
 ! ∀ #∀ 〔冷 八尸 岌  !

 
, 〕 ,

即 一 ,

反  
,

氏朽
,

  

丫

二 钱步东

工卜介
之 艺阴曰 研亿 改

〕

州阳吨
,

月叹王‘ 元
,

办抽彬  
,

尸 以
曰 即 块

刃田跳
二  】仪

黝 美犯  岌  
,

巴 况皿】  
,    

伊幼记面   
 、 』 阴 砚   !∀

乒   月 谊  

曲  肠
,

  
‘ 已刃侣  。劝 田侣  冶

扭   过    月 贬祀 刃, 访  ,

诫 〕

 五 司 田 力 记
,

司 面 月   俪ng y段止
5
of EI N 而

events,
b

u t t

he

e a s t

~

户叮t of
th
e

~

1
1
es
an lc 扣召 t

he H ua
n g h

e
(Y 七11ow ) 凡ver

,
t
ha

H
u 苗he 凡ver

and tlle F巨ihe R iv
-

er
, a n

d
t

he
N

o
rt h

eas

t
C hi

na

~

v

ed l哪
.
n 川ng E N 9 0 col d pl

lase
,

t h
e r

ea
e
h es of

t

he
C l妞匆

,歇嗯

(Y 面gtze ) 凡ver
田ld t

he N o rt h C h ina

~

v
ed

~

a n 洲〕u n t s t
hi 切 nor 知目 m 访佃1in fl。习

~

of

th e o n‘℃t y e a rs of U
N 谊a even ts

,
a n

d
t
h

e
ot h

e r r e g
10

ns of C 肠Ina rec
d y己 1巴

.
In tha fol l小沂ng yea巧

of h N 谊a ev en ts
,

t

he

0 0 旧‘t a
l

~

of
t
he

s 刃the日6 t C 肠ina
,

t
h

e n K 冷t P a rt of
t
ha N( 狱heas

t Chi na an d

tha
reglol巧悦t

~

tha H 圈
lghe凡ver an d tha H 住五ha 凡ver

rec eived

~

prec 1Pi tation duri 昭 月以刃

~

,

b
u

t
th

e
ot h

e r
p 别rt s rec

el
v
ed 块low

nom

lal prec iPi t
ation

.

K E Y 叭lC 服D 6 : E N S O ,

C h l
na

,
f
)r

ec

l
l ) i t

a t
i
o n

in fl cx xl

~

,
t
d

e o o n l l e c t
l
on

1

.

I N T R O D U C I , I O N

E N劝 (EI N而
沪

性
〕u t h

e
rn 〔殆eilla

t
ion )

~

ts
are

t
he int

~
ive si gn als of ai 卜

sea
int
e
rac
ti on

in tro p ical
area

.
P len

ty of

resu

lts fro m d llle ren t

resear

e
ha rs

sllo w

d e te eted on in te

rannu

al
v aria ti

ons

o f la rg e
sca
le a tn lo sP h e ri e eireul

a

Ch
ina h av e b 犯

n r ev ea led b y d i
ffe ren

t re

sear

eh e rs
,

b

u t t
h

e

re

are

~

y d i ff

~

es

e r s

us ed
di f f

e r e n
p

ub
l i

s
h

ed

r e s u

l
t s

.

I t
m

a
y b

e

res

ul
t

ed f ro m
t

h at di
ffe

ren

t r e

sear

e
h

e r s

E N 义)or prec iP
ita tion

一 220 一

da ta
,

~

t

he
me

t
hi 妇
ology to p

~

the ori gin al

di fferent

ral
n fall

glrnes OVer

匕a t i
o n o v e r

a
m
o n g t h

e

In d i
e
es of

da ta
.
T l
le



’
e n e t a

l

.

( 1 9 8 3 )

s
h

o
w

t
h
a t t

h
e

re

a e
h
e s

of
t
h
e

Ch

a

ngj

i
an

g R i
v e r

r e e e
i
v e

d
a

bo

v e n o

rn

l a
l P

re

e
i P i

t a t
i
on

d
u r

i
n g f l

oo
d

s e a 阳n in the on
set year s of E N S( ) ev

en ts ,

b
u t

比th th
e
no
rthern an d th

e so uthern p
arts of the co untw re eeived be low no rn

lal
amo

unts; op卯
-

site co nditions oeeurr ed in the fo llo w ing year
s ofE IN i五0 eve n t

s . F u 肠
ngbin (1987) des eribed

a co ntral, y re
s u

l t
: t h

e

mos

t p ar
t s o

f
Ch

i n
a ,

e s
P

e e
i al l y t

h
e

rea

e
h es

o
f

t
h

e

Ch
an 自i

a
飞 R ive

r,
re

-

e e
i
v e

d b
e

l
o

w
no

rn

l a
l

r a
i nf al l i

n t
h

e o

ns

e t y
e

ar

s
b

u t a

bo

v e

no
rn

l a
l i

n t
h

e

fo l l
o

w i
n g y

ea

r s
.

