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Abstract

Based on the monthly precipitation grid data of spring months (March to May) in Sichuan-Chongqing
region from 1961 to 2017, the temporal-spatial distribution characteristics of spring precipitation
are studied in terms of linear tendency estimation and empirical orthogonal function (EOF). The
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results show that the spring precipitation presents a slight increase trend on the whole in the Si-
chuan-Chongqing region with a decrease trend in April, while all of trends do not reach the signif-
icant level. In addition, the spring precipitation also does not show significant interdecadal varia-
bility. The spring precipitation in Sichuan-Chongqing region is divided into three common distri-
butive modes with the analysis of EOF method. The first distributive mode is the homogenous of
precipitation anomalies, which is the most important mode. The second distributive mode is the
pattern of Northeast-Southwest. The third distributive mode is the pattern of East-West, which is
the most wealk, is the pattern of East-West.
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1. 5|15

BEE RARNE, ABREE K E AN G K SO RS, W& A T MARZI 1], B
KA PR T R R X EEHRRE L —, R FESG MiE s 7™ H AR AR
A2 R EER, TURMIX T FENE E . AR IR 20 S 60 FARLIK, PHRHIX
FRRERBEA SIS NG KBS, BRI X YR @A g intas[2], w0 EAR, PEEn
BEKZEH 2B “RETTEF” B CRFIEE 7 SRR RRE[3].  H TS T It X FEK T L 2 S T
TR K RFAE[4] [5], R T 1 i [X 27 2 B ZKCRFAE PR R 98 LA L o

N s 2280k, AR, iR, P, BRE EES MY, SERTZ R, L
w2 U — BRI R L, & AR M BHOLRIZRE R . FBFREACT AL Mok E
Ol HS BA EE AR, PIEaT T I X F 2= K Rr . PR A L2 B AR, AT LS
Xt 1 i b X R 2 AR A A AR R AR, T L a2 DXl . MR AT & Al 28 5 Ji th BAT B 22
e

2. BRISH%E
2.1. HRRHAR

N AL ZRIR AR R LK, P s Stm i, U AR R, ARImAR L BFR LK, gL
BB, RIS ZE R, SRR R AN 2 Bt B v B AR S R R Rt o 2 X B 52 AR A B R
PEIRZIE, (RIS 32 209 58 e OO, Bk A 18] 0 A 22 5 1 LR 2%

2.2. BIRBLAL

AT B I8 T 1 SRR 5 o0 (http://data.cma.cn/), $i#E A 1961~2017 4 )1 g X (R4
97°21'~110°11"; 4t4i 26°03'~34°19)%EZE(3 H+ 4 H. 5 A)IHEZE A P K IR 7k, S E 5 H% A
0.25° x 0.25°,
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23. W5AE

ASCRI A e A THZR A B KA A 3, FARTT VR ke B B P AE 5 6 TR £ DAy [N AR B A
B, Wi Jee R R -
X, =a+bt 1)

o x A H KRR, 6 AR R (RALNAE) . R R MEGIA R b (E K/ N RIR B K R IR AR
#, b >0 KonBEE ] 3G N FAKE RIS, b< 0 RRBEER ) 630, BKER TRER.

ASCHIH T EOF (Empirical Orthogonal Function) 2536 1E 22 B #5, 43 #7 )1 i ih X FZ=FK I 28 20 A
fiE. EOF Zpfifse FiHar 80 A-ARK SR R M 7 B AH G EE 2 A8 (Al 43 A I —Fh 738, EOF 43 nl g X 3 7K
53 i 9 TE A IRVRFAIE [o) S AT B] oR B0 38 43, A% 5 B 7K 3 (R A8 A0 15 BIRARAE BT JL/MBEES b, g id i
2% (B ARRAAE ) B AT 1) SR B A, SRAE S DX B K IR e 2 AR AR AIE , L 8 7 3 DL S iR [6]

3. )l X EZ=pEok B FREFE
3.1. FEMEKEFIREWHE

1961~2017 )11 X HF 2T 5K 88 215.4 mm, KB 4 FERBLWE 1 R, 1ZHX
B 7K B /K B S s, (R A IR R B MHKF, WA RRIKEIR 60 4k A KA B, H
SERRARLHFAE R, BRI K B SR, 1961~1978 fEREKIE-PEAL K ZHEM NIE, 205
B R 72%, UL Z B N B K EL A e, (HE 1979~2012 4R PR K BESPE N IE FI4E 4
I F] 320%, Ui HHIX BN BRI 5 B MK ED T ME, B5HINER . 2013~2017 FHFFKIE
SPEHECNIEE, UL VER KBTI E R Z -
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3 =-0.14+0.000074x p > 0.05
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Figure 1. Interannual variation of spring precipitation in Sichuan-Chongqing region (1961-2017)
B 1. )Iai X & =K FERREE 1K (1961~2017)

