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Spatial-temporal variability of the snow over the Yellow River source region and its influencing climate factors. GUAN
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Abstract: Based on the long-term snow depth data from 1979 to 2016 and the precipitation, air temperature observation data series
from meteorological stations during the same period, the temporal and spatial changing characteristics of the annual average snow
depth and snow days in the Yellow River source region (YRSR) were analyzed to reveal the influence of climate change on snow
cover. The elasticity coefficient method and the correlation analysis method were employed to quantitatively evaluate the sensitivities
of snow cover to precipitation and air temperature changes in different zones of the YRSR. The results show that the duration of
snow days in the YRSR was concentrated from November to next April. Earlier initial snow date and later final snow date usually
occurred in the source and the northwest high mountainous area, with higher annual average snow depth and longer snow days. Over
the research period (1979~2016), the areal-average precipitation showed an insignificant decreasing trend, with a decrease rate of
—-2.43mm/10a, while the air temperature increased significantly. Annual snow depth and number of snow days both showed a
downward trend, but the trends are not significant at the 0.05 level. The elasticity coefficients of snow days to precipitation and air
temperature in the duration of snow days were 0.513 and —1.347 respectively, and the elasticity coefficients of snow depth were
0.696 and -0.219, respectively. Comparatively, variations of snow cover in the upper reaches with high mountains and low
temperature were more sensitive to climate change. The decrease in precipitation was the main factor for the decrease of snow days,
with the relative contribution rate of 77.2%. The relative contribution rates of precipitation and air temperature to snow depth were
43.7% and 56.3%, respectively. The contribution rate of precipitation to snow depth was relatively higher in the northwest regions,
and the air temperature was the dominant factor affecting the snow depth in the south and east parts of the YRSR.

Key words: Yellow River source region; snow cover change; climate change; correlation analysis; elasticity coefficient method
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Fig.1 Topography and meteorological stations in or around the Yellow River source region (YRSR)
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Fig.3 Annual average snow depth and snow days in the duration of snow cover in the YRSR
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3.4 MTAMTIHRAE D

LA 3 T3 IR AR T3 R H003 03 o DR A B K



1052 OE R s R % 41 %

il BAR R ST M BNH AT TR K R
AR R AR A A 1) Dok, 25 a8 10 .
45 L3 W, SR X R T R B 8 B2 B UK AR AL R 5
Wi, 28 H SR K L AN R S R B A I T R 6 40
B 77.2%F1 22.8%, 1% 52 K 4 ST 5 X AR HH 2
7611 A BN 4 H 2 18], 1% I B9 380 B AR, T K
AT H IR e SO 3 A e (AR 2000 FLAR =5 9%
BERTZETF lem 5 — NS H),BUE RECEE
2B IK B K A AR 4 55 R DT R
{180 2% [A] e o0 1k 26 v A O A T 3 R TT 5, B K. X

W) T RARA R TTEREE 50 ) Ok 43.7%H1 56.3%.
ML 10 0] LU H, 15 KOG B TRT 5 DX 78 50 R b 4 4
T YRR AR DT R A, A R R AR S AU 2 R R
ERERNEA R R LEE 4R TEZFE PR
IKEARTEZ . UL /D, AR v A 4 1 XA
A AP  A El At M DX v, BT AR 91X
(19 2 i 1 DX s 1 2 B 11 32 DR 58 Ui R
X ARG T-2°C, S BUOR IR AR BR ik 3
X R PR T 3 DA B AR 2 e A0 A A A e 95 2% 1Y) 52 T
ARREE.

HEH# EBER
36 -
35~
&
34 - St
33 -
2 0.75
# 0.50
& 36 -
0.25
35-
2
34 - B
33 -
1 1 1 1 1 1 1 1
9% 98 100 102 9 98 100 102

2% (°E)

10 AR B FO BT H BRI TR A IR AR X DTk

Fig.10 The relative contribution rates of climate variables to the variations of snow days and annual average snow depth
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