Climate Change Research Letters “S{EZRLHT TR, 2021, 10(4), 352-364 Hans Y
Published Online July 2021 in Hans. http://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2021.104041

UT504F ZR b it X 4R v P 7k 55 4 B &2 SR AIE

HER, FHHE

B B LA R KRB, DU RS
Email: xujiaa020000725@163.com

ks H . 20216 H15H; A BER: 20214F7H12H: KA HM: 202147 H20H

R

AT BT AR Ak X AR I PR AR S 1 B SR RRE, A SCRI A R B R R BE W T SR H I SR BoR
HERASE, FEERRT 7 MR EAKEE, B HL&M&S . Mann-KendalliE L. Bt /»
MR R AR B B 5 T 197 1~202 04 FR b X AR 3 B /K S 1 B 2= BRI AT T b . &5
RRHA: 1) ASOERILHX FEKER N, TR LBEBEEE, SEZEHTEE; 2) 7MW
FeK¥ESH, UAESEHEHBCWDE1998FERRERE; 3) 7MEIRMFEKIEEE ZEEHRRBY FHIERE
0~94E[H], HFEL~2NFEAH, RS FEKIEE A BIE30~314FH; 4) A50FERILHXREE
WEpEAKE. BAKSERTHEILE, E2TREHEETZ TR, AFEETER, SEMwREKE4
SR TARBAER, BRTREMH5KTHEE.

KA

WomMEKIGE, B ARHE, RERR, MEST, RIEBEX

Spatiotemporal Evolution Characteristics
of Extreme Precipitation Events in
Northeastern China in Recent 50 Years

Jiaao Xu, Xiehui Li

College of Atmospheric Sciences, Chengdu University of Information Engineering, Chengdu Sichuan
Email: xujiaa020000725@163.com

Received: Jun. 15", 2021; accepted: Jul. 12, 2021; published: Jul. 20", 2021
Abstract

To further study the spatial and temporal evolution characteristics of extreme precipitation
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events in Northeastern China, this paper used daily precipitation data of ground climate down-
loaded from China Meteorological Data Network and mainly selected seven extreme precipitation
indices to analyze the extreme precipitation events in Northeastern China from 1971 to 2020. The
spatiotemporal evolution characteristics of extreme precipitation events in Northeastern China
were analyzed by using linear trend, Mann-Kendall test, sliding t test, wavelet analysis and inverse
distance weighted interpolation in the last 50 years. The results showed that: 1) The precipitation
in Northeastern China increased, the number of dry days decreased and the number of wet days
increased in the past 50 years, and the climate has gradually become wetter; 2) Among the seven
extreme precipitation indices, only the CWD of continuous wet days changed abruptly in 1998; 3)
The significant interannual oscillations of the seven extreme precipitation indices were between 0
and 9 years, and there were 1~2 main cycles. The main periods of most extreme precipitation in-
dices were 30~31 years; 4) In the last 50 years, the amount of heavy precipitation and total preci-
pitation in the southeast of Northeastern China was higher than that in the northwest, the number
of continuous drought days in the west was more than that in the east, and the climate in the west
was relatively dry, which leaded to extreme precipitation events in the east and south, and ex-
treme drought events in the west.
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Figure 1. Distribution of selected stations in Northeastern China
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Table 1. Definition of extreme precipitation index
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Figure 2. Linear trend of extreme precipitation index in Northeastern China from 1971 to 2020
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Table 2. Trend rate per 10a and significance of extreme precipitation index in Northeastern China during 1971~2020
= 2.1971~2020 FE R A X iR umPEK IS 10a RE R BEM

L Rx5day (mm) R10 (d) R95p (mm)  SDII (mm/d) CDD (d) CWD (d) PR(CnE)O T
10a fiifi % 0.1511 0.027 0.9056* 0.016* -0.1159 0.0015 0.9949
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Figure 3. M-K test of extreme precipitation index in Northeastern China from 1971 to 2020
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Figure 4. Sliding t test of extreme precipitation index in Northeastern China from 1971 to 2020
[ 4. 1971~2020 F &R ALt X iR ukPEK I A0SR t 1636
DOI: 10.12677/ccrl.2021.104041 360 S ARARALITE TR


https://doi.org/10.12677/ccrl.2021.104041

TREEE, R

G551 3 MIA] 4 X b AR B KA B ) M-KOREB AT 3 t R R RAR A M 45 R e 3 s, A
f CWD G — I RIL[F FAFE 4 1998 4F, HARTREIIEA H B RBF.

Table 3. Comparison between M-K test and sliding t test of extreme precipitation index in Northeastern China from 1971 to 2020
= 3.1971~2020 F AR Lt X tRumFEKIEHIEY M-K 103G FIIB S t 1 IGTTEE

=R M-K H 56 W Eh t K FRARAE
1984, 1988, 1990. 1991. 1993. 1994. 2009.

R95p 2010. 2018 1975, 1980. 1982, 1983, 1998 &

R10 1985. 1987. 1990. 2019 1975. 1982, 1998 ¥

CcDD 2000 1977. 1985. 1986. 1999 x

1972, 1974, 1979~1981. 1998. 2000. 2001.

cwb 2011, 2013. 2016. 2018. 2020 1982, 1990. 1998
PRCPTOT 2019 1975, 1982, 1983. 1998 ¥
Rx5day 1984, 1989~1991. 1994. 2019 1980. 1982. 1983. 1998 7
SDlI 1986. 2018 1980, 1982, 1988. 1993 ¥
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Figure 5. Wavelet analysis of extreme precipitation index of SDII in
Northeastern China from 1971 to 2020
B 5. 1971~2020 F R AcARunkbEK 5% SDI B9/NVEE

Table 4. Periodic results of wavelet analysis of extreme precipitation index in Northeastern China from 1971 to 2020

5% 4. 1971~2020 £ FR AL iRimPEok 6 BV 5 17 B HZS

ECE FEFR R G L/ LA
R95p 0-5 30~31
R10 0-5 25~26
CDD 0~9 34, 8~9
CcwD 0~6 3
PRCPTOT 0-5 30-31
Rx5day 0-5 30-31
SDII 0-5 30-31
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Figure 6. Spatial distribution of extreme precipitation index in Northeastern China from 1971
to 2020
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