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ABSTRACT 

Methane flux from northern peatlands is believed to be an important contribution to the global 
methane budget. High latitude regions are predicted to experience significant changes in surface 
temperature and precipitation associated with the 2 x C02 climate scenarios, but the effects 
of these changes on methane emission are poorly understood. A peatland hydrologic model 
predicted June-August decreases in water storage of between 82 and 144 mm, using as inputs 
increases in temperatures of 3 °C and rainfall of 1 mm d - 1• These changes translate into a water 
table drop, relative to the peat surface, of between 14 and 22 cm, depending on whether the fen 
has a floating or non-floating surface. The 3 °C air temperature increase was predicted to raise 
peat temperature at 10 cm depth by 0.8 °C. These changes were then applied to relationships 
derived at a subarctic fen for water table: methane flux: temperature at 10 cm depth. Increased 
temperatures raise the methane flux by between 5 and 40 % , but the lowered water table 
decreases methane flux by 74 and 81 % , at the floating and non-floating fen sites, respectively. 
These results suggest that methane emissions from northern peatlands are more sensitive to 
changes in moisture regime than temperature within the range of changes predicted for 2 x C0 2 
scenarios. 

1. Introduction 

The concentration of atmospheric methane is 
increasing at approximately 13 ppbv yr- 1

, or 1 % 
(Cicerone and Oremland, 1988; Khalil et al., 
1989). Methane is a radiatively and chemically 
active trace gas, which is believed to contribute 
about 12 % of the calculated increase in global 
warming, associated with changes in atmospheric 
composition (Hansen et al., 1989). The estimated 
annual global emission of methane is about 
540 Tg yr- 1

, of which between 80 and 110 Tg yr- 1 

may be produced from wetlands (Aselmann and 
Crutzen, 1989; Cicerone and Oremland, 1988; 
Matthews and Fung, 1987). 

Mid- to high-latitude regions contain the largest 
area of wetlands, particularly latitudes between 
50 and 70°N (Aselmann and Crutzen, 1989). 
Measurements of methane flux from northern 
boreal and subarctic wetlands reveal that annual 
em1ss1on rates can range from < 0.5 to > 10 g 
CH 4 m - 2 yr- 1 (e.g., Crill et al., 1988; Moore 

and Knowles, 1987, 1990; Moore et al., 1990; 
Sebacher et al., 1986; Svensson, 1980; Whalen and 
Reeburgh, 1988). Major controls on these emis
sion rates are temperature, water table position 
and soil and plants, as they influence the micro
biological processes of methane production and 
oxidation. 

Mid- to high-latitude regions of the northern 
hemisphere are also those areas that are predicted 
to exhibit the largest changes in surface temper
ature and precipitation, under general circulation 
model predictions associated with a doubling of 
the atmospheric carbon dioxide concentration 
(e.g., Mitchell, 1989). This raises the question of 
what will be the methane emission response of 
these northern wetlands to climatic change. 
Several authors have predicted or assumed that 
increased air temperatures will produce an 
increase in methane emission rates (e.g., Hameed 
and Cess, 1983; Khalil and Rasmussen, 1989; 
Lashof, 1989; Prinn, 1990). However, a fall in the 
position of the water table in the wetlands would 
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