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Abstract; Based on the daily precipitation data from 20 national meteorological stations in Yimeng Moun-
tain Area (from 1961 to 2020) , nine exireme precipitation indices were selected to analyze the spatiotem-
poral variations of extreme precipitation with the methods of 5-year sliding average, Mann — Kendall test,
cumulative anomaly, Morlet wavelet transform, Tyson polygon and Kriging interpolation. The results
showed that the Rxlday, RxSday and SD II showed a increasing trend, whereas the Rr25, PRCRTOT,
R95P, R99P, CDD and CWD showed a non-significant downward trend. The abrupt changes of PRCR-
TOT and Ri25 were similar, and their downward trend was obvious after 1980. The SD I had undergone
a significant abrupt change in 1998 , which presented an upward trend after the abrupt change. All the
extreme precipitation indices basically had the first main cycle of 20 a. In spatial distributions, except for
the CDD and SD II , the spatial distribution of the other 7 indices was similar, which showed a decreasing
pattern from southeast to northwest. The CDD decreased from east to west, and the SD I showed a trend
of higher in south and lower in north. The anomalous years often occurred during 1980 to 2000, and the
precipitation was typically abnormally high in 1964, 2003 and 2020. The research results can provide a
theoretical and statistical support for water resources planning, disaster prevention and reduction in Yi-

meng Mountain Area.

i HHA.2021-01-24; &[] H #7:2022- 06- 23

E£WH: X ARBSEIEWH (42007176) 5 IR A AR 4 B (ZR2020QD25)

YEE B HHEEE (1990 — ) , 3 A8 B HRA 18t RO, A A S0, 52 0 1) oA 3438 — 3t R KI5 e 54 K SC S K B
WIES B (1967 ), 5B INR A, T, B9 51, A5 A S0, 858 07 1 /K R 5 7k R



18 %SG IS S N o 4

2022 4E

Key words: extreme precipitation; extreme precipitation index ; spatiotemporal variation characteristics ;

Yimeng Mountain Area

1 sl

EABRAF R RIS Mo i 3 1 & A
AR RBORe g | 7o TR L K L T R A R i A A Y
R T A S i ELRAT T &5t & 00 & IRl
X N BRHE AR A9 A= i S W 77 2 4 3 i 1 ™ Y
it AR K O B s AR B R, B
HEIE Ny eEE

LA, [ AN 2227 35 X W it 3 7K <R T Jé
THIGE . Griffiths 25" 38 5 %oF 2 [ 42 b 3 b 3t R 7k
(AT B, I 20 TH20 B i A K 4 B3 AR 3 B0k 5
2 |- JH 5%, Abbasnia % BF5E & B HH SRS
P b DX A 2 BB S B T v e e, RS M X )
SR KA BTG, LA K IR ), A /K B R, AL
XA R g I, 2R — AT EE b B0 [ K SR R
T, 5% % ki R K 36 22, W s A K 28 1 55 ENSO (EL
Nino — Southern Oscillation) 5 FH Z VI XL HR. HiE
LU BIFSEHE H 1964 - 2016 4F 1Y )1 45 4 i 46 Kk 2 1
R TR AR, (E 3 LR 3 0, 745 18] b Pl AR g 1
Atz ek /b, Horb e [ 2 52 55 R K =R 4 A
FROGMME N, k%" LB H 7 =5
X AR /K B R 22 | 25 () 25 59 0 2 R TR b IX £
TACHHIX . FAREAE T A p Y SR agst)
IRFIIT 50 4F R 11 7R 45 B i [ /K AR [] £ 2 kA7
T3, IR ZR AR AR K H BRI B A7 7E 45 I
MAEARPRIR S , HL ARSI, B4R R 1] PG 3%
A HE 21 40 Dk RN R RN A K TR 7K H 4L
LSRR AN R B B (K F B 1961 - 2013 4F ) KA Bt
1991 - 2013 4F) & #} Ui B 7K 6 B 2s Ak #a 34O ], 4
i B AR R K AR b 5 35 1 3 T 22 5 M O i [ /K
RS T R KR B N N Y e, HA
W it R 7K 8 H5 2 () 25 57 B