阮m
e of

other rese arehers tried to elass
ily diffe

r
en tkinds

of EN S( 〕eve nt
s an d d iseuss ed th eir relati0 lls to

preeip itation o ver
Ch
ina
.
Z hao Ha 眼

uang etal
.
(1990) co neluded their re sults as : the re aehes

of the Ch
a
咱i
ang R ivergo tmo

rethan

norma

lra infallin肠th tha
ons
etyears and the fo llow i眼

界
ars of E IN ifio events

,

i f
t
h

e

re

rna
rk ab

l y w

arrnl

飞 pro
e

esses

ofev ents oeeurre d in an tum
n an d

w inter, 叩Po site co nditio ns oeeurre d in 切th the on se t yea rs an d th
e fo llow

i吧
o
nes
of the

ev ents
,

i f
t

h
e r e n l a r

k
ab

l y w

arm

i飞 pro
eess es happ

ene
d in spri飞

and s

umm

er. L in X ueehun et

az
.
(1993) elas sified tw o kinds of E IN i五0 p a tte

ms

: ea ste
rn
a n d ce n t

ra l
.
T h ey ind

iea ted : p re
-

eip ita tio n p a ttem in fl oo d
s
ea so n

s o
ve
r
Ch
ina

,
e

h

ara

e t e r
i
z e

d b y b
e

l
o

w
no

rma

l i
n t

h
e

re

a

Ch es of

t
h

e

Ch

a n 目ia眼 R i
ver an d abo ve no rm

al in re gi
ons
so uth of the Ch

an团ian g R iv er an d N o rth

Ch
in a

,
o e e u

rr
e

d
a

f
t e r t

h
e

w

armes

t p
e r

i
od

s
P

a

sse

d

alo 飞 wi
th the eastern Pattern

; opposite pre
-

eipitation pattern oc eurre d af ter the w a
rme
st period s pas se d along w ith the eentral pat tern ofE I

N lfio ev ents
.
It 15 wo

rthy to no t
e that

mos
t res ults w ere based on th

e data since the 19505 and
rarely dealt w ith the col d Phas

es of E N 3 〕,

La
N i fi

a e

ve

n t s
.

O
n t

h
e

b
a s

i
s o

f p
r e e

i p i
t a t

i
o n

d
a t a

as lo 飞 p
eriod s as p0SS ible in this eentury

,
t
h

e
p re 〔ipit

a-

ti
on
patterns in f

loo
d se

a
so n

ove

r
Ch
in a

,
e s

p
e e

i al l y i
n

eas

t e

rn
p

ar
t

,

~

i
a t e

d w i
t

h
t
h

e
d i ff

e r e n t

p h

ases

o
f E N S( 〕

are
diseu sse d h

ereafter
.
It 15

wo
rthy to get

mo
re in fo

rm
ation a切

ut la塔e sca le

ch ar ac t
eristies of P rec iP itation pattern

s duri飞 th
e differen t phas es of E N 以〕fo r lon g

一
t e

rm

fo re

-

cas

t

on

p
re

e
i P i

t
at i

o n
i
n

f l以刁 se姗
n.Itwo

uldalso behelpfulto understandthe effeetsofEN义)

on w
eather and elirnate in C hlna

.

H
.
D A T A A N D M E

p
FH O I叉〕L C 义乡Y

F
loo
d sea

sons
ar
e d iffe re n t p

e rio d s o f a y ea
r

ove

r d iffe re n t p ar t
s o f

Ch
in a

,

b
u t t

h
e

y
ar

e t

ha

p
e r

i
od

s

no
rm

a

l l
y b

e t

we

e n

M ar

e
h

a

nd Se
p t

em

b

e r
,

J

u n e

to Se
p t e n l

b
e r

ove

r

mo

s t p
ar

t s

an
d

M

a
y

t o
A

u
g

us
t o v e r

som

e
p

ar
t s o

f so

u t
h

e

rn

Ch

i
n a

,
e x e e

p t

AP

ri l
t o

J

u
l y

o r

M

a r e
h to J

un

e

ov

e r

someo t
h

e r r

eg
i
o n s

.

