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Abstract

This paper discusses nearly 60a spatio-temporal variation characteristics of summer rainfall in
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Guizhou in details with local daily precipitation on basic meteorological data from 1961 to 2017
summer (June~August) through Kriging interpolation method, empirical orthogonal function, li-
near tendency estimation, wavelet analysis, Mann-Kendall test and other modern climatic statis-
tical diagnostic analysis methods. It’s concluded that: (1) In the past 60 years, the southwest of
Guizhou Province is the region with large summer precipitation value, while the northeast is the
opposite. The spatial distribution pattern of precipitation is southwest to northeast. (2) The first
EOF mode shows that the summer precipitation in Guizhou Province has the provincial consistency,
and the second mode shows the north-south anti-phase change. (3) The wavelet analysis demon-
strates the summer precipitation change in Guizhou has the first main periodic change in 28 years. (4)
The linear trend estimation and Mann-Kendall test indicate that the decreasing trend of summer pre-
cipitation has slowed down after 1989, and gradually began to increase. After 2002, the increasing
trend of summer precipitation has slowed down and gradually began to turn into decreasing.
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TN 1650 AN X35 F B3k A1 84 AN [E 5K 3k 2009~2018 45 Z5(6~8 H )iz H MK B RHE H 57 M1 44 B /K 52 3th
SO, FEOKERI BRI H SR E X 2 LR 1L R R P SRR ik P et b X . AR B2 %5 A dE i
WM 50a BRI 2 AT, I 50a KSR FESA, FWERLHE B MAY. 5kFER
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FEHII K 20 B R EARRRAR AR, H2E PR BKEE0 M 20 s, SREKEREXE
B AR TE SR (1 VU R R LK

A, EHREZ LR FEEE X M BRI AE AT T KEFFFL[S]-[12], EFFF MR EET
BRI B A AR TR A, SN SR IRBRIRIE, 8 W%, ZERGEm, BFKEZEFTEZE,
B[ 13]55 45 1957~2004 FHIFEN RS TH I 15 H SN S K EE N R, B¥EE~9 HEW,
2 AEEWEN 3/4. A X, tEER, MEFERmEKSEL AR 5555 iRk E
m%%ﬂ%ﬁﬁﬁmﬁmﬂm£kﬁﬁéé—ﬁﬁEAME*MKMWiﬁﬁﬁFWL@TEWE#O
FE/NA[ 15148 H B 2R B /K 25 (8] 40 A AR PR AL L LB 2T K 3 BRI R MK 2 (8] 43 A1 AR B AR AL
A — 8 W3 B BAAEAE, U%ﬁnazwﬂumo%?kmh&@*%i%t%Tmé #;, (Hl
RS SMNBKR AR, Gl R E, S ANRBAEG =/ TR AR 28@Eh
IR E R, WO T S X 2 R R PR KR AT 2 A B . B kR TAEMI R LE K. A
SCEETRIAMIBEFL, XT8N 1961~2017 FEEH FFEKI A B [ 5 A AT R0, BAE TS I E ==
BERK B B BT AR DL A0
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Figure 1. Contour map of 18 meteorological stations in Guizhou province
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Figure 2. Spatial distribution of summer average precipitation in Guiz-
hou province in recent 60 years

2. BINEIE 60a BEFHMEKEDE D
3.2. EEE/KE EOF SRz EES

B WA Bt 8 B2 B K R A 23 18] 0 A R A, R 60a SE/H A8 18 AN GOULIN it i i B 2= [ /K B 4
P AP B B e, BEAT EOF 70, 5 T 2 M (] 3), £ North B2 PEAS 50 Jm 1 RAUT 22 ok %
IBF]T 58.61%, 1X 2 MEASHIRHIE ) 8 7] URGF R 60a 51 /M 4 B 3= Bk K& P A as ) 7 A 2878

20°N} o 20'N} 04
28.5°N| 005 285N} .
28°N} —01 28N} 0.2
275N} ~0.15 27.5'N| 0.1
27°Nb =02 27°Nf 0
26.5°N} 025 6 5N} ‘g;
26N 035 2N -0.3
255°N} s 255Np oa
25°Nf ~0.45 25°Nt 05
245N 245N""104°E 105°E 106°E 107°E 108°E 109°E 110°E

104°E 105°E 106°E 107°E 108°E 109°E 110°E
(@) (©)

Figuer 3. Spatial distribution of the first two modes of EOF decomposition for summer precipitation anomaly in Guizhou
Province. (a): mode 1; (b): mode 2
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Figure 4. Time coefficients of the first two modes of EOF decomposition for precipitation in summer in Guizhou Province.
(a): mode 1; (b) : mode 2
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Figure 5. Interdecadal variation of spatial distribution of summer precipitation in Guizhou province
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Figure 6. Interdecadal variation of mean summer precipitation in Guizhou
province
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Figure 7. Variation trend of summer precipitation in Guizhou Province
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Figure 8. Summer rainfall anomaly map of Guizhou province
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Figure 9. Wavelet analysis of summer precipitation in Guizhou province in recent 60 years
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Figure 10. Wavelet variogram of summer rainfall in Guizhou province
in recent 60 years
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Figure 11. The first and second main cycle of summer precipitation evolution in Guizhou province
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Figure 12. Nonparametric M-K statistical test of summer precipitation in Guizhou province
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