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Abstract

Based on the daily precipitation data of Chengdu Wenjiang station from 1960 to 2019, the extreme
precipitation, the number of days of extreme precipitation and the intensity of extreme precipita-
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tion are calculated by percentile method. The extreme precipitation events in Chengdu are studied
by using linear trend estimation and cumulative anomaly. The results show that: 1) The extreme
precipitation and extreme precipitation days show a fluctuating downward trend, but the down-
ward trend is not significant. On the interannual scale, the variation trend of extreme precipita-
tion was abrupt in 1982 and 2012, and the variation trend of extreme precipitation days was ab-
rupt in 1973 and 1997. On the decade scale, the highest value of both appeared in 60 s and the
lowest value appeared in 00 s. 2) In recent 60 years, the intensity of extreme precipitation showed
a fluctuating change, without a linear trend. The annual extreme precipitation intensity fluctuates
slightly above and below the multi-year average, but the annual extreme precipitation intensity
changes little.
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1. 518

1960 LAk, A ARRRHER R IR Byt s g o 3G Ky SReils 1 A7 L 2 0 TSR i BT A I AH G fi
A TR R ER AR AR A A, ARG S WMO) I & [ 30 52 50 2 (UNEP) T
1988 o7 T Bk A [E BUR A S A% 481k % 17128 51 2> (Intergovernmental Panel on Climate Change, IPCC), -7£
1990 R AN T CB— vl ) [1]. B AURASAHI R, HS RIS, thas, &utiem, DLR%E
fif SR AR B AT e AT SR AR A T 4% B BUR AN 24 S BRATE SO M LA B 0 0L

RS IPCC 58 Tuk vP Al 5 45 3, BIRARAZE A AR, H AAARIAE 2 BRR BT P
BT B R iR A R UG ST W [2] . AR DA AR ARz 4, At
TN N RARAE 7 T =28 7 S s, G0 7 Aah AE . AR ARAKE DRI A I R, TROR &R
N B K 22 Ay SR R R B [3] . FE AR BRARIR A (1) Jg B T, OGS A i R AR AT B M X 5kl A R [ O
AR R e 25 RN B AR 3 SO T N w7 e T T A 22 4 [4] REBUKEFERE 2 4[5]. HE
K T () P e i SR UL [6], 5 N IRIAE = AR 2 A B EAEG, BEWNIMR R TAEE A3 G
1) L i

DU 2R R DG ) 1) 22 e R ] 6] L Jeg w7 B SR I S (X, MR M P I SRR, AR R
X Z 82, BRAD[7]. B NINE 3T, AT DN EES, H#-FH, ¥ FE. Rl
Rik, BEA “RIFZE” B34, W2 E K E S HHE AR 7 SRR ORI 256 S Ax 8]
T VL IO AL s, T Lk (18O IS (1) A SC I 7 40T 45 18 7] AU AR AR A R EE R AL . Wiz i
(I3 60 4F B /K EAR FIWE T 00T, Be88 1 Ad b DX AR AR o P A AR AR AE , DR N R P2 AR 36 I I8 AT A
HRUT ARSI

Pk, ARSI A o AL IR A AR K A A, 8 o Btk T AR AT R i B K R AR
A MRIR, [FIR HAEC RE AR E AR R R, Bl RINEE P TR ES R B
DA YT 3 A R ARSRAR T BT Hh DX R i B 7K B AR AL ARFAIE

DOI: 10.12677/ccrl.2021.106080 700 AAEAR I I i


https://doi.org/10.12677/ccrl.2021.106080
http://creativecommons.org/licenses/by/4.0/

KET %

2. AMERE
2.1. FRHER

A SCEE Y )1 AR T 60 a PR AR i R K AR AL R AR BEAT 40 AT, BT A B E0E DA R S T IR L
1960~2019 “E 1% H K Bkt S G 8 KIE T B S 55085 ™ o

22. H5AE

ISR A LR [9] [1OTHEAT A S e A BB OB 52, AR B8 52 i O MM o B 7K R G v 4 B 5 4R 4K
Ao P KRR Wi A K 0 W B R B 5 PR PR e A THE [ 110 B AN IR ZER IR AR A a3 L 3
EEPEBEAT 00T T AR I VAL 4 PR AR A AT R A 70 M

3. ARGR
3.1. WumpEk =R ZEEFE

3.1.1. impask B FRTLAFE

I A LRV, S T R Lk B i B K AR IR BRAE S 27.1 mme AR AR S )RR A A R RE
24 h WEEMR KT T 25 mm B T 50 mm R SILGMEOCN . HICRE, TEEDRNDAN.
R T T B2 /N () B ML DX SR U, 24 h PN 9 RIS A 21 K 9 3 B AR B A 58 S R AE T B B K R S AR

