The role of low- and high centered
polygons on arctic wetland water balance
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lce wedge polygons — two major types
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Question

How do ice wedge polygons (low and high-centered)
affect watershed-scale hydrologic fluxes and stocks?




156°45' 156740 156735 156°30'

Study site:

71°24'1 N
Barrow, Alaska “@%\f
) ) 71°23'1
Biocomplexity
Experiment 72t

o 1 2 3 4 5Km

| T N T T T T N T S T T T T |

1

X Central Marsh

¢
»

iof:omplekity
xperiment
N




Month-long surface inundation
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Lateral disconnection
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Lateral “barriers” in low-centered polygons
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The hydrological model system

WaSIM-ETH

The Model Solutions  Services Products Dialog [D] [E]

Navigation: Home

www.wasim.ch

Welcome to the Website of WaSiM-ETH

Used by over 50 institutions
70+ peer-reviewed publications




WaSiM-ETH
- Penman-Monteith evapotranspiration
- Evaporation from top soil layer :
- Richard’s equation for movement of soil water
- Surface routing with multiple flow paths

--> Dynamic generation of ponds
- Simple active layer dynamics:
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WaSiM-ETH model input:

—

- Precipitation
- Air temperature
- Wind speed - Hourly (daily, monthly)
- Relative humidity
- Solar radiation

—

- Digital Elevation Model (DEM)
- Vegetation & soil map

- Parameters derived from literature &
model calibration (yr 2006-2009)
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DEM resolution affect modeled water table
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Model experiment: Schematic DEM’s
- a 15t order approach -
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Take-away point

The type of ice wedge polygon (low- or high-centered)
affects the watershed-scale water fluxes and stocks
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