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Precipitation (mm/day)

Audubon Resear ch Ranch, Arizona

Climate: Temperate arid, Precipitation: ~ 200mm

Vegetation: Desert grassland
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Precipitation (mm/day)

Fort Peck, Montana
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Precipitation: ~ 400 mm
V egetation: temperate grassland,
LAI~2, canopy height 20~40 cm
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Bondville, Illinois
Temperate continental climate
V egetation: corn/soybean
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Kendall, Arizona
warm desert grassiand
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Santa Rita M esguite,
Arizona

Precipitation: ~ 330mm
Subtropical arid climate
experimental research
rangeland

Stand age: 100 years ago
nearly al native C4 grassland,
now mesquite dominated
savanna with introduced C3
grass
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Mesquite site, Arizona
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Southern Great Plains ARM site, Lamont, Oklahoma

J -

River Watershed L

Missouri

g1W




Estimating the Long-Term Hydrological Budget

over Heterogeneous Surfaces
Song et al. JHM, 2006 Vol. 7, No. 1, 203-214.
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Walnut River Watershed (WRW with outlet at Winfield) and Whitewater
Watershed (WW with outlet at Towanda): geographic locations, topography



Whitewater, Kansas
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Evapotranspiration (mm/day)
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Smileyberg, Kansas

Climate: Temperate continental
C3/C4 mixed grassland,
tallgrass prairie




Coupling Satellite Observation with
Surface Measurements

Satellite Observation Surface Station
| Spatially localized
Spatially covered Temporally continuous

Temporally intermittent




Procedure to Estimate Root-Zone Soil Moisture

Subgrid -Scale Distribution
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Procedure to Estimate Daily Energy and Water VVapor Fluxes

Model Inputs
Satellitedata _
NDVI ' orSR '

Land usedataand QA

Available soil moisture:
qa(t)

Meteorological observations:
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Comparison of NDVI
derived from satellite
(solid lines) with in situ
measurements (filled
circles) at Whitewater
(WH) and Smileyberg
(SM). Upper and lower
dashed lines around
each solid line
represent maximum
and minimum NDVI,
respectively, withina3
km by 3 km area
centered at each site.
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Spatial patterns of modeled evapotranspiration accumulated in 1996—2002.
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Volumetric Soil Moisture

e
i,

=
=

=
3

=
Lo |

-~
— =

SMobs

Smileyberg site

LEobs
semen]BEihod

/

525 mm

2001

200

150

_
= o
<= Iy

(_w/pn) XN[ 18] Judje|

2003

2002

2000

Year



FLUX MEASUREMENTS
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Moisture (%)
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Basin-scale observed precipitation and modeled evapotranspiration, with modeled

mean root-zone available moisture.
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Annual water budget in the Walnut River Watershed

Water Budget ( 10° m?3)

Precipitation Evaporation Runoff Stream Flow
Y ear Observed Modeled Modeled Observed
1996 3.60 3.16 0.51 0.37
1997 4.45 3.64 0.89 1.12
1998 5.05 3.31 1.63 1.81
1999 5.31 3.82 1.50 1.70
2000 4.49 3.37 1.09 0.82
2001 3.97 3.46 0.96 0.76
2002 4.34 3.07 0.86 0.63
Total 31.22 23.83 7.45 7.21






Canopy Carbon Balance

Net Ecosystem
Carbon Exchange
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Grass with shrubs
Shrubs
Tundra

Barren land
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Ameriflux site map
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