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Impact analysis of climate change on snowfall and fractional snow cover over a complex mountainous region
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using a numerical model and remote sensing products
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Abstract: The effect of climate change on snow Is complex at
the regional scale. The increasing or decreasing trends of snow under
a climate change at some regions remain unknown. Here, we used
high spatiotemporal resolution snow-related variables simulated by a
weather research and forecast model (including snowfall, snow water
equivalent and snow depth) and fractional snow cover (FSC) data
extracted from MODIS/Terra to evaluate the effects of climate
change on snow over the Helhe River Basin (HRB), a typical
endorhelc river basin in arid region of northwest China from 2000 to
2013 using Empirical Orthogonal Function (EOF) analysis and
Mann-Kendall/Theil-Sen trend analysis. The results are as follows: 1)
The FSC, snow water equivalent, and snow depth across the entire
HRB region decreased, especially at elevations over 4,500 m;
however, the snowfall iIncreased at mid-altitude ranges In the
upstream area of the HRB. 2) The total snowfall also increased in the
upstream area of the HRB; however, the number of snowfall days
decreased. Therefore, the number of extreme snow events upstream
of the HRB may have iIncreased. 3) The snowfall over the
downstream area of the HRB decreased.

Methods: Empirical Orthogonal Function Analysis and Mann-
Kendall/Theil-Sen Trend Analysis
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Results & Conclusion

Precipitation (mm) Temperature (K) Accumulated Snowfall (mm)
1 1 1

Snow Water Equivalent (kg m‘z) SSSSSSSSS (m) Fractional Snow Cover (%)
1

Accumulated Precipitation (mm
mulated Snowfall (mm) P ( H)
[y®)

mm) Accu

Research region: The study area IS
the Helhe River Basin, which has
been taken as an ideal test bed and
field laboratory for land surface or
hydrological experiments. From the
upper reaches to the lower reaches,
there are  distributed glacier,
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retrieved from MODIS/Terra.

We use the satellite-retrieved snow cover product supplemented by
variables simulated by the WRF model to determine whether climate
change has occurred over the HRB and to evaluate the relationship
between snowfall and climate change over the HRB with the goal of
answering the research questions listed above.
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upstream region of the HRB. 3) The air temperatures in the HRB
over the downstream region iIncreased the most; however, the
snowfall over this region also decreased over the past 14 years



	Slide Number 1