3.2. HEF R AMKEFERFRTWIFE

FEL H O KBS A W 5 2 55 . 1961~2017 4F 3 A P /KEH 33.8 mm, BIE[EK EFEF
B RN 2()fis. BHERTI, 3 ABEKE 28 mEas, EEEFREEEE IR R EZEEKT,
Uil 3 HERKEWEA KAEHEDI. SR, 3 HBKEEFRDIRNEEHERKTENESREREL
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MR, e A B KRR SPEA IEAE R4 25 A, #83d 30% 0 7 4N (1961, 1992, 1994, 1996, 2008, 2016,
2017), 1F 1992 fE[Z/KEEFH 0 FHERNT 7 50%. EKEHENAERERS 32 4, NF-30%14E
3 6 /1N(1966, 1971, 1975, 1982, 1984, 2003).

JIHLX 4 F P KSR 66.3 mm, HIE 2(b)r] ., 4 HFEKERMbES S 3 HEARHER, £ T
e, (HRAI R AR A IA R R E MK, 57 FE BKEEF N IEERMEMR A 29 45, Hiid 30%
I 4 11964, 1973, 1977, 2016); FE/KEEV N EEVHIEM A 28 4, HALT-30% 1 F 0 R A
P4 (1988, 2011). 5 3 HAHLL, FE/KEEH 7 AR 20 R 55—,

JIETHhIX 5 AR K E )y 112.7 mm, & 2(c)r WL, 5 H BKF/KER SN, H2RaE
FIREFEMAKTE, B 5 HBEKEIT 60 FREH KAEWN RN, 57 FEREKEF N IEMERFERA 25 4F,
AL T BT A 32 4. IEIEF H 20 R ALAE 30%LL A5 3 45(1978, 1984, 2013), BF/KEET- /0%
T -30%EA%A, KA 1979 4Ei, BE/KEMIEFH 7% h-30%. K& 5 HBKE 3 HM 4 H RN
I, A B R A o [ A A e 52 20 B S ks 1

IS
S

80 60

()34 (b)4H 1 (©)5H »=0.016x-3253 p>0.05,
60 y:O.lz:x—w.sx p>0.05 ol y=-0126422853 p>005 30 . ] /
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Figure 2. Interannual variation of monthly precipitation inspring in Sichuan-Chongging region: (a) March; (b) April; (c) May
E 2. IR ES & ARKEREL: @3H; 0)48; 58

4. It X & KIS 5 R4S

FF DL IX 1961~2017 4 3~5 A % H FE/K EFE-F TR T EOF 40 @, HI 4 MNMRFIE &
ARG Z BRI Z% 1 s, R 20 BT B8 YERSG, A7 3 MR =R E &
e H A HTRT 3 AN B R R SRR AL ) 37 H B 2 G5 R R AAE

Table 1. The variance contribution of eigenvector from spring precipitation anomalies in Sichuan-Chongging region
F 1. At X & 2K BB AFE () 2 B9 75 Z Sk

s J7 ZEDTRR E NSRSV
1 28.04% 28.04%
2 17.38% 45.42%
3 10.59% 56.01%
4 5.01% 61.02%

K 3(a) A RHE R R A, B A A — R AL A A st X R A, o9 e, IR
AT b KA S A AT ARG 1) — 2ok, XM 4 DXk — SRR Rr I o5 ST 221 28.04%, VPTG
J7 ZZ TR S EEBIA R AR, (ERARXT LEfl ok, RARRRZRNRER T RGE MG 58—k
[ B T AR 1A 42 (B A AR R A RE SO N i 2= K A e — B, BILEMA— B0 . 35— Rk A S AR P 1) 2R
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SINESS, JUFAE FE R XN, U B AR X K A A M R e T X I, 7R E PR X R R
IKEE Gy IR St o B — 4R AIE ) B[R] RS 3(b)idk— 25 AT LA Y 1970~1977 4, WAl RETEIRZ
Yo B I — I3 )19 X — Sl N R 3, 1979~2000 4EI 7] RBUEAEZS, 1 B — INF 30 ) 1 3 4 (X — 3
(CEZETE N

Kl 3(c) 28 AR A A 1a) 40 A E AT ) AR A B X (1396055 B 6 22 F X 380) S K R S ~P X, fy
R AR O E DY) 155 B 76 2 SR 2R X 38 DU 1148 78 R 1 X A K R R RS IX, e KBRS ARG 7E )RS s
55 RFAE [ B A G R 1) AR AR IR O P . X R B ) b X B R R K ) S A AR B R
ARG - VR AG, NARICE T L R E G B R AR s, AR R R C R B RHE R RIS
AR AR 3 SON IR K o A 25 =AY, BIARIL - PR A . 28 RRAE A R [R] R A (1] 3(d))7E 1963
SRR A, PR — AR A DX B K D . G e X% K 22 e AU R R 3 . 1999~2008 4 A IE
8, KUIVGEE 2 W ARILD I RE SRR .

