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REgional Carbon Cycle Assessment and Processes Project (RECCAP-2)

Regional budgets of C & 
GHGs (CO2, CH4, N2O), 
2010-2019

- 10 land regions
- 5 ocean regions
- Several cross-cutting

topics
- Land-ocean

continuum
- Trade fluxes
- Permafrost
- Polar regions
- Future projections
- etc.



European budgets for C and CO2, CH4, N2O over period 2010-2019 

IAV of greenhouse gas budgets and its climatic drivers

Drivers of long-term trends in C budgets, location of land C sink

Objectives



Ciais et al. 
2022, GMD

Objectives – C budget
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NEE: -3,200 
(-5930 … -1420)

Decay/burning 
of products: 
~2,000

GPP: -20,200 
(-18,900 … -23,800)
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Agriculture + LULUCF (AFOLU)

Landfills

Geological 
sources

Biomass 
burning

Peatlands

6.4 (4.2-8.8)

11.4 (9.5-12.4)

5.8 (3.9-7.7)

1.9 (1.3-6)

Energy + IPPU

Inland waters
4.5 (3.6-5.7)

0.06

2.5

Atmospheric 
oxidation

Soil sink

-1.24 (-1.6, -0.6)

???

Incl. enteric fermentation, 
manure management, 
rice cultivation

GHG budgets 2010-2019: European CH4 budget (Tg CH4 yr-1)



N deposition

Agriculture

Landfills
Energy     IPPU

Inland waters174 (120 - 636)732 (563 - 1074)

107 (84 - 130)

52 (-89 - 193.4)

34 (18 - 54)

106 (-29 - 242)

Biomass 
burning

3.2

Coastal waters

4.7 (3.5-5.9)

Coastal wetlands
-0.2 (-1 - 0.5)

904 (702 - 1371)

98-135

Natural soils 

Emission from soils:

61 (32.6-89.3)LUC

Fert&Manure: 506 

GHG budgets 2010-2019: European N2O budget (Gg N2O yr-1)



GHG budgets 2010-2019: Bottom-up vs. top-down
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Datasets included so far:

CO2

Net flux from Atmospheric inversions from 

GCB2021 (Ingrid data, adjusted) and TRENDYv10 

models.

CH4

Net flux from atmospheric inversions from 

GMB2018. 

N2O

Net flux from atmospheric inversions and soil 

emissions from DGVMS from the Global N2O 

budget.

Source anom

Sink anom

Source anom

Sink anom

Source anom

Sink anom

GHG budgets: IAV and climatic drivers



GWP calculation:

20Y 100Y

CH4 86 34

N2O 268 298

IAV (1s) of net fluxes (mean of all inversions):

CO2: 101.5 TgC/yr → 373 TgCO2eq/yr

CH4: 0.99 TgCH4/yr

(85 TgCO2eq/yr for GWP20, 34 TgCO2eq/yr for GWP100)

N2O: 0.06 TgN2O/yr (17 TgCO2eq/yr for GWP20, 19 TgCO2eq/yr for GWP100)

IAV (1s) of combined GWP:

GWP20: 319 TgCO2eq/yr

GWP100: 296 TgCO2eq/yr

Source anom

Sink anom

GHG budgets: IAV and climatic drivers



Source anom

Sink anom

GHG budgets: IAV and climatic drivers



In-phase: sink anomaly

GHG budgets: IAV and climatic drivers



GHG budgets: spatial patterns



TRENDY

GCB21-INV

EUROCOM

EFISCEN

VOD

V
O

D

E
F

IS
C

E
N

E
U

R
O

C
O

M

G
C

B
2
1
-I

N
V

T
R

E
N

D
Y

-1.0

-0.5

0.0

0.5

1.0

VOD CCI EFISCEN

TRENDY v10
C-emission
[gC m-2yr-1]

Drivers and location of the land C sink – C budgets 2010-2019

EUROCOM

Spearman-rank correlations among
spatial patterns (p < 0.05) rho

ΔC-trees
[gC m-2yr-1]



CO2
CH4

Thanks for your attention!


