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Sinks and Sources and their Dynamics
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Greenhouse gases (GHG) trap heat energy in the atmosphere and have therefore major impact on our climate, but which are the most important ones?
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1. So where do they come from and where do they go?
2. Are there any factors which influence the dynamics of these sinks and sources?
3. And what can we do about it?
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Fig. 1: Global sinks and sources of greenhouse gases averaged of nine years between 2007-2018. (Left) Sinks of the three main greenhouse gases carbon dioxide, methane and nitrous oxide. (Right) Sources of the three main greenhouse gases carbon dioxide, methane and nitrous oxide. Dashed = nthropogenic GHG
emissions; Tg/yr = Teragram per year (1 Tg = 1 Mio. Tonnes) [The data reproduced from the Global Carbon Atlas ]

Ocean Warming™" Deforestation“*

The largest GHG emission will result from
deforestation in tropical Africa, Asia and
Latin America.

The ocean acts as a buffer:

* The more CO, is released to
the atmosphere, the more CO,
is absorbed by the ocean

% of anthropogenic GHG
emissions are absorbed by the

- The carbon emission from tropical
deforestation may release between 85-

adap ocean 130 pg Carbon by 2100
dynamics sl  More than 90% of excess heat
Carbon storage in deen O as a resuI’F of |.ncreased GHG T < Indirect effects:
Fig.2: Patterns of Atmosphere - Ocean CO, exchange. The Ocean absorbs CO, through Concentratl?ns > absorbed by Co CH4 B Methane:
soI;Jt;iIity and biological processes, which 2is stored ;Jltimately in the deep ;cean for the ocean since the 1970s Primary effects: e Half of the global emission of CH4 result
decades or centuries. Upwelling and current circulations bring the stored carbon back to .. . . . .
the surface [Adapted from 8]. * Increased carbon emissions from either direct and indirect from
. . . . . . deforestation deforestation (47%)
Inc.re.asmg GHG concenjcratlons and increasing temperatures influence negatively the - Fires associated with deforestation  Subsequent use of the land:
efficiency of the ocean sink by: emits CH, and small amounts of « Cattle production (22%)
* Increasing stratification which might lead to CO, saturation at the water surface N,O * Paddy rice (15%)
ifi :  Biomass burning (10%
* Increasing significantly the amount of CO, which is released back to the atmosphere Ampllfler.effects. _ 8 (10%)
/ * Increasing atmospheric CO, due to . |
* Increasing Acidification | the reduced sink capacity owing to N0 — Nitrous Oxide:
- the shorter residence time of C— * In the years following the fire -
* Deoxygenation _ i i -
Negative effects on marine ecosystem oools in the newly established Fertilized pastures
* Increasing Sea Level pastured or cropland * Agriculture (75%)
) > responsible for an extra 61 ppm of * Fire affects the chemical form of nitrogen
- Ocean buffer capacity might decrease around 34% until 2100 the atmospheric CO, by the end of in soils and favours a different kind of
the century microbial activity (nitrification)
Some Management ldeas
Politics " Society ™
* Kyoto Protocol (1997):  First agreement to reduce emissions (especially CO,) for developed countriesin ¢ Ecosia search engine: Donates part of its profit for reforestation
certain periods (2008-2012 / 2013-2020). programs
e Paris Agreement (2015): Agreement to limit global warming below 1.5 degrees Celsius by reducing ¢ Environmental Footprint: Calculating its own footprint to reduce GHG
greenhouse gas emissions emissions 2 WWF CO,- Calculator
e G7 Summit (2021): Nature compact including climate neutrality until 2050, tackling deforestation ¢ Reduce GHG emissions by: Eating less meat / buying regional food / less
and conservation and protection of 30% of global land and ocean until 2030. travelling by plane / saving energy
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