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Abstract

Under the background of global warming, studying the temporal and spatial variation characteris-
tics of extreme snowfall in winter over the Tibetan Plateau (TP) will be of realistic reference to the
management and utilization of water resources by government departments on the TP and its
surrounding areas. In this paper, based on the daily precipitation data of 40 stations on the TP
from 1980 to 2019, the percentile threshold method is used to determine the winter extreme
snowfall threshold of each station, furthermore, the temporal and spatial variation characteristics
of extreme snowfall, extreme snowfall frequency, extreme snowfall intensity and contribution rate
of extreme snowfall to total snowfall (the ratio of extreme snowfall to total snowfall) are discussed.
The results show that: 1) Extreme snowfall threshold, extreme snowfall and extreme snowfall in-
tensity decreased from southeast to northwest of the TP, however, extreme snowfall frequency
had larger value in the middle east of the TP, and with little value in other areas, and the range of
large value of extreme snowfall frequency was larger than that of the other extreme snowfall in-
dexes; 2) Both extreme snowfall mount and frequency indicated significantly increasing trend in
winter over the TP during 1980~2019, while extreme snowfall intensity had an insignificantly
rising trend. The increase of extreme snowfall is mainly related to the increase of extreme snow-
fall frequency; 3) The contribution rate of extreme snowfall to the total snowfall decreased from
southern to northeast of the TP, and contribution rate presented an increasing trend during
1980~2019. Overall, both the extreme snowfall and contribution rate had an increasing trend
during 1980~2019, which is mainly related to the increase of extreme snowfall events.
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Figure 1. The distribution of stations over the Tibetan Plateau
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Table 1. The definition of extreme snowfall index
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Figure 2. The spatial distribution of threshold of extreme snowfall in winter over

the Tibetan Plateau
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Figure 3. The spatial distribution of extreme snowfall mount (a), frequency (b) and intensity (c) in winter
over the Tibetan Plateau

3. EBREELEMIHEESEGQ). FURDL). BECNEESE

AR, e R G S AR R M DX DA R e AR A X bR e e W B T SR AT
Ny TR R B VU R A SR e A T PR SR KB X

4 g T RIRA TSR, R BRGSO 1B 4R TN ET R R
T R S IS e R PSS AN P e G A el ) A ) AR AIL R A At A S B L A DA 2 18] A

DOI: 10.12677/0jns.2021.95091 841 Py


https://doi.org/10.12677/ojns.2021.95091

Xl 4

RAE(E 4(b)), M B T AR AE A 2 A F-0.15~1.95 mm/10a Z [A]. & 4(c)rTLAE H, 5 5 A& 2t 14
= oR AR AR E ORI VIR S R AR R, AR AE-0.47~0.73 (mm/d)/10a Z[A]. BRI,
1 iR S T S bR o A (O R B A A B L SRS I INAT 5%, v i 7Y e A kDX AR A )
BN T B AR i o 5 AR (R A

40°N 40°N

33°N 33°N

26°N " 26°N -"
78°E 87°E 96°'E 105°E 78°E 87°E 96°E  105°E
R i S E— s

R [ S S N E— —
-1-050 05115 -02 -01 0 0.1 0.2
(a) HA7: mm/10a (b) HiA7: d/10a
40°N

33°N
26°N . i — |
78°E 87°E 96°E 105°E
Ry I SN S S S E—
02 0 02 04 06
(c) Bf7: (mm/d)/10a

Figure 4. The spatial distribution of trend of extreme snowfall mount (a), frequency (b) and intensity (c) in
winter over the Tibetan Plateau during 1980~2019
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Figure 5. The interannual variations of extreme snowfall mount, frequency and intensity in winter over the Tibetan Plateau
during 1980~2019
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Figure 6. The interannual variations of the contribution rate of extreme snowfall to snowfall in winter over the Tibetan Pla-
teau during 1980~2019
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Figure 7. The distribution of the contribution rate of extreme snowfall to
snowfall in winter over the Tibetan Plateau during 1980~2019
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