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The Global Methane Budget
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Distribution of Wetland Ecosystems

E. Mathews and I. Fung (1987)




Modelled total S-dep
1960-2030

Global interpolated distribution
of total (wet + dry) S-
deposition (mg/m?/year) for the
years 1960 (a), 1990 (b) and
2030 (C)
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How does the addition of sulfate
affect the rate of methane emission

* Microbially mediated processes.

e Two anaerobic microbial communities (sulfate
reducers and methane producers) are in direct
competition over limiting substrates
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Previous work 1nvestigating the link
between sulphate and methane emission

* Single, large fertilisation doses
(10° kg/ha) rice paddies.

* Lab peat cores in controlled environments
(single ‘pollution’ doses of around 50kg/ha)

* Continuous pollution level doses -
(limited data)




Methods

* Field location
* Experimental design

e Static Chamber method




Field Location

Moidach More
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Chamber Design
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Relationship between the number of sedge shoots and methane flux
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Experimental Design
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Relationship between the number of sedge shoots and
pre-treatment methane flux
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Control vs. 25kg SO,-S/ha/yr
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Control vs. 50kg SO,-S/ha/yr
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Control vs. 100kg SO,-S/ha/yr
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Cumulative mean daily methane flux from Moidach More

30
1997 1998
25 = Control
24.5g
20

50kg 19.0g (-22%)

o — 25kg 17.4g (-29%)
g 451 / — 100kg 16.6g (-32%)
s
@)
bD 10‘
5‘
0 [ [ [ I [ [ I | | [ [ I [ | I ) ) ) I ) ) 1
MAMJ JASONDJFMAMJJASOND J
P
g N Instituteo
N 2 a
> - Terrestric

E?i%%%@ " Ecology
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Temperature 10cm

Total monthly rainfall /mm

below water-table
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Total monthly rainfall (a), peat temperature 10 cm below water table (b) and
mean water-table position (c) over the course of the experiment.
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% variation in (treatment) methane flux and mean water table in 1997 -1998
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PVCH, = 2.2*temp - 44.7*WT" 717

R?=0.67
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Porewater Chemistry
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Modelled global S - deposition
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Global interpolated distribution of total (wet + dry) S-deposition (mg/m?/year) for
the years 1960 (a), 1990 (b) and 2030 (C) and areas impacted with S in excess of the
15kg/ha/year threshold for the same years (i,ii,iii respectively).
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Modelled Northern Wetland CH, Emissions
As Affected by S deposition

(annual CH, emissions /Tg)

Nothern Wetland (>50

CH, flux with S -deposition

% fl
deg N") CH,, flux/Tg (Tg) Feduction
1960 33.9 29.2 13.9
1990 393 32.4 @
2030 46.2 39.1 15.4
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Estimated Rice Paddy

Methane emissions
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