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University of Liège

• 10 Faculties

• 1 School of Management

• ±25,000 students

• ±40 Bachelor and ±200 Master degrees

• ±2,100 PhD-candidates

• ±3,500 professors and researchers
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CO2 = 56%

CH4 = 32%

HaloC = 6%

N2O = 6%
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Global CO2 cycle

ISP Gombe - Kinshasa

Septembre 2022



Introduction

www.globalcarbonproject.org/ 15

9.1±0.5 PgC y-1

+0.9±0.7 PgC y-1

2.6±1.0 PgC y-1

26%
Calculated as the residual

of all other flux components

5.0±0.2 PgC y-1

50%

24%
2.4±0.5 PgC y-1

Average of 5 models

Global anthropogenic CO2 fluxes in 2010 (PgC y-1 = 1015 gC y-1)
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www.globalcarbonproject.org/ 

National Reports
9.1 + 0.9

- 5.0 - 2.4

= 2.6
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What about rivers ?
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River CO2 global emission

1.8 PgC yr-1 (Raymond et al. 2013)

ISP Gombe - Kinshasa

Septembre 2022



Introduction

River CO2 global emission

1.8 PgC yr-1 (Raymond et al. 2013)

0.7 PgC yr-1 (Lauerwald et al. 2015)
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High CO2 emissions in the tropics (Amazon & Congo)

Raymond et al. (2013) Lauerwald et al. (2015)
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Global CH4 cycle
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Natural wetlands (217)

Freshwaters (40)

Geological-land (36)
Wild animals (15)
Termites (11)
Oceans (18)

Natural sources 

Cattle (101)

Land fills & waste (63)

Rice (36)

Fossil fuels (96)

Biomass & biofuel burning (35)

Anthropogenic sources

Tropospheric OH- (528)

Soils (28)

Stratospheric Cl (25)

Stratospheric  loss (51)

Sinks 

Imbalance = 36
close to measured

atmospheric
growth (2012) = 12

Sources and sinks of CH4 in Tg CH4 yr-1

= 337

= 331

= 632

Kirschke et al. (2013) Nature Geoscience, 6, 813-823
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Total = 1.5 TgCH4 yr-1
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Natural wetlands (217)

Freshwaters (40)

Geological-land (36)
Wild animals (15)
Termites (11)
Oceans (18)

Cattle (101)

Land fills & waste (63)

Rice (36)

Fossil fuels (96)
Biomass & biofuel burning (35)

Tropospheric OH- (528)

Tropospheric OH- (28)

Stratospheric Cl (25)

Stratospheric loss (51)

Sources and sinks of CH4 in Tg CH4 yr-1

Kirschke et al. (2013) Nature Geoscience, 6, 813-823

(130)
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CO2 and CH4 in lakes
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CO2 and CH4 in lakes
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Does this change from one lake to another ?
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P:R

Lake size 

In boreal lakes this is the 

scenario

NEP = P-R
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R

Latitude 

Lake size matters but what about latitude and climate ?

Topsoil DOC (mg L-1)
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R

Latitude 

Lake size matters but what about latitude and climate ?

P

Latitude 

P:R

Latitude 

CO2 emission

Latitude 

In theory, but needs to be checked by field data.
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Thématique de recherche
Affinités personnelles

Environnement institutionnel

Mesures de terrain

Mesures en laboratoire

Modélisation numérique

Test par expérimentation

Hypothèse de travail
Littérature existante
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CO2 and CH4 in lakes
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Lake size matters but what about latitude and climate ?

P

Latitude 

CH4 emission
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Lake size matters but what about latitude and climate ?

P

Latitude 

Temperature

Latitude 

CH4 emission

Latitude 

High- & 

mid-latitudes
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Lake size matters but what about latitude and climate ?

P

Latitude 

Temperature

Latitude 

CH4 emission

Latitude 

In theory, but needs to be checked by field data.
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CO2 and CH4 emissions from African lakes

Flooded forest

Rain forest

Savannah

Land cover

Surface area

Victoria 67,000 km2

Lac Vert 0.2 km2

Max depth

Tanganyika 1,470 m

Nyamunuka 0.1 m
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