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Abstract

Snow cover in mountainous basins is known as an important
and reliable fresh water resource. Due to the physical
conditions of the mountainous environments, in situ
measurement of snow pack is challenging based on traditional
methods and techniques. In order to deal with this issue, remote
sensing based on satellite images can be considered as efficient
method for identifying snow cover and computing snow depth
and volume. Within the current research, the Landsat 8 satellite
images were employed to detect snow cover surface for
Yamchi Basin using NDSI indices and object based image
analysis methods. The ground control points were applied to
compute the accuracy of the results and the overall accuracy
was computed to be about 90%. In order to measure the snow
cover depth and compute water discharge, the Sentinel A1 and
D-InSAR satellite imagery were employed. In context of snow
cover investigation using Landsat 8 images, the satellite
images for September indicated no snow cover for the study
area which accordingly employed as basic data for comparing
against winter season satellite images and accordingly
computing the snow cover and depth using the interferometry
approaches. The obtained results were verified by ground data.
Accordingly, the correlation  coefficients  between
observational data and estimated snow depth were computed
to be about 85%. With confidence in the accuracy of the maps,
the snow volume was also obtained through surface and snow
depth maps. Accordingly, the correlation between snow depth
of ground control points and the obtained snows depth from
differential radar interference were employed to compute
water discharge in the study area. Results of this study are of
great importance for applying remote sensing image
processing methods and analyzing their capabilities for future
research. Results are also Iimportant for regional decision
makers and authorities for regional water resource planning
and management.

Keywords: Snow Depth, Snow Cover, Sentinel AL, D-InSAR
Method, Yamchi Basin.
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Table 1- The type of images used by Sentinel 1A satellite radar
Sentinel 1A o,lgalo (5,155 8aud 83Ww! pguai £95 - Joa

. . . Spatial Imaging
Shooting history  Orbit Track format resolution band
2015/09/13 101 7 IW (Interferometric Wide swath) 5mx20m C-SAR
2015/12/16 101 7 IW (Interferometric Wide swath) 5mx20m C-SAR
2016/01/17 101 7 IW (Interferometric Wide swath) 5mx20m C-SAR
2016/02/18 101 7 IW (Interferometric Wide swath) 5mx20m C-SAR
2016/03/05 101 7 IW (Interferometric Wide swath) 5mx20m C-SAR
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Table 2- Specifications of the images used to extract the surface area of the snow cover
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satellite Sensor Row Pass Date

Landsat 8 OLlI 34 167  2015/12/16
Landsat 8 OLlI 34 167  2016/01/17
Landsat 8 OLlI 34 167  2016/02/18
Landsat 8 OLlI 34 167  2016/03/05
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Fig. 4- Fringe composed by displacement occurring in the case study area
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Fig. 5- Snow surface area extracted for snowy months in the study area
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Fig. 6- Depth of snow extracted for the snowy months in the study area
axllbs 3,90 ablain (B Wole (5l 00 Sl By (o —F JSWS

y=10.2189x + 0.0524
S o)
% R2=10.8924
S Joss
=
o
g |03
B e ..
Z oz ..
>
= 0.2
= °®
@ 0.15
& B
L) [ il
—_ 0.1 L
g ~o'0'
3 0.05 .
2z
g | o .
0 0.2 04 0.6 08 s § 12

Estimated snow depth points fromthe D-InSAR technique

Fig. 7- Distribution of observation points and estimation of snow depth and correlation coefficient in the
study area
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Fig. 8- Snow volume extracted for the snowy months in the study area
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Fig. 9- Snow equivalent water extracted for the snowy months in the study area
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