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Determining the Relative Contribution of
Annual Runoff Components using a Water
Tracking Model and Travel Time
Distributions: The Case of Godarchay Basin in
Southwestern of Lake Urmia
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Abstract

Determining the contribution of each of the effective processes
to river flow plays an important role in how accurate these
processes are estimated via hydrological modeling. Although
water balance provides an overview of the volumetric changes
of its components, the origin of the outflows and their temporal
changes require utilization of approaches based on water
tracking. In this study, we developed a three-dimensional
physical and integrated hydrological model and coupled it to a
water tracking model (ParFlow-CLM-EcoSLIM) to determine
the contribution of rainfall, snowmelt, and groundwater to
streamflow and evapotranspiration. Also, the distribution of
the travel time of outfluxes has been simulated and studied. To
demonstrate the applicability of the developed models, we
chose the Godarchay basin, located in the southwest of Lake
Urmia, as the study area. The results showed that snowmelt is
the main source of river discharge and evapotranspiration in
the region, such that the average contribution of snowmelt,
rainfall and groundwater to the runoff production during a
water year, is equal to 56%, 5% and 39%, respectively. Also,
about 55% of the incoming snow during a water year is stored
in the soil after the process of melting and infiltration, and is
then removed from the system in the following years; while
only 22% of new rain is stored in the system and 78% of it
leaves the system in the same year.
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Table 1- The source, spatial resolution and temporal resolution of meteorological data used in this study
o) SIS O yud g K0 SUSET SIS O yad (2o 0l yod 4y owlinilgd laodls —) Jgus

Spatial Temporal

Data Source Resolution  Resolution
Air Temperature Oshvaviyeh Synoptic Station - daily
Wind Speed Oshvaviyeh Synoptic Station - daily
Atmospheric Pressure Oshvaviyeh Synoptic Station - daily
Precipitation Synoptic Station and Rain Gages - daily
Specific Humidity GLDAS Dataset 0.25° x 0.25° 3-hour
Downward Shortwave Radiation GLDAS Dataset 0.25° x 0.25° 3-hour
Downward Longwave Radiation GLDAS Dataset 0.25° x 0.25° 3-hour
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Fig. 4- Rain, snow and grounwater contributions to discharge fluxes and the stored water in the system
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