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Fig. 1 Overview of the study area
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Table 1 Extreme precipitation index and its abbreviation and definition
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Fig. 3 The annual precipitation on the Qinghai-Tibet Plateau and the change in the proportion of precipitation in each season
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Fig. 4 Annual precipitation and precipitation tendency rate at each station on the Qinghai-Tibet Plateau
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Fig. 5 The extreme precipitation thresholds of each station on the Qinghai-Tibet Plateau
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Fig. 6 Interannual variation of the four extreme precipitation indexes
1M 1991 4F4 0 27.33 mm/d; WA Smla K STiRARF , $91H 09 7.94%, Hrf 1977 4R
Wi B 7K DTRR AN 5.72% , NI AR5 AR s 2007 4F B g B /K DTk by, 88 T
10.28%,



3046 H % % | % i 35

MAEASRTE , Sl AR K B R BRI %8 2.00 mm/10 a;
i SRR K H LA 0.06 d/10 a BEEZRLE bt B Rk o BE Y IR im s, AL
490.02 (mm/d)/10 a; HesitiFE/K STRkR I L THEFE R 0.3%/10 a.

2.3.2 Mmla oK i 5s 18] 43 A

E 7a s, MBRSRREK S 128 [0 Ak, A S Rk B ) 23 () A 45k
B, T8 U AR IR K A T 2.11~139.44 mm Z 8], MG ERE, SHORFIE
IR Pl R K i A AN I, (HH R K s H R I R K-, BT 1 5 30 2 T
TEFEE S 2 B A T I B T e M it AR K S O RRAE

M 7oK, T84l AR I R K HA0E 0.14~2.23 d 2 8], 25l LR E, 45k
ARFEHLIX . FEHE = AR L X AR B /K H 3R LA /b, I R 1T 45 1 Jmpils . 75 me v
DR . REITLLL DX R A5 /R 6 e S X 03 22 3l )M K H BB H A &2

H & 7c AT, sl s B AR i A /K SR A 9.81~62.59 mm/d Z B, 255 . BOmRE K
o S i e N e BT L, AT 62.59 mm/d; HKIE55.24 mm/d A .

ME TAAKTE, T8 Al s A A it K4 /K BT RR 38 (1 7E 7.34%~14.12% 2 [] . BT k% /51 19
SRR A AR R R R AR A P S, b B R R I R K DTk R e, IR E] T
14.12%, SEAARGHAR I AFEEIRZ, 70 12.52%F112.33%., HILATLAIE Y, 7S¢
IR ZE LI DX, B SR A B e I R FR R e I AR K S, B S b /K B AR R /K e vp
B FE AR TR K, R I X sk P K R R AL, (B — B PR AR R OK, AR
S IR B K BT 2 R Y

51
R99D/d
® 154223

1.19~1.53
® 0.69~1.18
+ 0.14~0.68

St

=1 5 [%1151]

R99I(mm/d) R99C/%
® 41.90~62.59 ® 9.92-14.12
31.02~41.89 8.31~9.91
o 23.68-31.01 o 7.35-830
9.81~23.6 o 543-734
— 5 0 — 0 300km 1
— %‘5‘; A T :,k‘\%l_ i
— XA HES . GS(2020)4630%5 FAABTIRAD il — XA HES . GS(2020)4630%5 FARVEIRHE il

P75 A 25 i) A

Fig. 7 The spatial distribution of the four extreme precipitation indexes
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Characteristics of extreme precipitation over the Qinghai-Tibet
Plateau from 1961 to 2017

MA Wei-dong', LIU Feng-gui'?, ZHOU Qiang', CHEN Qiong', LIU Fei', CHEN Yong-ping'
(1. School of Geographic Science, Qinghai Normal University, Xining 810008, China;
2. Academy of Plateau Science and Sustainability, Xining 810008, China)

Abstract: Using the daily precipitation data of the long-term series of meteorological stations
on the Qinghai-Tibet Plateau, the percentile threshold method is used to determine the extreme
precipitation threshold, calculate the extreme precipitation index and analyze its spatial and tem-
poral distribution characteristics, in order to provide reference for regional climate change
prediction and disaster prevention and mitigation countermeasures. The results show that:
(1) From 1961 to 2017, the annual precipitation of Qinghai-Tibet Plateau showed an upward
trend, with a rate of 8.06 mm/10 a, and the average annual precipitation reached 472.36 mm.
The minimum precipitation tendency rate of 78 stations is -25.46 mm/10 a, and the maximum
value is 43.02 mm/10 a. The precipitation of 15.38% of the stations is decreasing, which is
mainly distributed in the east and south of the plateau, and the precipitation of the remaining
84.62% of the stations is increasing. (2) The average threshold value of extreme precipitation in
the Qinghai-Tibet Plateau is 23.11 mm, with error values ranging from 7.84 mm to 51.90 mm.
The high value centers are located in Gongshan and Muli of Hengduan Mountains, while
the low value centers are located in the northern flank of Qaidam Basin and Kunlun Moun-
tains. (3) The extreme precipitation, the number of days of extreme precipitation and the contri-
bution rate of extreme precipitation at all the stations in the Qinghai-Tibet Plateau show an ob-
vious upward trend. Although the intensity of extreme precipitation is also rising, the trend is
not obvious, which shows that the increase of extreme precipitation in the plateau is not caused
by the intensity of extreme precipitation, but by the increase of the frequency of extreme precip-
itation. Although the extreme precipitation and days of extreme precipitation in the Qaidam Ba-
sin do not show a high value level, the contribution rate of extreme precipitation is larger,
which suggests that although there is less precipitation, extreme precipitation events frequently
occur in this area.

Keywords: Qinghai-Tibet Plateau; climate change; extreme precipitation; threshold



