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Abstract: In order to more scientifically identify the characteristics and evolution rules of urban rainstorm under changing
environment, and enhance the prevention and decision-making ability of urban response against flood disasters, daily precipitation
data of Kunming National Reference Meteorological Station in 72 years ( 1951—2022) were used to study the evolution
characteristics of rainstorm duration in Kunming during recent 70 years. Mann-Kendall test was used to analyze the variation trend
and significance degree of precipitation, rainstorm amount, rainstorm days, rainstorm intensity in Kunming. At the same time, a
variety of mathematical statistics method were used to verify the research conclusion. The result showed that in the past 70 years,
the precipitation in Kunming had slightly decreased, the rainstorm volume had increased, the rainstorm days had increased, and
the rainstorm intensity had increased. Light, moderate and heavy rain decreased, while rainstorm gradually increased. It was
predicted that rainstorm would continue to increase and strengthen with the growth rate of 8. 28 mm per decade in the future.

Keywords: climatic characteristics of rainstorm; characteristic variable of rainstorm; change trend; precipitation contribution

YrFs HH: 2023-11-23

E€WMB. PEEHFERBOARA AR LW EE AT H (DJ-HXGG-2021-04, DJ-HXGG-2021-05); = M & B £ 7 3 & o & i1 %1
(202203AA080010) ; {LPY4 H AR HEE 50 H (20232BAB214089)

PEEE A SR/NR(1990—), B, TR, Wi, BFFEI7 1 i gl | K SO, E-mail: 625789603@ qq. com

BEEE: RATC1989—), B, P, M+, FENFAMRE T MK SOKFEENS, E-mail: sfwl7@ nit. edu. cn

Water Resources and Hydropower Engineering Vol.56 No.S1 167



SONE, F//BHIET0 a BRSIRFHELZUER DT

0 51 &

TERBRAMEE 22 AR, kK i
Wik Zk, BWBKEHERLE TRIZUER, HHEZ
Urdt sy E R R, FREM ALHERE B sk, fA
SO 5 R ) R S AR AR TR N A 4 5 3l T AR
R TEFAH EAEAL, S T M XA P=I0 A,
JE T 3T B L KRR IE AR AL, At O n) 8 H
PV, LTSN, TRAWRSTIRT B IR, TUH
T T B 2 YR e R R B B R B RE SL

SE BN AR R WA IE S M oE 58 £, Bilan,
FH N R Copulas PRELT 40 M 1 0T 37 1l 2
TR G I RE (R B 23 AR AR ARAE . AR R 5 PO P 7K 4
fE . REFEHSE S T-InP KIS . RS 85T
M T BT K R R, kAR AR
WK SUF SRS R Rk, i T
YT IA] I B AR U 0 AR AR RRAE R R, E AR
LV TRV T 60 a ST H 48R0 58 B 1 I 23
AR, F6 BRI S AR R R Al
XoF 4% UL Sl T RRAE B 40T, IR T X8 Ik 2 o o 4
AR, AT TR R TAESAE T —E 1
BheEARHE . HAT, 2% 506 3k i 5 w40 B A 58 AR X A
T A A2 A AR A AN I 3l ) LR S )
FEMK SCR G S N 2K B, Fr b2 4k
IREE T IR T 2 RN A9 A SRR A B v A A R A
EE[S—IO] .

AR R A T R e S Gl (DL R AR N R
B35 ) 1951—2022 4E3E 72 a BYZ HFEKTERE, Jrbris
FLIREE N 3 T 2 I AR L A S S HRHE 487 L I X
KR X I WA AR R, DU SR AR T i
it S0 30 1T R T A A Rk SR IR LR T A L B
TR MPKIESE | PR A R i S R — e =
2, e P 3 DXy X R it 2 R DR ) T 7 B RO i
o
1 BdEH%

1.1 #HEFEEN

KIRGFRHE T ER L B oty B
U 1951—2022 4R35 72 a 1935 H KGR, il a5 5k
JPEseE, RO RTT A, BRI MERG IR, Rk
ST FERT 1 H 20 00 224K 20 00 Z (8] (1) REE
KEY H KR, Y HBEKEALT 0.1 mm Bt
NUAWH, B HATENH, HAT, #5024 H
Bk /DR 208 TR, k1T,

