


• Ponds and small lakes can have outsized CH4 emissions compared with 
larger lakes and are numerous in high latitudes

• Processes controlling the magnitude and variability of  CH4 are poorly 
understood

• Leverage in-situ measurements to constrain the LAKE model to simulate 
biogeochemical fluxes 

• Develop understanding of LAKE model sensitivity to biogeochemical 
parameters and meteorological input

In the Arctic, water bodies < 0.1 km2

contribute to…

• 12% open water area

• 30% open water CH4 emissions
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R2 = 0.53
MAE = 1.2 C

R2 = 0.83
MAE = 1.0 C

*shaded area indicates 
diurnal variability in 
measured water temps
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• Imbalance between 
increasing CO2 
production and CO2 
uptake with increased 
temperature

• Increasing shortwave 
had negligible effect on 
biogeochemical activity 
and concentrations.



• Modeled CH4

production highly 
sensitive to water 
temperature

• Over-production of CH4

in sediments was 
required to match CH4

concentrations

• Likely another source of 
CH4 not accounted for



•

•

•

•



•

•

•






