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Snow is one of the main water resources, therefore 

monitoring and estimating the snow water equi-

valent play important role in predicting discharges 

during melting seasons. Spatial ground-based 

observations of snow are often limited at the wa-

tershed-scale, therefore the snow modeling com-

ponent of a hydrologic modeling system is often 

calibrated along the rainfall-runoff model using 

watershed discharge observations. The objective 

of this study is to evaluate the potential of EUMET-

SAT snow covered area product for improving hy-

drological simulations in a gauged catchment. The 

product has been developed in the framework of 

the European Organization for the Exploitation of 

Meteorological Satellites (EUMETSAT), Satellite Ap-

plication Facility on Support to Operational Hydro-

logy and Water Management (H-SAF) Project. The 

product is generated by using data from Spinning 

Enhanced Visible and InfraRed Imager (SEVIRI) inst-

rument making observations from a geostationary 

satellite Meteosat Second Generation (MSG). The 

methodology is based on an indirect comparison of 

snow water equivalent simulated by a conceptual 

semi-distributed hydrological model and the MSG 

snow cover data (SCA). The analysis is performed 

in the upper Euphrates basin in Turkey. The Euph-

rates basin is largely fed from snow precipitation 

whereby nearly two-thirds occur in winter and may 

remain in the form of snow for half of the year. 

The results indicate the cloud clearance capabili-

ty of MSG-SEVIRI snow product would make the 

product usable in hydrological modeling, especially 

for the areas where high cloud coverage may be 

seen during snow season. The calibration against 

SCA in addition to runoff improved the simulated 

runoff considerably. The calibration is performed 

for the water years 2009, 2010 and 2011, the 

validation is performed for 2012 and 2013 water 

years. Nash-Sutcliffe efficiency is used as the model 

efficiency. The runoff model efficiencies for the va-

lidation period are 0.68 for calibration runoff only 

and 0.74 for the calibration that utilized runoff and 

MSG SEVIRI SCA data. Sensitivity analyses indicate 

that the magnitude of the model efficiency is sensi-

tive to the choice of the threshold of snow covered 

area used in estimating the snow underestimation 

errors, and the cloud cover threshold used in de-

ciding if a MSG snow cover product can be used 

for model analysis. The multi-objective calibration 

approach is extended by assimilating the snow co-

ver area product into the hydrological model. The 

improvement in daily runoff simulations and SWE 

estimate, which is the state variable in the model, 

through assimilation of SCA product into the hyd-

rological model are discussed.


