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Influence of the two types of ENSO events on seasonal precipitation over middle and
lower reaches of the Yangtze River
LUO Jianfeng, CHEN M in, LI Yu, PENG Tao, XU H aoting
(College of Hydraulic and Environmental Engineering, China T hree Gorges University, Yichang 443002, China)
Abstract: The monthly precipitation data from 91 meteorological stations in the middle and lower reaches of the Yangtze River
from 1966 to 2015 were used to analyze the precipitation variation in the region over the past 50 years and its response to the
two types of ENSO events. We used linear propensity estimation, Manmr Kendall test, and anomaly analysis. T he results show ed
that the summer precipitation in the region tended to increase at a rate of 2 04 mm/ a in the past 50 years. The annual precipite
tion showed an increasing tendency in the east and a decreasing tendency in the west. E1 Nilo events were prone to cause an alr
normally large amount of precipitation in spring and winter, whereas La Nil a events caused much more precipitation in summer.

In the year of the Eastern Pacific (EP) EINil o, summer precipitation along the Yangtze River was less than usual.In the year
of the Central Pacific (CP) El Nilo, summer precipitation would increase in the north and decrease in the south, w hereas the de
caying year would see an opposite spatial pattern. In the year of CP La Nil a, there was a significantly larger amount of precipita
tion in autumn, w hereas in the year of EP La Nila, the amount was significantly smaller. In the decaying year of EP La Nil a,
summer precipitation was generally more than usual, espedally in the east of the region; but in the decaying year of CP La Nil a,
summer precipitation was more than usual in the southeast and less in the northwest.

Key words: ENSO events; Eastern Pacific (EP) and Central Pacific ( CP) type; seasonal precipitation; the middle and low er rea

ches of the Yangtze River
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Zol#% . MAENSO EHXKITF THMBX FTEKN R

ENSO (El Nilo -Southern Oscillation) /& J& /K
JE VR FIEE 7 Va5l 1) & R, & —FhE B RO b #4vir K
SRR LR RBE M- S EAE B3 %, iR 7 A5
FA STARSY 3 K BN JE R JE V6 ( E1 Nilo) FIHEJE 4
(La Nila) F A ™. &40 HAH ENSO F A 5
TR PR 805 T P T ) s S, AT APk,
EN SO HFRIA R R BIG] G 1 2 F ATl 5 vE
i 7 BB R B, A7 AE IR R AR AE 7R T8 SR
SRR A JE R B i, R e T B R 8 v A
PR R 38 Je/R JBiE” , hr JBER 7R k™!, &
HWFFR L, A [F2E ENSO F: 5 R < 1538 4k B
TEAEsom H s B i3 . SEvEas o TR B, AR R
AR AL O, /R JE Tt 3R B 2= 7K VR 1A A FEK A7 LR
AN e, 2R A R JE v SR R E 2R I KR
TSR A AR T B R IR K R AR, T R A S
AR TR X K R 2, wme i
FHE IR JEVE 7N AR A il AR & 8 =2, Hooy
M X = Fh ] B S 20k 1 B =04 K93 ) 2 0
A7 L A () BRI T B o A e . SRR
FFE I, 2550 Y0 R Je v o 3R IE 48 R Hh X A& 2= [
Kk 2, 1A AL R G U A R K R b . 2/
SV (T 2RI, B T 7 A JARHA X7 AR B R
Je v FEREIK A 2 T R JOOR JE v SRR 2K i 2D o