N ER 2 AT A T VA5 R LR (] 1)K, 1960~2019 4F [ B ity B /K B4 B AR A 52 BBt 4 173
BN R SR, AR AR R B r (H89-0.181, RiEIT « = 0.05 [ FE RS, 3PN K R 2R
PEAR IR 55 , BV RS b X A4 AR o 6 7K B 93D ()4 B AR A0 AN (2.3 0T 60 a A1 340 Wi iy B 7K B 425.6 mm,
e KME HILPE 1961 4K 886 mm,  f/IME H BLAE 1965 42y 105.9 mm.
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Figure 1. 1960~2019 interannual variation trend of annual extreme precipitation in Wenjiang
1. 1960~2019 FFimiTuh FtRimPEk B HHaE

MR SRR A il th 22 () 2)2k 5, 1982 41 SRARFE P th 4k S 93h bAb#ass, JE1E 1982 48 H|
ONAE 1208.7 mm, FOAEKRMESS; M 1982~2012 = RFNEE T2k Rk sl TR, BEPEIRGERCDN,
1E 2012 41k 2 5 /ME-502.4 mm; 1E 2012~2016 “F ], SRANFEPAEPE) L%, H1E 2016 4 F AT i
/ME . BIRT RAKIE H i 1982 4F A1 2012 47 Al v F 7K B AR A A 35 ) S AR I []) 5. 1982 4 i 47 W i B 7K B
YA 478.5 mm, 1982~2012 4F v 4 7K B~ 241E 2 371.9 mm, 2012 4F f5 5 Wi P K & 35 {8 )y 497.4

mme.
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Figure 2. 1960~2019 Accumulated anomaly of annual extreme precipitation in Wenjiang
2.1960~2019 IR IT i F iR impE K 2 REEF

3.1.2. RunKbEKERNERITIIFIE
MR i W s [ 7K B R AR AR AR IE R (2 1), AT AR HE 80 s A1 00 s 43 A7 7E — A Wl B 7K A8 A PR AEL
X, EPUE T A SC R P K A b AR A ) SRR o M 45 SR IR AR I . ARSI M B /K B 7E 60 s 1A 3]
K 5319 mm, JJEEEECN, T 10 a XIFIRIEZ .
Table 1. 1960~2019 decadal variation trend of extreme precipitation in Wenjiang
5z 1.1960~2019 FiRITubthunpEk EFERTILiEH
FEAR 60s 70s 80s 90s 00s 10s
W 3t B 7K B:/mm 531.9 438.2 384.9 404.1 337.1 4575

3.2. impEsk BE BT HFAE

3.2.1. RimpEsk B E PRI LIFE

A SCRR A ] o 2H A 25 o v (10 B8 i e 7K e ok 77 245 R A o B /K SR IR, B SE 95 AN 0 b e e
SO K F AR R A AT, — ORI R B K A R M 19 HBAA . e X
1960~2019 4 ()45 B /K H R 7.9 d, 60 a P9 JCAFE AR B /K HERAE 19 H DLE o 16 B B AR 3 DX (1 4 ity
Bk HE D, 52 3 BT AR K S 300 fa I 49 5 1 H 3 b

MR Al TR IR E B LR (A 3)kAE, 1960~2019 4 frARm b4 /K H AU i) 4 BRAs A4 1R AR i
Rk B A BRAR S AE L, 38 R IBE T B I A OGS, 7E 60 a MBS TE) 741 E2iKsh FRE. (A
HAS LM ERIOE 280 r {5 8-0.179, KlId o = 0.05 (1) TEAG LG, RO IR P /K H AL T BRI HA T .
it 60 a FE A B K H B0h 7.9 d, Bk A8 BILTE 1965 4R A1 1983 454 14 d, e/ ME HIBIAE 1964 454 2 d.