FE 3(e) N = HFE A S ) ZS 1B 40 A bR AT D0 )16 b X 48 0 7 XS AR 2RI — B IR (e, Hoh
JUEE s AR FIN AR D GAFAE BRI Gy SFUE XA N A R AR X3 N, R R R, =
FRRAE ) FE ) E) R (1) 3(F)FE 1962~1983 fEHEA RHLFE . 2003 2 G N IEME, (HE&MERT. HE
TURRZRAG, B HX — A 1) S SE PR SRR K.

34N Var: 28.04% 30

b @) EOF[V_\SlL> . e
2Tk Ll Al
Sy

2.0 -
26N T T L} T T T 1 '30 T T T T T
98E 100E 102E 104E 106E 108E 110E 1960 1970 1980 1990 2000 2010
34N Var: 17.38% 3.0
P (c) EOF2 »PO = (d)Pc2
- 20 +

32N A

;ji‘\l\.r\/\,m‘/\ M
P

2.0 1
26N T T Ll T T T '30 Ll Ll L] T T
98E 100E 102E 104E 106E 108E 110E 1960 1970 1980 1990 2000 2010
34N Var: 10.59% 30

(f) PC3

P (e) EOF3 }&

= 2.0 H

1l A M\M\W

\[VVVVV VY

98E 100E 102E 104E 106E 108E 110E 1960 1970 1980 1990 2000 2010

[ 1T T T T T T 1
-0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Figure 3. The first three EOF modes of percentage of precipitation anomalies: (a) EOF1; (c) EOF2; (e) EOF3 and the corres-
ponding time series: (b) PC1; (d) PC2; (f) PC3
3. Il X E AR BB B 53 3 EOF TR = MFEEEZ B2 (a) EOF1; (c) EOF2; (e) EOF3 RHEX}
MHORTE] B3 (b) PCL; (d) PC2; (f) PC3
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5. )it X F KR BRI LAFE

1961~2017 4F )11V X 2= K FIME A 215.4 (£7.3) mm, HAERBRASAAFAENE 4 7x. M 20 2
60 ARH 21 tH22y), FEREKEARFFBAFIE RIS, HREAER] 0.05 MR, Uil
T X 2= P K AEARBR [ A R A, (HR &R R 2R, 230 - T - 35ma A ARFAE
FZEM/KELE 60 180 213.8 mm, 70 FARIA R F KME 224.0 mm, 80 “EAX T B4 2| S AR/H 204.3 mm, 90
FEARTN 21 LI FK R AR F, B 213.0 mm. 2010~2017 fEHEZF MK E S 70 FEACEAHMIA .
FAERBRBEZ KBRS 7 2N, FME N 10.7%, ZATEHEIA 7.7%~12.2%, X it B & EAREE %
IKE AR EEE D, 1 AR 2 P K At BRE R LN

275 -
y=0.072x+72.21 p>0.05

175 4
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Figure 4. Interdecadal variability of spring precipitation in Sichuan-Chongging region
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(1) NG X HFZ= K E AL R 3, RS 1961~2017 FHEEMRKEXRA KAV EAL, HE
TEAS [FIT HEPRARAL W] 2. 1961~1978 “EFZERE /K%, 1 1979~2012 “FEFZ=RE KD . EFARPRIN (8]
JUEE b, VAT X 22 B /KA B AR RHAE

(2) N IXHFEZES H (3 4. 5 A)MKAEERKRZER, 3 AM 4 ABKEFRELREEZER KR, 51K
/Ne 3 IS AR KBRS, 14 ARKE TRER.

(3) Xt IETH X #7557 4 H B K B RIEE-T-37E4T EOF /iR, 45 R W% X 2 oK 2 B 45 = RS,
BB S — B ()R ) R i E B RORERS, OO ARIL - TR A, SRR ISR AR DU . Bt 3 Ffr s [ /3
A BT J7 ZTTHRZIA 56.01%, FEA WL T )16 X 2= F /K & 23 (A 40 A i R B AE . [FIR, AH Y
(RS T) 2R R B, 2 XA ] 4y B SR 7K 22 AR AE AR R 22 5o

E&WE

A B TR K AR 2 TR H (BKIX2019007, BKJIX2019013, BKIX2019042, BKJX2019047,
BKJX2019056, BKJX2019062, BKJX2019081, BKJX2019089, BKJX2019120 F1JY2018012)3 #F.
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