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® Impulse response function
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2 Kirchhoff transform
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Figure 1- Geographic location and digital elevation
model of Karkheh basin and grid points of CFSR
reanalysis dataset network with the resolution of 0.32
degree
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Figure 2- Geographic distribution of land surface
cover with the resolution of 0.08 degree over Karkheh
basin: 0) water, 1) Evergreen Needleleaf Forest, 2)
Evergreen Broadleaf Forest, 3) Deciduous Needleleaf
Forest, 4) Deciduous Broadleaf Forest, 5) Mixed
Forest, 6) Woodland, 7) Wooded Grassland, 8) Closed
Shrubland, 9) Open Shrubland, 10) Grassland, 11)
Cropland, 12) Bare Ground, 13) Urban
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Figure 3- Geographic distribution of soil texture for A
horizon with the resolution of 0.08 degree over
Karkheh basin: 0) Water, 1) Sand, 2) Loamy sand, 3)
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Table 1- Soil Hydraulic Parameters for Clapp-
Hornberger Model, including: Saturation moisture
(0;), Saturated hydraulic conductivity (Ks), Scale

matric Potential (y;) and b parameter (Clapp and
Hornberger, 1978).
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Figure 4- Same as Figure 3, but for soil B horizon
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Figure 5- Geographic distribution map of soil texture-
land cover combinations with the resolution of 0.08
degree over Karkheh basin
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Figure 7- Geographic location map of Karkheh sub-
basins (Gamasiab, Qarah Su, Kashkan, Seimare,
South Karkheh), main rivers and studied
hydrometric stations: 1) Pol Chehr, 2)
Ghurbaghestan, 3) Pol Dokhtar, 4) Nazar Abad, 5)
Jelogir and 6) Pay Pol
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Figure 6- Geographic distribution map of land slope
(in degree) with the resolution of 0.08 degree over
Karkheh basin
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Figure 9- Stream flow network of upstream grid cells
of studied stations
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Figure 12- Spatial distribution of long-term annual
average of evapotranspiration (ET), runoff (RO) and

precipitation (P) (in mm year™) in Karkheh basin for
the period 1983-2011
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Table 2- Statistical indices of model performance in
simulating the streamflow for the periods of
calibration, validation and total studied period at
hydrometric stations (PC: Pol Chehr, G:
Ghurbaghestan, PD: Pol Dokhtar, N: Nazar Abad, J:
Jelogir, P: Pay Pol)
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Station 1983-1992 1993-2011 1983-2011
r NSE r NSE r NSE

PC 0.75 057 0.64 0.37 0.70 0.46
G 0.85 0.62 0.84 0.70 0.84 0.67
PD 0.84 0.68 0.81 0.61 0.83 0.64
N 0.85 0.65 0.77 0.55 0.80 0.60

J 0.88 0.74 0.79 0.61 0.83 0.66

P 0.87 0.71 0.79 0.49 0.83 0.60
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Figure 11- Monthly average values of precipitation
rate (P), evapotranspiration (ET), runoff (RO) and
soil moisture storage changes (dS/dt) in upstream

grid cells of Karkheh dam for the period 1983-2011
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Application of Atmosphere-Land Surface Interaction System (ALSIS)
scheme in simulating the streamflow with emphasis on the spatial
heterogeneity of land surface in sub-grid scale (Case study: Karkheh river
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Abstract

This study evaluates the application of Atmosphere-Land Surface Interaction System (ALSIS) scheme in
simulating the streamflow in Karkheh river basin. The Climate Forecast System Reanalysis (CFSR) data for the
period 1982-2011 are used as atmospheric forcing data and sub-grid scale heterogeneity of the land-surface is
represented by soil-vegetation mosaics. The cascade of linear reservoirs model is used for modelling the base
flow and a routing model, linked to the land surface scheme, is used for modelling river discharge. The
comparison of simulated and observed streamflow in six hydrometric stations over Karkheh basin reveals the
model ability in simulating the monthly streamflow. Moreover, the model has a good ability in simulating the
monthly regime of water balance components, spatial distribution of long-term average of components and their
relationships.

Keywords: Atmosphere-Land Surface Interaction System, Karkheh basin, Spatial heterogeneity of land surface,
Streamflow
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