KL
Journal of Glaciology and Geocryology
ISSN 1000-0240,CN 62-1072/P

(BRI MIZE R

RH : e R PR IAE DX B i A 7K RSB AR AR ALE 43

(= O, ER, ZORA, B, B

WA 2020-10-31

WM& E R HE:  2021-03-18

51 = B, TR, ZFRA, T, BB, ST X AR R K S AR AL

RRHET[IIOL). VK%L,
https://kns.cnki.net/kems/detail/62.1072.P.20210316.2044.002.html

@NKitassn

www.cnki.net

WIS ER: EHmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g0 E R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
FIRE RN (RIEM S 2R HERRE IR, WTEAE MARE. & BIRTTRS. BEHNC g e F 1
FRAE A 1 DURG S A 0 BRI B8y e R K B e 1 o 3 R I 2% 18 R R N e A A (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
AR BOARDRE,  IEB OIS —HIVETE 5507 f759 . 807, A0, doE thE A ROt ERRESS
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TR EE I S (R E2EARIIT] OsfioO) By aEHARAREL, £ (FE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



2021-03-18 13:25:45

https://kns.cnki.net/kems/detail/62.1072.P.20210316.2044.002.html

5543 % 55 1 b S | Vol. 43, No. 1
2021 4F 2 H JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. , 2021

DOI: 10. 7522/j. issn. 1000-0240. 2021. 0042

GAO Wende, WANG Yu, LI Zongxing, et al. Analysis on the characteristics of climate change in the endorheic area in alpine region based on ex-
treme precipitation index[J]. Journal of Glaciology and Geocryology, 2021, 43(1):1-11. [ &30, T8, 22554, 55 . EFE NI X WomkE K Y

SAEARARRAE BT[], VKR, 2021, 43(1):1-11. ]

AR P AR P M SR AL E 4 47

mxXfE”, T B,

(1. 22 BT BRI 8l 0 TR Be , Hol 22 7300005

£54°,

2. E BB PAL A PRI BE P R AR 2k S

UM, s

S, HON 22 7300005 3. PEIEC A TR XK SCOK BRI R E#RAK S0 )R, PEEL B #R 854000)

OE. AP ES SR 1969—2017 4F 5 FE N T X 25 AN G0l H K GERE, 43 Hri s B K 1 4 fh 4
T, 45 6 1969—2017 4F- 55 58 4 7t IX FA /K B 5t b FHRa 38 i b b FHAR KRR b AT BBt T I K
IR EN , HL 20 Tl 90 4 AR LAG /K Ha 1 I R A e b o bR it A KRR R8RS HAM, B
LU ) R 8 a3 | AR RS A S et E E A 21 THE 40 I v FE PRI X A K T SR A K R H B £
S8R RE T i, A TR A0 7 ) 2 J o WA K 6 s ) 2 S P D A8, 3 i) H 8RR H R B R H B
KB B e KK T R R K AR S K T A H K R 10 mm H A B 3 ik 3y
BT 4Ry HIH 5% .64% 42% .60% .32% 35% F 43% , 4T 5 H BRI B35 T M3 4 51 4
RN 5% WK BA —EhE , MK RN, B FK (A5 SR EE M (g i, /N H 508 hn
SRR K RN P 2R 22— AR R K I Y B A R I A T A O B, AR R H R K S R

EPS 5 GBI IPRa (& i ss e ) iV E S Sl 9

K : MOmFE KIS E SFENIIX ; Wk AR b
XEHS: 1000-0240(2021)01-0001-11

HhE 52K S: P468. 0724 XERARAERD: A

0 358

20 20 50 4FAR DLk, 4 5ROV 34 4b % IR B DA
0.12 C-(10a) " M EE K", BEH RBRAIEALIE,
PR SR K TR AR AR AR R R R
IKAEIA NG, A8 o Fof I T B R R e A B, 2%
SRR TIFZ M . Alexander 5"
5t 20 40 LIk BRI H 30 & ka3, i
BFESL A BRO Hh E 4 BE X dk, [RI, FE AR IR E R
R LT T N O MoK R & A T
JIAT o710 sty R /K R ) 8 T R A — I
55— W R K I R A S K R LRI B R
VAT TS H AR K A &, N A st & 405 0]
FREE & B B T E S A T R B K
FE PR, AR TREDER R E 2

fm HEA: 2020-10-31; &iTHHEA: 2021-02-09

| B HUJ = W R K SR TR K
TEIRANH R 2 TR, i — A R BUK R IR M
A2 P B B R T R e DR, s A K R Y
AR J H e A L 6 52 2 38 R

r LA R P K R 20 THAD 60 4R DL SR R
NSRS F b R 11115 & % N i bk - Wl s a4
EIX 25 F20 hn, 20 42 60 4R R LISE , ik
[P n O 1 18011157 N R B i D1 S
Uiy B2 7K 23 S5t 2 e A 5 G i b DX B R 7K s A D
> AR St B4 KA S TR o X ) b DX AR i
Ref /I 5 A AT R 35) S U R 3 W ot R /K il 2

i FE PN I XA T e U L 2 L SE X
fiki YT ) SR A b, A2 A I 2 XL e D 2 XU 7 XU 3
() A2 R, Xof X 3 K 4 BRI 19 A5 Ai 78 T 55 A B
B, BFFEAE L, 1960—2014 4F 583k A 45 b i B 7k

ELTE : P ERMER P2 6728 XA AT H -8 5 S50 S A VRS 1005 [ R [ AR 3L 4000 H (42077187) 555 K5 i 2 & R
SRS H A 5 A R BRI RE SR R 7 (2019QZKK0405) ; 5 “T7 A3 TR FAER I A A0 H 97 1)

