?11>	(GCP FCO2) 
    266911???150	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2):                 
262310>3?18<	

 
  
 

 356 
 357 
 358 
 359 
 360 
 361 
 362 
 363 
 364 
 365 
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Table S18. Mean net total of best fitted mean TD and mean BU methods excluding N2O inversions (replaced by 366 
PRIMAP estimates), using Method 1 for CH4 (FOS+AGRIW+BBUR-wildfires) excluding UNFCCC outliers, and 367 
including the range for GCP CO2 LULUCF, for Africa total and for regional groups, with associated ranking. 368 

Region Mean of best fitted TD and BU methods using both GCP and 
PRIMAP FCO2  

(excluding UNFCCC outliers and N2O inversions, but including range 
for CO2 LULUCF from GCP inversions) 

Ranking with TD 
methods 

North Africa 76183<2>>	 1 

South Africa group 5130304<1	 2 

Horn of Africa 318	B><322 	 5 

Subsahelian West Africa 4921>320?	 3 

Southern Africa 354B4>	22>	
 

4 

Central Africa 143B34<	>>1 	 6 

Africa total                                                    263002488554  

 369 
 370 

 371 

 372 

 373 

 374 

 375 

 376 

 377 

 378 

 379 

 380 

 381 

 382 

 383 
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Table S19. Mean net total Africa and regional groups from TD inversions only including N2O inversions (and the range 384 
 for CO2 LULUCF from GCP inversions). For BU methods, UNFCCC outliers are excluded. 385 

Region  Mean TD from inversions only  
(including range for CO2 LULUCF from GCP inversions 

 and N2O inversions) 
 

Ranking with BU methods 

North Africa 10305>20840(GCP FCO2) 
10385010842(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
10343<<0845	

 

1 

South Africa group 				457	2>412	(GCP FCO2) 
				536	04>>22 	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
4960?>>08	

5 

Horn of Africa 397	B1>30<2< 	(GCP FCO2) 
	398B1>50<20 	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
397B1>50<20 	

6 

Subsahelian West Africa 577	B3<0?05	(GCP FCO2) 
	574B3?0?01	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
576B300?0?	

4 

Southern Africa 616	B0>0040? (GCP FCO2) 
618	B?88	0408  (PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
617B131040? 	

3 

Central Africa 755B4341<5< 	(GCP FCO2) 
763B4521<5> 	(PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
759B43?1<58 	

2 

Africa total 378701484113(GCP FCO2) 
39710?354853 (PRIMAP FCO2) 

Mean GCP & PRIMAP (FCO2): 
38790?1<4?80	

 

 386 
 387 

 388 

 389 
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 390 
Figure S11. Comparison of the total anthropogenic CH4 emissions from PRIMAP-hist and 22 top-down global 391 
ensembles using Method 2 for total Africa, including wildfire emissions. Anthropogenic CH4 emissions from TD 392 
methods were computed by withdrawing the sum of available data regarding natural emissions from the total flux 393 
(wetlands, “other natural'' emissions, biomass burning, and wildfires (GFEDv4)). Black lines denote the PRIMAP-394 
hist estimates for total anthropogenic emissions including all IPCC sectors. Shaded green areas represent the 395 
minimum and maximum ranges from satellite concentration observations (GOSAT) inversions. Shaded blue areas 396 
represent the minimum and maximum ranges for wetlands. Shaded yellow areas represent the minimum and 397 
maximum ranges for surface stations (SURF). Green dashes denote the median of 11 global GOSAT satellites, blue 398 
dashes denote the median of wetlands, yellow dashes the median of inversions using surface stations (SURF). The 399 
orange lines represent wildfire emissions. Following the atmospheric convention, positive numbers represent an 400 
emission to the atmosphere. 401 

 402 

 403 

 404 
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 405 
Figure S12. Synthesis of the different methodological steps used in this paper for assessing net African GHG trends. 406 

 407 
 408 
 409 
 410 
 411 
 412 
 413 
 414 
 415 
 416 
 417 

 418 
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 419 
Figure S13. Differences in MtCO2e in the CH4 emissions, N2O emissions and total GHG net budget coming from the use of 420 
AR4 and AR6 GWP-100 for CH4 and N2O with PRIMAP fossil CO2 emissions and LULUCF CO2 for the 6 African regions 421 
and Africa total, using PRIMAP-hist for fossil CO2 and UNFCCC data consistent with Grassi et al. (2022).        422 

 423 
      424 
      425 
      426 
 427 
      428 
      429 
      430 
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 431 
Figure S14. Percentage of difference in the 2001-2018 net budget coming from the difference between the use of AR6 GWP-432 
100 and AR4 GWP-100 for CH4 and N2O, with PRIMAP fossil CO2 emissions and UNFCCC LULUCF CO2 (Grassi, 2022) 433 
for the 6 African regions and Africa total.   434 
 435 
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