T h
e r a

i nf al l i
n

f l
oo

d
s e a 沁ns 15

cons

id ered h ere as the aee

umu

lated P re eiP itatio n

du rin g th e co n seeu tive fo ur
mo
n ths w h ieh ar e th e

mo
n ths w ith

max

i
mu
m

amou

n ts in an nu
al ey

-

ele
.

Th
e data ar e used fo

r th e period as 10llg as 卯ss ibl
e ,

b

e

ca

u s e t
h

e s t a t
i
s t

i

cal
re

s u

l
t s

are

u s u
-

al l y i
n

f l
u e n e e

d b
y t

h
e n u

m b er

o
f

s a r n
P l

e s
.

U

n
f
o r t u n a t e

l
y

,
t

h
e

re

are
no

t
m

a n
y

s t a t
i
o

ns
w i

t
h lo 飞

Period ra infal l re co rds in Ch ina
.
O llly 48 stations ar e seleeted mo

stly w ith ral nfal l
reco rds be

-

ginni飞 b
efo re the 19305

,

f
u r t

h

ermo

r e
,

t
h

e

re ar

e

so m

e
d

a t a

而ss ing
eas es at

some

stations
.

C冶nsideri馆 da t
a一

m i
s s

i飞 ca ses
,

i
n t e r

p
0

1
a t

i
on

1
5

no

t p
e

rfo

rme

d to k
e

即 th
e re liab ility

of the d a
-

一 221 一



一
t
h
r e e e

ase

s

of

s t r o n g
to m

o
d

e

ra
t e

E I N 谊0 ev en
ts and 17

cas
es
of strong to

n l
记
er-

ate
La N 谊a

eve
n ts in th is een tu w

are de al
t in th is P a p er

.
T h ey ar

e d ete n n ine d b y Sh ab b ar

( 1 9 9 3 )
,

b as ed on

t
h

e

so

u t
h

e

rn

osc

i l l
a t

i
o n

i
n

d
e x

,

an
d l i

s t e
d i

n
T

a

b l
e

1

.

八刃er昭
e flcx妇

-
se
aso
n

pre
eip itatio n anom al ies ex p

r

esse
d as p er

e
en
t昭
e of no rm

alPre eiPitat ion 15 the

mean

flcx 妇
一
s

~

n

r
ai

n
f al l d tir i雌 1951 一 1 9 8 0

a t th
e s

ame

s ta t io n
.
t
一
t e s t

1
5

se
P

ar

a t
el y P

e

rfo rm

e
d to

t
es

t t
h
e s t

at i
s
-

t
i

cal

s
i g

n
i f i

can

e e o
f th

e
d i f fe

ren

e

es b

e t
w

e

en

a

比
ve fo ur gro ups and other y

ears
; stat istics t is ex

-

p

~

d as fo llow s:

尸
t 一 P

。

s

丫履万贾
S2 艺(尸

, 一 户
,

)
2 +

艺 (尸
。 一 户

。

)
2

n t
+ n

“ 一 2

”
, 一

炭艺
只 二 1

、刃, 一

坑 二 瓦山坑
w here 只 15 the rainf al l

anom

al y in flcx对

~

o
f
one

o
f th

e o
ns
et years of E I N 谊

0
eve
n ts at

on e stat
ion (

t = 1
,

2

,

⋯
,

n
‘

)
;

Pu
1
5 t

h
e a

nom

a
ly i

n
f l
oo

d

~

o
f
an

y
o t

h
e r

y
e
ar

s e x c e
p t t

he

o n
se

t y

ears

o
f E I N i

fio ev en
t s

(
u = 1

,

2

,

⋯
,

n
。

)
; n

,
1
5 t

h
e n

um

b
e r

of
s 卫n p les re l

a tive to E I

N 谊0

ons

et yea
rs ,

n 。
1
5 t

h
e n u

m b er
o
f
段叮n p les

o
f
o t h

e r y

ears

e x e
eP
t E I N 谊0

ons

et years
.
T he

signi fi
can
t d iffe

re

nce
15 tru

e b e
tw ee n th

e
rai
n
fal l i

n E I N lfio onse t y
ears and al l

ot
ha
r
界ars

,

w h
e n

I

t

}
= t

。二 (
n ,

+ n 。 一 2 ) 1
5
sa
t isf i

e
d fo

r a g ive
n 5

1, ifi
canc

e lev el a. T he 51而lar tes ts are
perform

ed fo r th e fo llo w ing y
ears of EI N而 eve

nts ,

th

e o

nse

t y
e

ar
s

an
d

t

ha fol
l
o

w i
ng on

es of

L
a

N ifi
a

ev

e n t s
.