TP  REE 45 R R B2, AN [R) X 3k 10 B ity
St H ISt K 2345 B S AS [ R 0k T 1) X3
FRUBE AR it R K 78 SR AR B o U5 1L IX b Ak
SR I R X, AR R A%, DAL Fe B R
I Bt it DX AR Ak A AR At 22, TR
SRR N T Ik ik, B E A S G &1
ALV T/ T 308 0 WNE Y112 ¥ Y e sl =R - AL P /S
T ENEEAT 2 B T XU 52 L1 DX R o A K S O FE F
I8, WOARBFIE 3L T YT 52 10 X 1961 — 2020 4 20 4~ [H
KHS GG B BB, S BT 9 M K 48

BRI S a W 3°F- 447k  Mann — Kendall 72 F1 521
BESF7L Morlet /NI AR ¥ 7L ZR R Z NI B i 4%
T A {3 X0 55 Ly DX AW i R 7K 1) B 25 AR AR RR AR A 7
TN R AR B F AR R = FHE
B Ml T AT 5 L DX AR i A K, A A 2 DX 3 %o
A AGAL A, R DRIK B B v R B ol K 4
PERRIE AR 2 15
2 RO
2.1 HREXHR

P XA F IR 1 h g 38 (116°347 ~ 119°
39'E, 34°26" ~36°23'N) , J& FAb 7 A 1L X, S
£53.26 x 10" km® ;9 K 27 A E(H X)) o HFFEX N
VR B IR 2 KA, B HL R AR K
Sk 700 ~900 mm , ZEEHEII 6 -9 F fy, V34X
WA 12 ~14 C, HHERAVGFREE 48+ O 5, b
PR, LAl Fe b A . ARAE B LARE iR A 7%
WEIE AR 2, A A TIAS ORI AE . UT SR LU X M
TE R A I B G20 A LI 1

117°E 118°E 119°E

COMRRUS?
0 30 60km
—

34°30'N  35°00'N  35°30'N 36°00'N

Bl FRURMESERSKUESH

2.2 HEKIE

ARWFFERT LR 20 A KA G0 1961 - 2020
R H KB XRIE T E R AL B L= 6
(http://data. cma. en) , ul S A Y240, B s B AR
b, HRRUMEARFELILE 1,
2.3 WHRFAE

(1) W smBee K A8 B I, 3 3 H Rk
ST 25 ~50 mm FIKTF 50 mm (K F 1 E X
SRR AT o AH 1 T AN R D AR R K B 28 5
KO ABETE G G —bRUEFA T a7 B S PRI, A
W T K 18 SURTES % TR 4



5 M IFREF , %5 : 1961 — 2020 A SLLIX Bk o 2 AS AL FAIE 19

SR PR KA B S L, RV E A OA AT RO R T 9 MR R KA BOR T 40T, 45
TESCH . [RINE T OF S XCBUIR , 25 BN AMICSC Miem Pk 8O e LR 2,

R1 EERH20NERSKREERER

Hh A Rif b et RFAIE B/ mm
SR
Z5/(°) G/ () H{H YNl e/ ME bR
Il 7 118.40 35.05 865.58 1363. 60 529.50 181.29
MK 117.28 35.65 727.68 1106. 80 410.20 162.32
I 118.17 36. 18 716.36 1616.70 394.50 202. 64
221 117.93 35.72 789.32 1282. 00 410.20 214.42
Ras) 117.63 35.52 759.68 1236. 40 392.40 189.20
WE 117.97 35.27 831.11 1246. 90 407.00 185.93
UK 118.65 35.77 756.22 1141.90 377.70 192.48
UTEE 118.43 35.53 796.31 1460. 20 452.80 223.79
B 118.82 35.17 844. 64 1353. 40 481.00 197.87
fl 117.13 34.80 774.38 1392. 90 464.50 180.55
P 117.28 34.78 782.89 1392. 50 470.60 189.28
(5374 117.57 34.75 834.46 1292. 20 471.80 173.56
T 117.58 34.87 847.32 1326. 00 508. 20 185. 64
BILE 117.73 34.57 808.91 1377.30 417.50 208.58
JH 117.20 35.10 731.37 1245. 80 367.00 195.52
il 116.97 35.60 708.70 1310.05 415.60 181.44
4R35 116.98 35.42 722.00 1263. 80 268. 50 197.05
B 118.08 35.57 791.41 1354. 30 446. 60 213.76
% 119.20 35.75 786.26 1257.30 466. 30 196. 81
H 119.53 35.43 829.48 1426. 20 504. 50 233.74
F2 WiKBEKIEHBRKEENX
iy &3 FREA PR ] E LA
s K H % Ri25 H B7Kk £ =25 mm iy H %L d
AR REK PRCRTOT AE PN H K =0. 1 mm FREK 2 Al mm
1 d fe KRR Rx1day RN B H KK i mm
— 5 d foRREK Rx5day AR ESE S H KK mm
SR i RO5P AP H K B R T 95 % B R /K Bk 2 A mm
e i AR 7K R99P AEIN H K T 99% B {E K 2 F mm
— ST H AL CDD AEP FI K RERRSE <1 mm FBOR R d
HELEIRAN H % CWD AP H KL =1 mm H O Bk (E d
iR B R AL R o i SDh Il AR K IS H K =1 mm () HECZ 1L mm/d

