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Abstract

Using the number of rainstorm days (April-September) in three counties and one city in Kezhou to
analyze the spatio-temporal variation characteristics of rainstorm, using mann-kendll mutation
and morlet wavelet to analyze rainstorm mutation points and periodic changes, and using ArcGIS
9.3 software to make rainstorm disasters spatial distribution map, and proposed defensive meas-
ures at the same time. The results showed that: 1) The number of heavy rain days in the three
counties and one city of 46 years increased year by year. The precipitation in the plains was con-
centrated in the flood season before March to May, and the rain in the mountainous areas was con-
centrated in the flood season after July to September. 2) According to mutation test, mutations of
varying degrees occurred in the three counties and one city, among which Wuqia mutations were
the most frequent, and 4 mutations occurred in 46 years. 3) Three counties and one city showed
12a, 144, and 30a main cycles. After the mutation year, the changes were significant except for the
Wugia cycle that was not significant. 4) From the perspective of the rainstorm water vapor trans-
port path, it is mainly the water vapor carried by the low trough itself and the water vapor trans-
ported by the Arabian Sea in the southern part of Central Asia. The water vapor flux and the wet q
vector physical quantity have good indications for the occurrence of heavy rain. 5) Analysis of the
spatial distribution of rainstorm disasters. Both the number of rainstorms and the maximum rain-
fall in the process of rainstorms occurred in Aheqi County, and the overall distribution decreased
from the east to the west, and the distribution was extremely uneven.
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Figure 1. Frequency of rainstorm in three counties and one city in Kezhou over the years ((a) Atushi
City, (b) Wugia County, (c) Ahqi County, (d) Aktau County)
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Figure 2. Monthly distribution of rainstorm in three counties and one city in Kezhou ((a) Atushi City, (b) Aktau
County, (¢) Wugia County, (d) Akqi County)
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Figure 3. M-K analysis of three counties and one city in Kezhou ((a) Atushi City, (b) Aktau County,
(c) Wucha County, (d) Aheqi County)
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Figure 4. Wavelet period analysis of three counties and one city in
Kezhou area ((a) Atushi City, (b) Aktau County, (c) Wucha County,
(d) Aheqi County)
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Figure 5. Water vapor characteristic physical quantity field analysis ((a), (b) water vapor flux, unit: g-em 's™';
(¢), (d) water vapor flux divergence, unit: g-em >s "“hpa '; (e), (f) wet Q vector divergence, unit: 107 hpa 's?)
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Figure 6. Regional distribution of rainstorm frequency (a) and maximum precipita-

(b)

tion in the process (b) in Kezhou

6. I X RFVR () RS IEHRKFEKER T (d)

DOI: 10.12677/ag.2023.133021

230

HERE} A HT AT


https://doi.org/10.12677/ag.2023.133021

EILE %

AR DA b 20 B o 1 AR R v i A5 O 5 B A B 0 X R R o 7 X3«

1) ARG FHELPHEX

AR R FELZE NS XK, PRt d 252 bl 25wt 2o mh il 2R EFHT . iBhiR 2 |
WRLR 2 5t ERTEA 2 ERTEARTTSX: e dibe 2. /R 2 . B2 3E k.
FRALE R 2 . e Dbt BRI, ERRH 2 IREA0E 2. HiBs. FAE. 2,
P& SRR 2 . BRI 2 IRIEMA S EEERA . Bhias, MEas. Kilibfms. @
BHY . FEEFEHE 2 N RF AR, B JE TR0 5 B X (I B 1 DX 480 L] ie
1),

2) ARKEREEGBIEX

BTEATRTI 2 . B sEA. FEARTE 2, BT X ., ETEX. e s. B s; [k
TEL. KRz, MEBSHRGE s BHIFHE 2 | FRBREKY . RES2. /RS2 SRftmnE,
FORWAHO R, SRS BEESR S BAE/R/AT . BTG AR HiliE BIK LA R0 e KR X (i
$of E R 97 A X3 5 PAORT ) o

6. &t

ETFRM =B —ERE A 1971~2016 FRM@~9 H)FIEH KR, KA Mann-kendll 5748,
Morlet /N TSR3 0T T T M 2 W A SAREEAE, FEI2F ArcGIS9.3 HM X & B 8500 i X $skdk 47 1 &l
o3 AR VAL, 1 H BLUR 4518

1) s =H—T17i 46a BW HEI 28 EAES, WERREWNE, 90~2000 F48, FTEA BT
HAMGERWHE R R, WO TIEE, BBImEis. AB0omRE, FEERE 6~8 H,
HillX 2 F-FJE,

2) RAEKKKE, U 46a —H—THRWHEY 2MWLHENR, RE - Wb - e B,
FHAE 90~2000 FARKAE T AR RAS, Hh e RAZREBEME, 46a kKA 4 IR,

3) BN, BTEA BTsabE 12a B R EERBELZ JGE S5 AMRIES, 7 5AAEN A~ D
RIAFIFSA 2 RN KA 2 IR —AN DR S5 BAE 30a BFEE N, TERBEZ G AR R
¥, P& ar BRI I 46a I 18] R _EAEAE— 52 3 1.