T
a

b l
e

1 Y

ear

s
of

~

t
of st ro

n g to m 记er ate EI N 访。 an d 肠 N 谊a

ev ellts f加m th
e t
~

of the ~
tury

EI N 谊0 19 0 2

19 4 1

1 9 0 5 19 1 1 1 9 1 2 1 9 1 4 19 1 8 1 9 1 9 19 2 5 19 2 6 19 2 9 19 3 0 1 9 3 9

1 9 5 1 19 5 3 1 9 5 7 1 9 5 8 19 6 5 1 9 6 9 19 7 2 19 7 6 19 8 2 19 8 6

1刁 N ifi a 1 9 0 4

1 9 7 0

1 9 0 9 19 10 1 9 1 6 1 9 1 7 19 2 4 1 9 2 8 19 3 8 19 5 0 19 5 5 19 5 6 1 9 64

1 9 7 1 1 9 7 3 1 9 7 5 1 9 8 8

1 1 1
.
P R E C I P IT A T I O N P A 了TE R N S A 段艾犯IA T E D W IT H E L N IN O

F ig
.
1 show s tha

sp atial distrib ution of av
erage flcx 对

一

season

P
r e e

i P i
t a t

i
o n

anom

al
y

e x
-

P
re

sse

d as
p
e
rc

e n t眼
e of no rm

al
amo

unts fo r the
ons
et year s of E IN ifio

eve
nts ov

er
Ch
ina
.
In

the

onse

t y
ears

of E IN ifio
,

mos

t P
ar

t s o
f

Ch

i
na

,

es
P

e e
i al l y

t
h

e r e
g i

on

s

res

P
e e t

i
v e

l y
n

ear

to
Be

i

-

1
1眼 an d Ti anj i

n ,
t

h
e

bo

r
d

e r
b

e t
w

e e n
S i

e
h

u a n a n
d S h

a

anx

i

,

no
rt

ha rn
P

ar
t

of G
u a n

g xi

,
r

ec ei
v

ed

b
e

lo w
no

rma

l
rai

n
f al l i

n
f l

oo
d

seaso

n
,

th

ree

r e
g i

o

ns

men

t
io

ne
d

a

比
ve re ce ive d

only 80 % 一 9 0 %

一 222 一



,
a n

d
t
h

e
d l f f

e r e n e

es b
e t

we

e n t
h

e o n s e t y
e a r s

of E I N i 五0 an d o th er on es
are

ren ia rk ab le a t sig ni fica n
e e l

eve
l 9 5 % ; so

u th
eas

te m co as tal
are

as an d
mo

st P ar t
o
f
No

rt h
eas

t

Ch
ina re

ee iv ed
a little

mo
re

amo

u n ts th a n n o m
ia l

,

b
u t t

h
e

d i
ffe

ren

ce

s

are
no

t s
i g n

i f i

can

t 5
1, ifi-

eance lev el 95%
.

》 1 8 0 3 6 0 5 4 0 k .
‘一

目
. ‘
....“

肠
.
~ 闷 口

PreciPitationinfl叮l, 淡泛幻n
N 谊0 events in C h lna

7
N anha i
isl ands

Fi g
.
1 九
lom
al y percentages of

for the
onset y“汀s of EI

(
a切
ve no

rma
lin

areas

sha ded 诚th lin es
,

s
ta t is

t
i
cal

r

团
lark able d iffe ren ee

at si
gni
fi

~

leve1 95 % in

~

sha d ed 初th d
ots )