KATH i X 3R B & 5 e R IA X 2
—, WA E K B AR I X3, F R E
WAE EMM S Bk A" BRI b b X i) 5
BRI S R I R AR A e L
SR RN G RN S I T R, JER B R IR
SEE ZRKVT I RN VL R G0 Hb X B 7K I 22, TR
T B KA 2D, B e 98 A IR R 2R R K UG B A
o AR E TR T e X A 52 mm w5 3
FOGE BB, T ENSO 44X Z X A [ 2=
TR K EEME BRI TR I AN Mo UL T it DX P
IR S AR 2R KU o 1 B2 52 T, 1T ENSO 1E 22
I KA LA TE A O TR e 25 2= R, DR A
FTNEHRE ERT K 5 ENSO IRk &Y,
AR, HET BT SO A 6 EN SO S 441 ) 5 A i
FEA G —, LRI ik M DG Bk X7 Ay o A
PR T BT IEA R, S B ENSO ) & 45 R A7
EHN, Sz —ER . 2017 £HESL R K
A3 T JEIR J8 Vil ir JE W = 1 52 B AT AR ™ A
FELANINO Zi A X (B NINOI+ 2+ 3+ 4 [X) [
FER I (SST A) 1A g A", iR A 7 [ b
WA NINO 3. 4 XK HE ENSO FF, JH51 A
IR BB FREON AR R AT R . BTV RS

S Al B IRJE IR JE VAL JE IR A, 1 AN K AR
SSFAFRI IR, R 2R o AR RO A T2 i A
DIRG9 ENSO ZEF, 6 0B 2ot B < f
SEH R o AR SRS R AR, 3 HTiE 50 4K
TR 9 3 XA B 7K A8 AR I S He 0 AN [ 26 7Y
ENSO SEAFRIMIRE, 5 78 9 X 45k A 5 B K TR A
FR 5 O TN 55 B 5 SR A B

1

11 245 A4

TR R T 5B A RS R 55
&, BFF AL T e X1 bW B TIPS 2218 UL
T WL A L) 91 MR (1) 1966 2015 4
M H K &R . ENSO 1Rk A EHA R
JRFhRER e g R (R 1) . # NINO 3 4 [X
(170 W- 120°W, §S— 5N) 4520 (SSTA [1I°F41H)
Tvivos 43 N BB FPP4xtE K FEiZEF a5 CH
Frgk /b 54 HHE N —IKE/R e hoJe g t.
F I NIR S TE H Ler RO ER R AR HL T o SR K7y 2R
PR A AL S

I = Inivos— al nivos )

[ce= [Nnivoa— qf NINO3
2 Invos A Tnivoa 53 1) 8 NINO3 [X( 150° W -
90°W,5°S—- 5°N) il NINO4 X(160°E - 150° W,
5°S- SON) SST A HIFME. 24 Inmvos X Inivos> 0,
a= 0.4, 50, a= 0o FALREF, Ter BT o I8 B 5K
it 0 5 CHEZ: R34 A, HlE R— IR AR HRE
Brp B A

1

Fig. 1 Location of meteorological stations in middle and lower

reaches of the Yangtze River
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1 1966- 2015 /
Tab.1 ElNilo and La Nila events from 1966 to 2015
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Tab.2 Average precipitation and its variation tendeng in middle

and lower reaches of Yangtze River from 1966 to 2015
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2 1966- 2015

MK

Fig.2 The ManirKendall test of precipitation in the middle and lower reaches of the Yangtze River from 1966 to 2015
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Fig. 3 Spatial distribution of precipitation in the middle and lower reaches of the Yangtze River from 1966 to 2015
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Fig.4 Boxplot of precipitation anomaly percentage in developing and decaying years of the two types of ENSO events

5 () ~(b)

NEO) (d)

Fig.5 Spatial distribution of precipitation anomaly percentage in EP E1 Nil o developing

and decaying summer (a, b) and developing and decaying autumn (¢, d)
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Fig. 6 Spatial distribution of precipitation anomaly percentage
in CP El Nil o developing(a) and decaying(b) sum mer
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Fig.7 Spatial distribution of precipitation anomaly percentage in EP La Nila developing and

decaying summer(a, b) and decaying autumn(c)
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8 (a) ~(b)

(¢)

Fig. 8 Spatial distribution of precipitation anomaly percentage in CP La Nil a developing spring( a)

and developing and decaying summer(b, c)
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