PEE I o SO0l W AR, A AR EESE . E-mail : 1357790513 @qq.com

BEEE: 200 W R, EEMRIEX R R K S AR LY . B-mail : lizxhhs@163.com



2 7K I

7 + 43 3%

WA AT BT RGN, 1961—2015 4F 1] 75 163 18]
Ui e 7K e RO 98 2y PR R 5 A S K 1Y
948 5 RS TS R o, A s A K 4 AT R R
BN SR A Sy v e A A B XA e P
PR Ik DX AR i e AR IE B A 58 A0 T 25 1, Ak L PR R
— ST B K SCHR TS, HR B SRR S AR 24, K
TR VR TR DR A 0 B R FH S5 ( BERER E —
F14) A0 i A8 7K i 5, %o v 8 PN O DX AR o s K S8 4
FEAE S HL v AR A AT A TR A 20 BT o A SCHE
DATEAIT 5% SR A 306 S H A 28 AAar I W 00 RN i 25
/N (http : //ccema. seos. uvic. ca/etccdmi/index.
shtml) #E 77 19 12 /B8 o [ /K 8 Bhrh S5 A B9 IX A=
AIREE 2 YIRS 8 A s Bae 7K 48 FIOCHR Wt 93 1 v e

KAZAR R AN D, S 3 IS A8 A il 1T AT T
XM B B G TR T] B Sy e S A DX 7K % 130
P BRI AR BERE 2

1 R

T FE N XA T 7 v I b, B T R
1025 163. 28 km®, 7 i 75 8 =5 J5 2 45% 1 AR, b
PR 4 78.46°~101. 45° E, 29. 52°~39.42° N,
BGRB8 DX SR R oy DX R IE I A
Hb A3 DX, A7 B DX A A T R4S | PO R R i, 2 P i 7]
WA R A TP A X 28 I X 20 4R
4000 m LA I, SARIER T 2K EHK T2
] R o0 b X A 2D, AR AE 5—9 H AR,

Bl e e X X Bl & 43 A

Fig. 1 The regional map and platform distribution of the endorheic area in alpine region
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Fig. 2 The temporal variation of precipitation in the endorheic area in alpine region during 1969—2017
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Fig. 3 Spatial variation of precipitation variations in the endorheic area in alpine region during 1969—2017
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Fig.4 The annual variation curves of extreme precipitation index in the endorheic area in alpine region during 1969—2017
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Fig. 5 Percentage of stations showing positive and negative trends for indices of precipitation index
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Fig. 6 Spatial distribution of change ranges of extreme precipitation index in the endorheic area in alpine region during 1969—2017
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Fig. 7 Correlation between elevations and linear trends of extreme precipitation indices in

the endorheic area in alpine region during 1969—2017
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Table 3 The mean trends per decade of precipitation extremes in categorized elevation ranks

R /m CDD CWD PCRPTOT RX1day RX5day SDII R95 R10 mm
2 000~3 000 —4.57 0.05 6.95 0.54 1.2 0.03 5.06 0.28
3 000~4 000 —-1.31 0.07 16. 12 1.21 2.95 0.16 5.08 0.59
4 000~4 500 —-1.76 -0.13 —-0. 66 —0. 89 —-1.57 —0.08 6.73 —-0.08
4500~5 000 =6.17 0.1 18.78 0. 66 1.62 0.09 0.31 0.77

i, BEK BRI il = 23 Pl 45 RAFAE— 58 1 It 22
FIANT A2 1, AR R 75 28 A A I (8] P 1) L B 22 )
Bl AT A i R G PLEE DTS
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Analysis on the characteristics of climate change in the endorheic area in
alpine region based on extreme precipitation index

GAO Wende'?, WANG Yu', LIZongxing’, WANG Wensheng’, YANG Shengmei’
(1. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Key Laboratory of

Eco-Hydrology of Inland River Basin, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,

Lanzhou 730000, China; 3. Tibet Bureau of Hydrology and Water Resources Survey, Changdu 854000, Xizang, China)

Abstract: Based on the daily precipitation of 25 meteorological stations from 1961 to 2017, the temporal and
spatial variations in extreme precipitation events in the endorheic area in alpine region were analyzed. The re-
sults showed that the precipitation in study area delineates a significant increasing tendency, such an increase
may largely stem from the contribution of the increase in summer precipitation, and the increasing trend of pre-
cipitation was more obvious after 1990s. Except CDD, the extreme precipitation index showed an increasing
trend with different degrees, and the precipitation in the endorheic area in alpine region developed to the direc-
tion of heavier precipitation, more days, stronger intensity and greater extreme value after entering the 21st cen-
tury. The percentage of stations with CWD, PRCPTOT, SDII, RX1Day, RX5Day, R95 and R10 showing a
significant increasing trend was 5%, 64%, 42%, 60%, 32% , 35% and 43%, and the percentage of stations with
CDD showing a significant decreasing trend was 5%. Extreme precipitation events were consistent. As total pre-
cipitation increased, the frequency, intensity and extreme value of extreme precipitation also increased, and the
increase of light rain days was one of the factors contributing to the increase of total precipitation. The humidifi-
cation amplitude of the extreme precipitation index increases with the increase of altitude. The increase of precip-
itation and number of rainy days in high altitude area was the main factor for the increase of total amount of ex-
treme precipitation.

Key words: extreme precipitation index ; the endorheic area in alpine region; altitude; climate change
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