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Figure 1- Geographic map of synoptic stations and their type of land use in the study area
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Figure 2- Domains of WRF for the study area
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Table 2- Evaluation of simulated snow cover fraction with different snow melting factor by Modis images during
2005 -2014 (October-April)
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Type Evaluation melting factor (m) Snow

parameters m=2.5 m=2 m=1.5 m=1 m=0.5

Forest MAE (%0) 239 23.46 23.03 21.7 22.2

RMSE (%) 36.6 36.04 34.48 335 34.41

Range land MAE (%) 30.82 305 30.34 30 39.59
RMSE(%0) 40.79 40.48 40.24 39.88 39.38

Low land MAE (%) 19.03 17.7 16.5 14.65 13.41
RMSE(%0) 32.35 30.14 28 24.57 22.38

Low slope Mountainous MAE (%) 21.34 21.27 20.99 20.50 20.10
RMSE(%0) 38.7 38.3 37.9 36.7 35.21

. . MAE (%) 24.40 23.98 23.60 22.84 22.33
High slope Mountainous RMSE (%) 40.03 39.47 38.96 37.95 36.86
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Table 3- The evaluation parameters for simulated
snow cover fraction
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Figure 3- Daily simulated and observed (Modis image) snow cover fraction for a) Forest, b) Range land, c) lowland,
d) low slope mountainous and e) high slope mountainous
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Figure 4- Simulated and observed snow depth (cm)
for a) forest, b) range, c) low land, d) low slope
mountainous and e) high slope mountainous
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Table 4- The evaluation parameters for simulated
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Table 5- Evaluation parameters for simulated
minimum air temperature
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minimum air temperature (TMIN)
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scheme coupled in the WRF using MODIS images in areas with different
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Abstract

Snow cover has a significant effect on agriculture, water resources and climate, and it is one of the most
important components of land-surface schemes due to its high spatial and temporal variations. The snow model
of the NOAHMP land-surface scheme coupled in the WRF model is evaluated with the calibrated snow melting
factor by the Tera satellite’s daily MODIS images of snow cover fraction during the heavy snowfalls in 2013
and 2014. The study area including western provinces (Hamedan and Kurdistan) and northern provinces
(Ardebil, Gilan, and Mazandaran) of Iran is divided into forests, rangelands, lowlands, and mountainous areas
with low and high slopes. The model has the weakest (best) performance in estimating snow cover fraction
(minimum air temperature) with highest (lowest) normalized root mean square error and normalized standard
deviation greater than (close to) one. The model has high uncertainty in estimating the snow cover fraction and
snow depth in the regions with complex topography (with a very small positive efficiency coefficient, 0.01) and
heterogeneous areas (rangelands and forests with a negative efficiency coefficient and large errors). The model
has the best performance in estimating the snow cover fraction and snow depth in the lowlands with the highest
efficiency coefficients (0.71 and 0.40, respectively) and the lowest mean absolute error (8 and 6.4 cm
respectively).
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