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Fig. 1 Location and topography of the research area
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Fig. 2 The annual change rate of snow depth on the Qinghai-Tibet Plateau from 1979 to 2020
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Fig. 3 The monthly-scale change rate of snow depth on the Qinghai-Tibet Plateau from 1979 to 2021
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Fig. 5 The partial correlation between snow depth and temperature on both annual and monthly scales on the Qinghai-Tibet Plateau

ZE R L, R 31l DX ) T RN AT PR 5 I A SR AR S (] 6), Al AH S R BN —0.6~-0.2, TS
IR/ AL IR RK | 4 3 ARV, Bk & P JE e IR ST IR DR A 3, N2 T T
AIHRREIIY] o B AF RO AR SSPEBEAT BT b, TR S A 7 R I DY LR A TEAR St R B T
WA IEAH SN (AR R EUE 0~0.4) FEFF RN I, 7ERRZ I Z= AR B/ . 27 BT,
G UL AR A BRI RN, BT EAA G W] A0 2 28 57, BK A SRORH SC MR



40 KoOF oK B I B O¥E K 2023 412 H

41°N 41°N

39°N |+ 39°N

37°N |+ 37°N

35°N |+ 35°N ¢

33°N 33°N

3I°N | 3I°N

29°N 29°N

27°N 27°N

25°N . . . . . . . . 25°N . . . . - P L
72°E 76°E 80°E 84°E 88°E 92°E 96°E 100°E104°E 72°E 76°E 80°E 84°E 88°E 92°E 96°E 100°E104°E

() HF (b) %

41°N 41°N

39°N |+ 39°N

37°N |+ 37°N

35°N |+ 35°N

33°Nr 33°N

3I°N | 3I°N

29°N 29°N

27°N 27°N L

72°E 76°E 80°E 84°E 88°E 92°E 96°E 100°E104°E 72°E 76°E 80°E 84°E 88°E 92°E 96°E 100°E104°E
(c) FkF (d) &%
g
-0.8 0.6 -04 -02 0 02 04 06

(LUIPES
6 e Bt X T R A 219 U IR ARG (1979—2018 4F)

Fig. 6 The seasonal-scale partial correlation between snow depth and temperature on the Qinghai-Tibet Plateau from 1979 to 2018
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Fig. 7 The annual and monthly-scale partial correlation between snow depth and precipitation on the Qinghai-Tibet Plateau
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Analysis of the characteristics of snow depth variation on the Qinghai-Tibet

plateau and its partial correlation with meteorological factors

SHE Wangkang', YANG Qinli', WANG Guoqing?®, JIN Shuangyan’

(1. School of Resources and Environment, University of Electronic Science and Technology of China, Chengdu 611730, China;
2. The National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029, China;
3. Bureau of Hydrology, Yellow River Conservancy Commission, Zhengzhou 450004, China)

Abstract: To investigate the patterns of snow change in the Third Pole region, this study examines the temporal and
spatial characteristics of snow depth on the Qinghai-Tibet Plateau over the past 40 years. Additionally, it conducts a
partial correlation analysis to assess the relationship between snow depth and near-surface temperature, as well as
average precipitation. The analysis utilizes long-term datasets of daily snow depth in China (1979 —2021) and the
China meteorological forcing dataset (1979 —2018). The results of the spatiotemporal variation analysis reveal a
decreasing trend in snow depth across the Qinghai-Tibet Plateau, particularly in its three interior regions. This trend is
more pronounced on a monthly scale, particularly during autumn and winter. However, the eastern part of the plateau
experiences a significant increase in snow depth. The partial correlation analysis demonstrates a strong negative
correlation between snow depth and temperature across all scales, with a maximum negative partial correlation
coefficient of approximately —0.8. On the other hand, snow depth and precipitation exhibit similar spatial distribution
but have distinct correlation patterns on an annual and monthly basis. Overall, the correlation between snow depth and
precipitation follows a “positive in east and negative in west” distribution pattern during spring and summer, while
autumn exhibits a more widespread positive correlation, with most areas showing a positive correlation above 0.4. On a
daily scale, temperature exhibits the strongest negative partial correlation (—0.733) with snow depth, with a 10-day
delay, while precipitation demonstrates the highest positive correlation (0.064) with snow depth, with a 3-day delay.
The variation characteristics of snow depth and its correlation with meteorological factors on the Qinghai-Tibet Plateau
exhibit significant spatiotemporal heterogeneity. This heterogeneity can be attributed to factors such as topography,

ablation and accumulation time, and the influence of monsoons and westerlies around the plateau.

Key words: snow depth; spatiotemporal variation; partial correlation analysis; Qinghai-Tibet Plateau
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