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Objectives

To better understand the water resources in the Upper
Helmand Watershed, Afghanistan.

To develop a snow hydrology model of the basin using
available ground and remotely sensed data.

To compare results of the snow model to passive
microwave estimates of snow water equivalent (SWE).
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Snow Hydrology Model
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Snow Hydrology Model
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Snow Hydrology Model
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Hydrologic Model

 Model runoff was calibrated to reservoir
inflows

» Reservoir Data available:
— Monthly reservoir levels, 1998 through present
— Daily reservoir levels, 2006-2007
— Elevation-Discharge relationship
— Elevation — Area — Storage relationship

(t) = AS + O(t) — P(t) + E(t)

— O(t) = outflow (cms), estimated from Elevation-Discharge
relationship, based on unit capacity for Kajakai Dam

— AS(t) = Change in storage, based on Elevation-Area-
Storage relationship, (USACE 2007, USGS 2007)

— P(t) = Precipitation (mm), TRMM
— E(t) = Evaporation (mm), estimated using Hargreaves
method
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Hydrologic Model

Reservoir Inflow (cms)

2006-07

— Calculated Inflow

—o— Snow Model

Inflow (m*/s)

O T T T T TV
Feb 07 Mar 07 Apr 07 May 07 Jun 07

Date

1040
Water Level (m)

1035 A

1030 A

Elevation (m)

1025 A

1020 .
Feb 07 Mar 07




Hydrologic Model
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Hydrologic Model
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Passive Microwave SWE

« Sources of error
— Snow metamorphosis
— Wet snow
— Saturation depth
— Topology
— Vegetation
— Resolution — 25 km?
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Passive Microwave SWE
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Passive Microwave SWE
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W s v
p! Model SWE (mm)
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Using AMSR-E as Initial conditions
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Using AMSR-E as Initial conditions
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Conclusions

» A hydrologic model of the Upper Helmand watershed is
sensitive to input precipitation
» Additional gages, improvements to satellites estimates, analyses
of orographic effects will help improve model results
» The snow model accurately models snow accumulation
and melt and can provide useful information about the
snow hydrology of the region.

» Passive microwave SWE data provides a reasonable
estimate of the water volume in the snow.

» Reservoir managers can use this information in operating
decisions, both to maximize water supply and reduce
flood risk.

» Passive microwave SWE can also be used to initialize
the hydrologic model for use in forecasting and design.
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Thank you
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