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Comparison of Snow Cover Resulting from
MODIS Satellite data and a Numerical
Prediction Model in Iran

S. Tajbakhsh? | M. Rahnama? and A.H. Nikfal®

Abstract

The prediction of snow cover is fundamental for runoff
prediction in terms of the snow melting role. The purpose of
this study was to assess the feasibility of using snow cover
output of the WRF numerical prediction model in order to
predict snow melting. Since there are a few snow monitoring
stations in the mountainous areas of Iran, satellite data were the
only widespread observation data. Accordingly, the extraction
of snow cover data using MODIS sensor was addressed.
Afterwards, the data was compared to the snow cover of the
WRF model outputs for a case study. Finally, the results were
assessed using the probability table. The studied area is located
on Chalous Road, Alborz province, and the study was made for
the period of January 28 to January 30, 2017 with heavy
snowfall. Synoptic analysis indicated a strong pressure
gradient in surface level associated with cold air in the middle
layer of the atmosphere. Overlapping of satellite snow cover
data with model output showed the linear correlation
coefficient Of 0.7 at a significant level of 0.01 ina 90 x 78
points network with 5 km resolution. The probability of
detecting snow on 3 day average was 87% and the probability
of false detection was about 20%. Heidke Skill Score was
about 0.7 for days with clear sky (January 29" and January
30™.) which was the best result in January 28", The Heidke
Skill Score was reduced to 57% which may be the result of
inaccurate satellite observation due to cloudiness or inaccurate
forecasting. Since there is no ground station in the selected
area, one cannot properly comment on this.

Keywords: WRF Numerical Weather Prediction, Normalized
Snow Cover Index, Probabilistic Table and Remote Sensing
Data.
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Fig. 1- Geographic location of the study area. Red line and green point show Chalous road and Gachsar
position respectively (Google map)
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Fig. 2- Main- and sub-basins simulation area nesting
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Fig. 9- Snow cover output and MODIS data
regression for January, a) 28, b) 29 and c) 30, 2017
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Table 2- Snow cover contingency table for January, 28, 29 and 30 2017
VIV agli Ve 9 YA YA Glajg, sl Byt by gl B (g5 Jgsr =Y Jg

28 Jan. Forecast
Forecast yes(>=0.40) no(<0.40) total
yes(>=0.50) A B 3403
1204 2199
no(<0.50) C D 3618
27 3591
total 1231 5790 7021
29 Jan. Observation
Forecast yes(>=0.40) no(<0.40) total
yes(>=0.50) A B 3465
2735 730
no(<0.50) C D 3556
985 2571
total 3720 3301 7021
30 Jan. Observation
Forecast yes(>=0.40) no(<0.40) total
yes(>=0.50) A B 3511
3291 220
no(<0.50) C D 3510
595 2915
total 3885 3135 7021
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Table 3- Indices of snow cover contingency table for January, 28, 29 and 30 2017
wgli Ve g VA TA sBjo, (sl By Giwigy gl sl (Bl Jga S ad Lo dpwlone Y Jgoa

POD PODnN POFD POFA FBI PC HSS
Jan. 28 2017 0.98 0.62 0.37 0.64 2.7 0.68 0.35
Jan. 29 2017 0.73 0.77 0.22 0.21 0.93 0.75 0.51
Jan. 30 2017 0.84 0.92 0.07 0.06 0.90 0.88 0.76
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1- Numerical Weather Prediction

2- National Oceanic and Atmospheric Administration
3- Weather Research and Forecasting Model

4- Moderate-Resolution Imaging Spectroradiometer
5- Normalized Difference Snow Index

6- Global Forecast System

7- National Centers for Environmental Prediction
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