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Summer precipitation anomaly in Guizhou and its

relationship with SST anomaly
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Abstract Based on the monthly summer precipitation data of 0.5°x0.5° in Guizhou from 1961 to 2018
and the monthly global sea surface temperature ( SST) data, this paper analyzes the spatial and temporal
distribution characteristics of summer precipitation in Guizhou and their relationship with the previous
SST, and synthetically analyzes the influence of SST anomaly on atmospheric circulation anomaly and
thus on precipitation. The results are as follows. (1) There is no significant trend change in summer
precipitation and monthly summer precipitation in Guizhou, the precipitation gradually increases from the
middle of the northeastern part to the southwestern part, and the summer precipitation anomalies in
Guizhou mainly have three modes: uniform regional type, north-south opposite type and east-west
opposite type. (2) The summer precipitation anomalies in Guizhou are closely related to the SST
anomalies in the North Equatorial Current zone, the California Current zone and the mid latitude of the
North Pacific Ocean. (3) The significant period of the North Equatorial Current zone and the California
Current zone ( the mid latitude of the North Pacific Ocean) is from June to November ( from June to July)
of the previous year, in which July has the most significant influence, and the range of influence is

mainly in the eastern ( northeastern) part and southern ( southeastern) part of Guizhou. (4) The
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relationship between SST in key sea areas and the years of less precipitation in Guizhou is not as close as

that between SST in key sea areas and the years of more precipitation.

Keywords empirical orthogonal function (EOF) analysis; correlation analysis; synthetic analysis; sea

surface temperature (SST)

51

il

A A B PR 2 H iR AR U ST Y
PG BN T R 2 S R A, R K
JUH, HAg O RA , K S R 28 T B S ARl
AR AR R KRB o % T 5 M 2R K BT A
STHAFIESEAT T 007, B e 2 5 e, BN 4R
SFYRE K Eh 2R A R S 1 PG bV 2 W i e, HL T
57 affk D B ARG . BRERSES H5
SR SR K B R Y 25 6] Sy AT AFTE 22 57, B iR 2 T
JEHR, AR F 2 T UHR , HAR R i (R # AR 2 3 7
s, FLAEHRSE XS 40 a F IR K o it
23 A LA S S AR AR AR AT 23 A, A5 S B
FEIUBIRE KA B 1 AR S RAALE .

LR U e VP2 R U BAE L
IR R (sea surface temperature, SST; LT /] FR
R ) AR AR TR A Al i
T XTI ZOK R A Cao 2512 4
IR e P A 2 T 5 2 M B 0 e TG 522
0 P FE G e [X 4 B R K S . Waang 25077 4
TR P G- T Ul 0T 74 it X RK = /K A B 28 4k
AREHIFEI . TR YR B S B K 53 1Y
FEIR AR GEA e 1 BV A 2R AL P PV
R e T (LA fRTAR ™ DU R ™) s R G Xy
PN FRGEAT I Had sz BRI, RSP R IR A 1
ARSI o 4 R 2515 Ay i) 303 B0 J3E P 1A 1 B - (SST
anomaly ,SSTA) J341i37 5 5t )M 52 =K ARG, PHE]
JEVER DRI SSTA 553N ZEfK K R B %
Yl TR RIS BN B 2
BRI G R 1 AT IA P U 5 X6 5 M B 2= R K g AT
RERCIRLA . 2= aies 7 Y ONBRLS 3 R 2 5
SN FR A A SR . P 098 T TR
Jeiti—m )75l (El Nifio-Southern Oscillation, ENSO) J£
AR SR o ] Y g b X B K AT 50

DMERISE 22 DL — R i St A e droxt K S+
WHEAT AT, WSO TR BB, 5 R — AR
H B[R AR 2= 2R R 7 5 5N 2R K A AH DG

FB N LU 5 WFAR ) SSTA 25 ) 73 A 22 5%, 4%

SR (4 S BRI X, BVUE SR BRI [X R 26 52, I SC Bt
DX R IRLXT 53 M 37K 2 I ) S P B B 2 T
[, SHR H R S SR R B 194 1 1 5 B DX SR A7 ¥ il
SRR A T, LA TR ST B 2R K A I 25 43
A B R K S TSI, A5 B S 5 AN R St M
R A

