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TOPMODEL 

Ambroise et al., 1996 



TI = ln(a/tanβ)

Wet:
low-lying & flat

Dry:
elevated & steep
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Estimating Wetland 
Extent



The WLEF tall tower

North-central Wisconsin
(45˚55’N, 90˚10’W)

447 m tall

Instruments
measuring CO2, CH4 and
heat fluxes at 30 & 76 m
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The WLEF tall tower

To calibrate the model:



Modeled Wetland Area
at the WLEF 9 km2 site



WLEF 1˚ x 1˚

NLDC Land Cover TI-predicted wetland



Tallahassee, FL 1˚x1˚

NLDC Land Cover TI-predicted wetland



NLDC Land Cover TI-predicted wetland

Baton Rouge, LA 1˚x1˚



Domain Dependence: 
WLEF 9 km2 vs. 1˚ x 1˚,
1 arc-second resolution



WLEF 9 km2 vs.1˚ x 1˚



Tallahassee, FL 1˚x1˚



Baton Rouge, LA 1˚x1˚



Heat fluxes and CO2 
exchange at the WLEF



SiB 2.5 SiB 3Baker et al., 2003







Methane





Wania, 2007 



Matthews & Fung, 1987

Buchwitz et al., 2005



CH 4 flux = CH 4 production − CH 4consumption + k

CH 4consumption = SC ⋅ 1−WF( ) ⋅Q10C
td6 −273.15
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CH 4 production = SP ⋅WF ⋅Q10P
td6 −273.15
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Model Results





In SiB



FluxCH4 −30m
= FluxCO2 −30m

δCH 4 /δz
δCO2 /δz
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Comparison to observations

C. Werener et al., 2003 





Conclusions
• Temporally varying estimates of wetland 

area at sub-gridscale are necessary.

•  To this end, the topographic index is useful, 
but should not be calculated from 
unmodified or depression-less elevation 
maps.

• Scaling heat and CO2 fluxes by estimated 
wetland area improves model predictions.

• Estimating wetland area permits model 
representation of wetland biogeochemistry 
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