4) JRKVRIE S . KT AU RAA X 5 2 W AR AR I D6 AT, W8 Q REBUE R, BW—MRAA
FERRHL. FRERAITIT, WEMEREXA.

5) BM AR Z M IER A EEN, HIRIESHB TR LXK, B bR v s, 2R
R R KN ESRE, A LART & A5 2 B 4k, L URTE S 18 P L DRI AT P AR B IX

SEEk
[1] B, 2&3E, TR, BE L. HiEsE B R M BREE AR NG S LEm)]. TR X, 2002, 253):
194-200.

[2] FLI&, J5fe, BUNFE], E45, FAKE, 8. 19612015 4F / [E A [F] 55 B [ RN 2R Ab A A RN ShARFAE[ D). #GH H
2017, 37(4): 473-483

3] WEHE, EE%, Eoh, SRR, TRk R0 3 KA AE 2 0 H R 2 251 H AU jema ). o B,
2017, 37(1): 140-147.

[4] RiE, Z¥, BN, T 5. EEEAFEE 2N AL L RSE ROV BRKEER, 2017, 26(6):
207-216.

[5] 75375, BGRGR, BN, 5. AMI«7.207 0 b 2 7Y R SR FEASI /34T [T]. R K E, 2021, 40(5): 445-454.
[6] BIEH, FIEF, 3 2020 4F 7 5 4-8 BT etk 2 WA AT [J]. 2™ 9%, 2021, 40(4): 333-341.

DOI: 10.12677/ag.2023.133021 231 HOBRBL2ERT


https://doi.org/10.12677/ag.2023.133021

EILE %

(7]
(8]

(9]
[10]

(1]

[12]
[13]

[18]

[19]

[20]
[21]

[22]

R, B, FiE. ST P K 23 70 AR E X AT I]. B WK, 2019, 38(3): 267-275.

LA, £, g3 2015 &5 H 1920 HM) X BT FBEEEA I S 12 B0 [0]. WA E, 2017, 36(1):
18-25.

Wrk, 30, 250, AR RERIR =S4 7 X R AR R AL R (0], BN U, 2017, 36(1): 8-17.
JASCE, JBE, T, IVE, HITE, RS SRS N R A SR KL R Bl ARE AT, REZ, 2011, 26(4):
14-18.

B, MRAH, B9, FHERE Bor 0T 60a L34 X B W S AE AR IE K 2 W B RS R[], &
MR #2019, 38(2): 177-182.

T, FhRG, AN, EEHIL 36a M URFHIES T[], Y, 2017, 36(1): 75-80.

TRH, 3KPRZE. 1962-2016 F= 248 B FHTH # W SR SR &ML R[], WK E, 2019, 38(3): 284-290.
BRI, 2255, ZpRth, S T 45a VEYL ARSI 2 W I W A 25 A AR )], B R K 5E, 2018, 37(1): 24-31.
MrRgHn, TatE, BG, & BrimE =K HARMRHE]. NS S5, 2017, 28(1):72-85.

WREHE, XS, A JRIRIL P A A1 ek, 45, BRIEY = N Hszn oK AR ER 70 (0], TR IX HEE, 2015,
38(4): 692-702.

2nt, N, EYL, PMELE, Xow i, T RN RE s SR G T[], T RIXHEE, 2018, 41(1):
9-16.

Wig¥s, BiEHE, FiE, BEm, FME. 2012-2019 F2EARFHEZRKHBAFED]. TR X, 2021,
44(5): 1222-1230.

ZREIN, DL, R, S5 2010-2016 S5 sEM EhZ th X BRZE K HARLERE S #T [0]. FRAZ, 2017, 35(5):
797-805.

FRIEAE, BRI, F 5. AR X K E) M HAAGRHE]. 5 X 3, 2020, 43(1): 108-116.

FEResR, 2T, VLA, 2N, sioMrg. Rl r e aE 2= B I FE /K VORI U REE)]. T RS, 2022,
40(1): 30-40.

RE, PIRAEAJEF A, PARR- BB Fislne %7 3 1 Wam K2 WIS E A1), F8AKR, 2021, 393):
426-435.

DOI: 10.12677/ag.2023.133021 232 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.133021

	帕米尔高原暴雨时空分布及灾害风险分析
	摘  要
	关键词
	Weather and Climate Characteristics and Disaster Risk Analysis of Heavy Rain in the Pamirs
	Abstract
	Keywords
	1. 引言
	2. 研究资料及方法
	3. 结果分析
	3.1. 三县一市汛期暴雨年际变化特征
	3.2. 三县一市汛期暴雨的月分布特点
	3.3. 三县一市汛期暴雨的突变特征分析
	3.4. 三县一市汛期暴雨的周期特征分析

	4. 暴雨环流分型及水汽输送特征分析
	4.1. 暴雨环流分型 
	4.2. 暴雨水汽输送特征分析 

	5. 暴雨灾害区域分布特征
	6. 结论
	参考文献