1 ARG E

1.1 &F#

PR A : (1) Bk & BERDE IR T 1961—
2018 4 r [ i T A K T (B FUPORME IR T
[ G GRAE B T O Al 4 T 5 7 8 4 1) v 6]
1] 2 472 A B Ul K GO, F HT ANUSPLIN (1)
WEAREAR1% (thin plate spline, TPS) JE17 23 (], 4
Jif, 1961—2018 4F7KF-J3HE M 0.5°%0.5° ) Hh [ [ 7k
JMERg TR (2) R FRHEIRE E G R ia ek
FULERAIE Y 1960—2018 4F 4 BRki% H M TTRL, 25 [A]
PRy 10 x 10, (3) 2 H [ K 5 Bk o
(National Centers for Environmental Prediction, NCEP)
SEHERYFE AT H R0 e B2 37 K7 AR E
B A ]3Py 2.5°%2.59,

1.2 Fi&

SCHT SR B 25 58 a K R 26 1E A4S B
%% (empirical orthogonal function, EOF) 434, LLTAIR
DM ZE R K I 25 o A ML 8 BN B R K
EOF 5 — RS I ) 22805 B 2= (A —4F 6—8 J) .
R (R—4F 9—11 J) & Z=(Hi—4F 12 J—44
2 1) BEZFECYHF 3—5 1) 2Bk R AEE, 30
S 5 N S5 2R 7K G S TR IR DG B I B, f G Bt v
DX I A IR 7 ) S 2R K A R AR ER Y
HEET A AT AR SN 5 =K S 1) A
2 EMNEFBRKNEARAFLEMFENST
T THFE

2.1 [FE/KEEISY MR
PN Z B K 2 AR MR 558 mm,



$3

BRI SN R TR S SO S IR I R 135

T 6.7.8 HFEKE 50 216 186,156 mm,6 A
Tk B K, 38 39%,8 H strkdr /N, hy 28%,7 H 5
MK ER 33%, B 1 254 H T 1961—
2018 4F 5 M K A= K kB % H R K R PR
b, g5 G &S M2 ] LUE Y, 520 = Z= oK
B BE I (8] JG PR S AR A e, 11 a 3 3 it 4R R
1991—2002 4F[% /K 5 22 , 2003—2013 4E [ K &=

250
200l —— BKEIET —— 11 a WEhTH o RS
150}

= \

= 50}

= ¥

MJMN' WV SW

% -100f

¥ _150
200}

-250}
-300 . . . . . . . . . . .
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Ay
(a) H7
200 — — ——
150 —— KR —— 11 a B e Sy Sk

E

il

Eﬁ 0 A (nY n I—\ A B Av .A

< _spl V L\\

&

-100}
-150 S S
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
=i
(e¢)7H
&1

/b 6 7, B oK & B Fifl i a) 28 10 2 55 B THE
O H  1981—1991 4F [ /K & b, 1992—2005
ERKEMZ . T H , FEoK & BBl ] B AR
feaFh, H 1987—2005 “EfEK % . 8 H K&
7K B Y- Bl B ] AR A 2 55 T B, Hod 2003—
2013 AR R . UL PR AR E T 0.05
W EVEACE R R, BV SR IR i

150
—— K BRIEE —— 11 a WY e PR
100}
1 [\ \
2 50
5 -
~100}
aso— L
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Ay
(b) 64
150 — 8
—— AR —— 11 a WEEY e RPEHEH
100}
£
S gl g M
Puir ity
£ ool
o . .
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
‘)
(d) 8H

1961—2018 4 5 M B 7= [ /K At B -5 18] 23 Afi

Fig.1 Temporal distribution of summer precipitation anomaly in Guizhou from 1961 to 2018
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Fig.2  Spatial distribution of multi-year average summer precipitation in Guizhou from 1961 to 2018
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Fig.9 Synthesis of summer precipitation anomaly percentage in Guizhou in years of positive and negative SST

anomaly in the California Current and the North Equatorial Current
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