(2) i 2 AR RFAE 23 B o AR PSSR b, 0 W SR i PR 18 X A 01 A2 4k, il ik MATLAB A1
AWFTERHTS a WA A Wm R KIE R Excel 2355 /NI R B/ BB S8, e )
(AEBRAE AL ; F1 F Mann — Kendall 357 FIRBUE ) Surferd PR /N S5 (8 28 HEAT 43, I3
Wk P B RO AR TGS AR /N 2 PR e S R 0 S ok U 4% A S e K A
BEK IR UL A 2 I B3 3T Morlet /NS EE  BURIIRO A fa A 0



20 2SN G IEST S N o

2022 4E

ZEf AR Ak b, BRI R AR i A s ]
R ORI T, BRZ O EEEA
AT XIE B N F-HRERT E , 25 [RHf(EE A
5 SR B A 248 {H 325 (inverse distance weight,
IDW) |t #4025 R A0 | e L 4 6 (Kriging )
S AR S A ] v B A (B VA R R A 7 s ) AR
FRHRAE B9 53 H7 o

(3) R B S AR E o W44 K B iR
BRUARHEZ: , 5% UE =1 B - 1, B % W &
HURAG A IX U =2 i< -2, B BOR) 528 fi 5
UK. g G iom b KRR BRI, e i X
M S P K S AR

3 iS5 0hr

3.1 RumPEKISETRT B L 4FAE

AIF 5 DX 25 A0 g Baf 7K i 5 Bl s 1] ) 72 A e 4 141
2 M3 Frn. W 2 ISR 3 AlAL BR T R KGR B
(P <0.05)5dmKRMEAKE(P <0.05)F11 d i
KK E( P >0.05) 5 ETHEHAIN, K H 5L A
REE I o | o R I i | B R A K e | 2 T R H RO
SR H A 2 RS H TR REARA R,

H AT [ KRR | A K IR S R K R e 0. 05 UK
SR BB TERG G KR BB GES: T B O S
] HHCK i 0. 05 AT 1Y B AR, S a ¥
VKT, K H E AR K &R B K AR b
FAAL, H7E 20 HHee 70 AR 21 280 B A
BT, ENZERTR] R 1 B TR Ak, FeWA4ERE
VST N R R A ) &8 TP W - N -
KA S d R K KR R A K A 20 42 70 4F
R A, 90 AR5 AL TR, 30 47 S B 1
FHEa# R K B2 T 20 42 60 - 70 4E4R )
S NS LIS E, 80 AR I S AR L o %
S 5L RIOR 3% 228 B OBOTE BT 5% s B P AR 4R
Fa ST 5 H BSR4 ~46 d/a, E SR
HBCEALRIFTE 4 ~5 d/a; oK iR B S i) I
P AFEARLEFFLE 9 ~ 10 mm/d,

25 bW, BIFT DX AT B K e AR S A K 2
NI 2/ g (] 2010 4R 205, AFR H 8 3R R K
S R o A K A 1 K ) R B Bt 2 o K i 1) 38
K SR A ) 2 AE R B AR R 3 A, B Bk
TEASBE RN BRI, Ja) i 1 X 58 X 3 KA 3 £
AJRE BT YT X AR K 3 22 5

B2 1961 -2020 Fif R ILX ERimFEKIEHFRTLES






