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Preservation and Restoration of Ireland’s Peatlands Will Reduce the Amount of Carbon Dioxide in the Atmosphere
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Abstract Results Discussion and Conclusion

Renou-Wilson et al. 2022:
« Moyarwood Results: 5-year study (2013-2018)

o Soil temperature fluctuated less in the rewetted areas than in the drained areas.
o Drained site was a carbon source throughout the study.

Climate change, and the effects of climate change, are of critical importance to the planet and to those who inhabit it. Trees are being planted
throughout the world, but they may not be the most efficient way to capture carbon from the atmosphere. This study performed an extensive
literature search to determine the relevance of peatlands in capturing carbon. We found that less nitrogen is needed to capture carbon in
peatlands than other types of soils, and that overall, the preservation and restoration of Ireland’s peatlands are a key part in combatting

« Humpendoder et al. (2020) and Leifeld & Menichetti (2018) both show
that degraded peatlands contribute to greenhouse gas emissions,
presently and in the future.

« Humpenoder et al. (2020) compared future emission projections of

climate change by reducing the buildup of carbon dioxide in the atmosphere. o The rewetted site was a carbon sink throughout the study, with highest uptake in year four. peatlands by 2100 based on three different policies governments could
o Drained areas were a greenhouse gas source throughout the study. take, emphasizing the necessity of preservation and restoration.
. o The rewetted site fluctuated between carbon source and carbon sink. - Leifeld & Menichetti (2018) compared carbon mitigation potentials of
Introduction o Rewetted site had two times more methane emissions than Clara bog, but still operated as a net carbon sink four of the five years. both organic and mineral soils.
- Clara Results: 2-year study (2018-2019) « Humpendder et al. (2020) and Leifeld & Menichetti (2018) both showed
The purpose of this study was to determine the effects, both current and o Carbon uptake and release rates were affected by changes in water table levels. the consequences of not including peatland conservation in carbon
potential, that peatlands have on greenhouse gas emissions. Peatlands are a o Was a carbon source in 2018 but a sink in 2019, probably due to drought period and shorter growing season in 2018. mitigation plans.
type of wetland that is characterized by the accumulation of peat, or dead plant o Limited water means more carbon lost than gained. Rewetted site also saw an increase of methane emissions. - Renou-Wilson et al. (2022) looked at emissions of two peatlands in
material, in the soil. This buildup of peat results from poor water drainage in an - Some rewetted peatlands may have the ability to act as net carbon sinks as long as drains are blocked. Ireland specifically.

oxygen poor environment, which in turn halts the decomposition process.
Overtime, this leads to the buildup of carbon trapped within the peat, allowing
peatlands to store enormous quantities of carbon.

However, peatlands are often drained for agriculture, forestry, or even peat
extraction (Humpendder et al., 2020). This degradation of peatlands causes
greenhouse gases such as carbon dioxide, as well as other gases, to be released
into the atmosphere due to the accelerated decomposition of peat in an
oxygen-rich environment. These emissions can continue for hundreds of years if
the peatlands are not rewetted.

Three articles were used to compare and contrast peatlands’ greenhouse gas
sink or source potential in order to understand their effects on the atmosphere.
As the world continues to warm, people are looking for ways to reduce the
amount of greenhouse gases, namely carbon dioxide, emitted into the atmo- Exposed oeatland Subjecf fo.8ramon und cuEoar o
sphere. It is only recently that scientists have seriously investigated the potential Source: htps:/fieldnotes.nationalgeographic.org/expedition/irishbogs L By A i BG e Of e Db 46 Ro ke
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value of peatlands to combat climate change. Month
Month

Cumulative net ecosystem exchange for drained areas Cumulative net ecosystem exchange for rewetted areas
Source: Leifeld & Menichetti (2018) Source: Leifeld & Menichetti (2018)

- Even though rewetted peatlands emitted methane, the long term benefits of carbon sequestration outweighs the affects methane will have in
the near future.

« Renou-Wilson et al. (2022) compared emissions of drained and rewetted
peatlands, as well as how the water table affects carbon uptake and
release rates.
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Methods

Three articles were used in this study and the methods within in them were compared.

Humpendder et al. 2020:
- Without any peatland policies:

: o Area of degraded peatland increases by 10.3 Mha with strongest increase in i 3 P _ 2 _ /SN 4
Renou-Wilson et al. 2022: . H ¢ o R T N : ; ' AR, | L
This study looked at th h dynamics of two raised bogs at two different sites. At th Sl S sl (RN € U AR Loy |
- This study looked at the greenhouse gas dynamics of two raised bogs at two different sites. e Sincrease coincides w/.conversonof land foricropMNEEBio eIl : J' B AT G o i X - oA AT ‘
Moyarwood bog, drained versus rewetted peatlands were studied. At the Clara bog the relationship oroduction g Two men construct a peat damn by hand u
3§ 0 0 I e Source: https://www.bordnamona.ie/wp-content/uploads/2021/03/IWM99_RB_Restoration_Best-Practice-Guidance.pdf
between precipitation and the amount of carbon absorbed or rgleased was studied. o Global CO2 emissions increase to 1.58 Gt CO2 yr-1 by 2100, which is 25%
« At Moyarwood greenhouse gas fluctuations were measured using chamber methods throughout higher than in 2015 2020 2040 2080 2080 2100 2020 2040 o 2000 21002020 2040 2080 2080 2100
R i ., . , Peatiand Status:Climate Zone Humpendodder et al. (2020) is the most impactful by showing the different
the 5-year study. Soil temperature and water table Ievel§ were measured. : . o Other gas emissions, such as CH4 and N20, increase by ~25% globally. B S 2o emperate B doaradborea npe ; " i P } y i 9 r.
-At Clara the net ecosystem exchange (NEE) of carbon dioxide was measured using eddy covariance . PeatlandIEiatedtion Cnly: = o = rcsarcste B mactres projections of greenhouse gases based on what policies may or may not
techniques. Researchers also used infra-red gas analyzer, a 3D anemometer, and a meteorological ' : P e be implemented. It was clear that while protecting peatlands is a starting
B ) ) : i o Area of degraded peatland increases by 2.3 Mha. Peatland area in tropical, temperate, and boreal climatezones. Shows . . . ) ; . .
station at the sight. Weather data from Met Eireann station at Horseleap, County Offaly, was also o Most emissions come from peatlands already degraded changes of peatland area over time until 2100 for the three policy pgln};c, r.estoratlon is r]:ecessary. W|th(;h|s said, fall threelart(ljcles demcl)n.strat—
included in the study. R ' scenarios. ed the importance of protection and restoration peatlands, not only in
o Global CO2 emissions increase to 0.96 Gt CO2 yr-1 by 2100. Source: Humpendder et al. (2020) D
. ' in thi i ' ' Ireland, but throughout the world as well.
ITP:e tévo sgetshusgld in I’;hls stludy were ;cjhs ra|§eo(l) lfofolg Eg Moz/arlwcliod(,jbcated in Galway County in o Still remains a net source of CO2 throughout 21st century. 1
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Locations of the Moyarwood bog (yellow) and
Humpendder et al. 2020: Clara bog (orange) in Ireland.

-This study looked at peatland degradation and its potential impacts from associated greenhouse gases along with the growing demand for

o Area of degraded peatland decreases by 29.4 Mha due to rewetting.
o Global CO2 emissions decrease to 0.36 Gt CO2 yr-1 by 2100.
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