Wetlands

Modeling their extent, heat
flux and trace gas exchange




@ Reservoir
@ River
@ Freshwater Marsh, Floodplain
@ Swamp Forest, Flooded Forest
© Coastal Wetland

Pan, Brackish/Saline Wetland
@B Bog, Fen, Mire

Intermittent Wetland/Lake
@ 50-100% Wetland
@ 25-50% Wetland

Wetland Complex (0-25% Wetland)
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Global Lakes and Wetlands Database GLWD (Lehner & Dall 2004)




Carbon storage in
terrestrial ecosystems

(Tonnes per ha)
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TOPMODEL
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Ambroise et al., 1996




Wet:
low-lying & flat

20

Dry:
elevated & steep

Tl = In(a/tanf)




Estimating VWetland
Extent




The WLEF tall tower

North-central Wisconsin

(45°55'N, 90°10

W)

’

447 m tall

Instruments
measuring CO,, CH4 and
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Volumetric Water Content

Crit(t) = (1 — WaterContent(t))- m
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The WLEF tall tower

« 1o calibrate the model:

Crit, = (1 - WaterContent) - m

N
WetlandArea,, = Z hist,, (TI )

Crity

. WetlandArea,(WLEF,, .)=28.68%

m,(WLEF, ,)=122.35




Welland Area

Modeled Wetland Area
at the WLEF 9 km? site
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WLEF I”" x |I”

NLDC Land Cover Tl-predicted wetland




Tallahassee, FL | "x1°

NLDC Land Cover Tl-predicted wetland




Baton Rouge, LA |'xI"

NLDC Land Cover Tl-predicted wetland




Domain Dependence:

WLEF 9 km2 vs. |° x |°,
| arc-second resolution

Topographic Index




WLEF 9 km? vs.|° x |°
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Wetland Fraction
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Wetland Fraction
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Heat fluxes and CO»
exchange at the VWLEF
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Latent Heat Flux
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Methane




Methane Measurements
NOAA ESRL Carbon Cycle
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Top: Global average atmospheric methane mixing ratios (blue line) determined using measurements from the
Carbon Cycle cooperative air sampling network. The red line represents the long-term trend. Bottom: Global
average growth rate for methane, Contact: Dr. Ed Dlugokencky, NOAA ESAL Carbon Cycle, Boulder, Colorado,
(303) 497-6228, ed.dlugokencky@noaa.gov, http://www.esrl.noaa.gov/gmd/ccgg/.
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(td6 -273.15)

CH ,production =S, -WF-Q,,, "

(td6 -273.15)

CH ,consumption = S, '(1 - WF ) Qe

CH , flux = CH ,production — CH ,consumption + k
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Comparison to observations

15-day mean CH4 Flux, Daily CH4 Flux SiB
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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 CO; fluxes by estimated
wetland area improves model predictions.

Estimating wetland area permits model
representation of wetland biogeochemistry
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