168

R1 BKERRE

[ 7K S M HREKE P/mm - d7!
N 0<P<10
o 10<P<25
* 25<P<50
# W 50<P<100
KEEM 100< P<250
FERIET P=250

1.2 MIRFE

(1) ZWAHEAR R, EICGEWE, B0 HE, #
WIS 3 AMRRAEAE R AT R AR LR, gk 2
B, 3T R W 0 & HREK, 43T H 1951—
2022 FFBAE AR B | R ET H AR TR B

R2 FEWHIEE

TR AR TE X Hf
F TR 24 h BFEFEKEAET 50 mm FIFER mm
ZEHEL 24 h FZRREKEAMRT 50 mm AYREL d
TSR F T AR R H OB LA mm - d’

(2) BRI SUMEAFAE AR 1) i % B4y
BT oI B R AR SRR RO AE AL

(3) B#m A2 %, FIH Mann-Kendall 32 %46
¥ (VUM RIFR N M-K K2 ) | PRk i S kS
TriE o MR AR R AL B A AR A 35 B L B 3 1 R
AIPRIGE  WER ATk o U i R il AL
TR GASERHE 5 I Morlet /1N A8 Jo 14
IR T 15 0T 5T e T R AL AR AR A B i A B0 1
fiE'™ . MoK ARt G H B Ik, EAWE
AR A R, HAN S/ i S W G R A
TP E, 7K L

2 RS0

2.1 BWREEHE

(D) AEPR AFERAR R, 4B B WD il 22 W RRAE AR
PR R, BRI i, Bt B
HC, T R S N[ I B 2 vt ks 4, i 1 fr
;20 20 50 AERES, BRI, B IREEIR R
ks, sk 3 pral, WFSR A REIE T AL IR T
ARTEET . AKIEIR AR e S A S SO i R K
AN

(2) MM HT o DR RRTRRAIE A2 £ B AR DG PR 25
K&, MoKESRWE, 0 H 8RR AOCHER LS
BN 52N H A PEIREF, Pearson #H¢ R%L
ik 0.97, WK 2 i,
2.2 EWMTHEHE

(1) AR S, BRI, M-K K50 5 i R

KFKEBER(PHRZ) $£56%5 2025 FES1H



1500

— B VR AR
--E%ﬁ%@%*%&&ﬁk
1200 F
g
£
i < | .
.12\,
£ 900t
600 |

1950 1960 1970 1980 1990 ~ 2000 2010 2020

E o
(a) Bk
r — R R H
o EWINE AR R A
6—
5_
o
4
jung
=
B 3
. L .

0 1 1 1 1
1950 1960 1970 1980 1990 2000 2010 2020
H#

(c) #WH%

HOINE, F// BRI T0 a RRSREHERTHEH T

1 BkE, EWE. EWEH. EWEETL

x3 ARFRBRHFIEEHE

Eh FWE/mm | BREEH/D | BERE/mm - d7!
1951—1960 132.5 1.9 69.7
1961—1970 112.8 1.7 66. 4
1971—1980 164.9 2.6 63. 4
1981—1990 128.7 1.8 71.5
1991—2000 196.2 2.9 67.7
2001—2010 113.2 1.6 70.8
2011—2020 188.6 2.6 72.5

ZAET 148.1 2.2 67.3

Ay Bk B HBOR B, B
W BRETSREEAN RN, A 3 s MR
THEFIWT B AR R e S, R asie S
M-K PRIF—2L, 4 g, RIAGE A A
AA [ B 1l 2 R AR A

OIAT R AR AR AR AL A RASRAIE, AR B
AR B TE 20 HiE4D 80 4FAY, At 4l 4] & A %

KFKEBER(PHRZ) $£56%5 2025 FES1H

400 — B E AR
—-E%ﬁ@@%ﬁﬁ%ﬁaw
300
£
E
0% 200
= 1]
& -1
100
O L | 1 L 1 L 1
1950 1960 1970 1980 1990 2000 2010 2020
£
(b) S
150 — RYINBERNTRE
- FR T R T R e M A
120
T of
E
2
I AV AL
Z 60 | [\ I ﬂ
B
30
0 L 1 M 1 N 1 N 1 X 1 M 1 N 1
1950 1960 1970 1980 1990 2000 2010 2020
g
(d) FET
Wk R BT H 8 BT
Werk i
BT
B A%
T

B2 p/KkE, ENE. EWHE., FWEE Pearson
HEREH

A, BWHE., ZAW HE ZWEEEE 2014 4FFT 5 &
iﬁ* me 5 fral,

169