HR I BN Al iR i 2R (<] )R, 1990 4E i SRANEE 7 M 28 293 b TH& s, JRTE 1990 A 3 i
K1H 23.7 d; M 1990~2012 4 FA -1 42 23k 5 T e s, PE-PE IRk, 78 2012 2k 2 i /ME-5.1
d: 7E 2012~2019 FAMN], BANEON T2, BIRTLAAIE HIKr 1990 A1 2012 4= A b /K H HB Ak )
AR 8] £, 1990 4F 2 AT AR v K H ZCF41EA 8.6 d, 1991~2012 4 # i 1% /K H #CF341E A 3.6 d, 2012
T AR K H O 8.6 do

3.2.2. HimbErk B BRI WHFE
R A 3 Pk 7K H R R AR AL R (52 2), T LAFE HH 60 s 74E — Ml B /K H 2 i mifi 7y 9.4 d,
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Figure 3. 1960~2019 interannual variation trend of days of extreme precipitation in Wenjiang
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Figure 4. 1960~2019 accumulated anomaly of days of extreme precipitation in Wenjiang
[ 4.1960~2019 iR T uh AR umPEsK B 8 RIRIEF

Table 2. 1960~2019 decadal variation trend of days of extreme precipitation in Wenjiang
7 2.1960~2019 FiRTuhtRumpEk B FER TS

FR 60s 70s 80s 90s 00s 10s
Moo 7k H u/d 9.4 8.3 7.8 7.1 6.3 8.2

3.3. Rimpk 38 B BT AL AE

3.3.1. tRumbEIKIEE HIERRELAFE

A iy e 7K i FEE AR iy A 7K B A Al ey B /K B B2 LU AR S 3R T R B AR A 6 2 A v 2R
SR T REREE o FOAR i B 7K it DA B W [ 7K L BS0R ) A2 oty A8 A AF 7 v 28 PR AR o B /K HE 2

N BB AT A 1 79245 tH I et LR (1] 5) K, B4R x HidEACSPAT, R T 1960~2019 4 1k
Ui Baf 7 B EE 1) 16 S 2 PR sl b, BRI X WK o B 7K B BEAE 60 a IR (R FP 41) | 52 B R sh A8 Ak . i
60 a 4TS5 W i A 7K B B2 O 54.0 mm/d, B e B EAE 1997 4F04 87.2 mm/d, s I H BLFE 2011 40 36.1
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Figure 5. 1960~2019 interannual variation trend of annual extreme precipitation intensity in
Wenjiang

5. 1960~2019 iR T sh R imPEKBE TSR

R4 RREE T AT il (0 dh 2ok A (1K 6), 7F 1973 S0 RANEE Pl ik B K ME, 1E 1997 4 BB
M IA B e ME,  #hEH Ak RISy, TP A 1973 4EA1 1997 4245 th I 1 #oits P 7K o g
FR AR 1973 4 Fif A B B 7K o P52~ 3948 9 57.0 mmi/d, 1974~1997 4EM 3 4% 7K H B 218 9 49.9 mm/d,
1997 42 Jg - A P4 K e P P ¥ 56.2 mm/d s
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Figure 6. 1960~2019 accumulated anomaly of annual extreme precipitation intensity in \Wenjiang
6. 1960~2019 iR T uh F iR impE K SR B RFE T

3.3.2. MRimpIk IR R A AL AFE

AR B o 3 7K i R AR AR AR IE R (32 ), WT LA H 80s A7 7E M i ek 7K 5 B2 S fIRAEL A 49.4 mm/d;
90 s A7-7F Wi P4 7K 8 55 Fe R ABL M 56.9 mm/d,  F= B[R 0y 1997 4F B B /K 58 5 0 87.2 mm/d, 3% K o
FEARIRE /K BRBE 2 4 P38 54.2 mm/d,  [5] & AN AR AR o P K iR B B AAR T, A8 4k 10N, FIHT SCAEBR
A H 4y A [ o
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Table 3. 1960~2019 decadal variation trend of extreme precipitation intensity in Wenjiang
= 3.1960~2019 IR IT U R um MK IR FA TGS

FAR 60s 70s 80s 90's 00s 10s

i [ 7K 558 Imm/d 56.6 52.8 49.4 56.9 53.5 55.8

4, g5ig

ASCHIF 1960~2019 SRR IT G 12 H K B4, L X ToklME VP B G, i [k
THEA T AR B K S B . AR B Al e K T s R A 7 o PR =R AN [ W i B K i 27
I, FEEEFR SHAPR A R E3EAT 704, 58T

1) WeomPRK BRI R 51 B LB T s, (AT EFaSALEE. 1982 15 2012 F M
B K EAR R 3 I SRAR I 8] ko 60 s B T Wi B /K B A die i B, BRI fEL R BIUAE 00 s

2) M B K H BB 18] 7 51 LRI 2 3h T Rss, BN AR . PombdK HE R
I ) st [ AR e B K B A OREF— 2, Hofe (B A e IRAE R FE L BILAE 60 s A1 00 s

3) M P K IR EE S B sl AR AL, (BTG M F o A AN S A /K DR R AL AE 22 AT KB 26 bR /B A),
A S A AR B AR AN K

&E 3k
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