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Figure 1. Location of the Sarug-chai basin and the study sites.
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Table 1. Characteristics synoptic stations studied.
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S Station coordinates )
Elevation (m) Station
X Y
oS
1817 688320 4030364 ’
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Baneh
Sl b o Lol Slasie Y gl
Table 2. Snow survey stations Characteristics of Sarug — chai.
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S Station coordinates )
Elevation (m) Station
X Y
LU LS
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Goor Baba Ali
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Zareh Shuran
. ;y ‘. I
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1- Ordinary Kriging

2- Spherical

3- Exponential

4- Gaussian

5- Completely Regularized Spline
6- Multiquadric

7- Inverse Multiquadric

8- Thin Plate Spline
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3- Root Mean Squared Error
4- General Standard Deviation
5- Nash- Sutcliffe
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Table 5. The correlation coefficients between snow water equivalent and parameters.
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Figure 5. Correlation between between snow water equivalent observation with snow water equivalent estimated.
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Table 6. Evaluation results observational and computational amounts of snow water equivalent in snow stations.
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Abstract

Background and Objectives: Snow water equivalent (SWE) is a key parameter in hydrological
cycle. In Iran, measurement of snow depth and its water equivalent is usually is limited due to
lack of automated snow measuring instruments. According to research conducted in the field of
snow water equivalent, wind speed, temperature, precipitation and elevation are the factors
affecting the amount of snow water equivalent. Because values for wind speed, temperature and
precipitation can affect the long-term snow water equivalent, therefore the aim of this study was
using meteorological and geographical parameters to estimate snow water equivalent of snow
stations in the study area.

Materials and Methods: In the current study, based on meteorological data and interpolation
method snow water equivalent was estimated. In this regard, first, average amounts of
precipitation, air temperature and wind speed were computed during periods of 10, 20, 30, 40
and 50 days. Then, binary correlations between snow water equivalent and the parameters were
estimated. Parameters that had the highest correlation were selected. Then in SPSS software
between these parameters and the elevation of the stations, the snow water equivalent to a
multiple regression was obtained. The regression equation were validated with snow water
equivalent data measurement in snow stations

Results: Based on these results, the average precipitation, 40-days temperature and wind speed
of 30-days, showed the highest correlation with snow water equivalent, respectively. The best
snow water equivalent equation was obtained using the relevant parameters. Estimated data was
also compared with the observed data, based on the Nash- Sutcliffe criteria (NS=0.83) and
regression coefficient (r=0.91). The results showed an acceptable accuracy of the equation on
snow water equivalent estimation.

Conclusion: In this study, due to the lack of meteorological measuring in snow stations, the
interpolation methods for estimating the amount of precipitation, wind speed and temperature
parameters the location station was used. The results indicated that among the interpolation
methods, radial basis functions with model of Inverse Multiquadric for average wind speed of
10 to 50 days, Completely Regularized Spline model to estimate the average temperature of 10
to 50 days and kriging method with Gaussian model for estimating the average precipitation 10
to 50 days, had the high accuracy in the snow stations. Using the parameters that were most
correlated with snow water equivalent, a regression equation to estimate snow water equivalent
was obtained. Evaluation showed regression equation can be used to estimate snow water
equivalent in the respective stations.

Keywords: Snow water equivalent, Snow measuring instruments, Sarug-chai basin, Geostatistics

* Corresponding Author; Email: smarofi@yahoo.com

A