F ig
.
2 des eribe

s the
sPatial distrib ution

of
ave
rag e fl cx 对

一

~

p
re

e
i P i

t a t
io

n

了

a n o

m d l

y

e
x

-

p

resse

d
as

P

e r

cen

t a
g

e o

f

norm

al

amo

u
n t

s

fo

r
t

h

e

fol

l

o

w i

ng

y

ears

o

f E I N 谊0

even

ts
.
In th e fo l

-

low i飞 yea rs
of E IN 谊0

eve
n ts ,

mos

t p

art
of

t
h

e

cou

n t 汀 re eeived
mo
re rai

n
fal l

th an no rm
al

,

b
u t

mos

t p
ar

t
of N

o r t
h

eas

t

Ch

i
n a

,

Si
e

h

uan

B as i
n

an
d

eas

t e

rn
P

art
of

t
h

e

reac

h es

a
m

o n
g t

ha

H
u a n

g h
e

R i
v

er

,

th

e

H ai h
e

R i
ve

r a n
d

t
h

e
H

u a
i h

e
R i

ve

r

re

e e
i
v e

d l

ess

a r n o u n
ts

t
h

an no rm

a
l

.

Z
he

-

1
i
a n

g P

rov

i
nc

e

an
d

t
h

e r e
g io

n

near

to
t

h
e

比
rder betw ee n H unan an d Gu

ang元
,

r e e e
i
v e

d 1 0 %
一

1 7 %
mo

re

amo

u n t th an no rm
a
l ; t h

e
d iffe re

n e e s b
e t w ee

n th
e
fol
l
o
w i飞 year

s of E IN i直0 an d al l
o th er

o

nes
ar
e si , if i

can
t at signifi

canc

e leve l 95%
.
An

interes
ti飞 fa

et 15 ,

U 元明iloc
ated in

nor
thern partof Xinj ia飞

,
r

ec

e
i
ve

d

mo

re 1 7 %
r

ai
n

fal
l i

n t
h

e

fol
l
o

w i飞 yea
rs of E IN ifio

than

no rm
alfloo d

一
s

eason

(
AP

r
i l to J

u
l y

)

arnoun

t

.

N 眼
ative

anom alles are
a little

more

rem ar kab l
e in

eas
tern part

of the
rea
ehes

amo
鳍 th

e H uanghe凡ve r
,

t
h

e
H 缸h e R i

ver
an d th

e H uai h e R ive
r ,

es P
e e

i al l y i
n

Sh

a n
d

o n
g P

en
i
ns

u
l
a

w i
t

h
t

h
e

l
o

w
e s t v

al
ue

一 1 5 %
o
f
no rm

a
l

amo

u n t
.

2 2 3



‘m

‘~ . , ‘ , . . . 幽. . - 日 召
Fig.2Alle)lnalyPereentageSofPreciPitation inflocd

seasonfor thefollowing y已江5 of EI N 谊0 ev en ts

(
th e legerld s ar

e the

sarn

e
as tll叱

e in F ig
.
1 )

7
zN anh

ai

island 。

( 又们lp a ri 嗯 th
e ehar ac teristies showrl

in Fi g
.
1 an d F ig

.
2 ,

t
h

e
d i f f

e r

en

e

es

a

re

r

em

a r
k

ab
l
e

.

I
n t

h
e

f l
oo

d
s e a

so
n o

f
t

h
e 以ise t y

ears

of E I N 谊0 eve
n ts ,

mos

t p
a r t s

of

Ch

i
na re

e e
i
v

ed
b

e
l

ow

no
rm

al ra i
n

f
a

l l
; o n

l y

srna

l l p
ar

t s
,

s u e
h as

coas

t
al ar ea

o
f so

u t
h

eas

t e

rn
p

ar
t

of
t
h

e

oo

u n t巧 and

阳uthern region
of N orth

eas
t C h ina

,

re

e e
i
v e

d

mo

r e t
h

an no
rm

a
l

.

O
t

he
rw

i se

,

i
n t

h
e

fol
l
o

w i飞
years of E IN i五0

eve
n ts ,

mos

t p
ar

t s

re

e e
i
ve

d

mo

re
t
h

a n

no

n n a
l f l cx 划

一
s e

~

ra i
n

fal
l
; o n

l y
s n i

al l

r e
g i

ons

,

eas

t e

rn
P

ar
t

of
t

h
e

re

a e
h

e s
ar

l l o n
g t

h
e

H
u a n

g h
e

R i
v e r

,
t

h
e

H
a

i h
e

R i
v

er

a n
d

t
h

e
H

u a
i h

e

R i
v e r

,

P
ar

t o
f N

o r t
h ea

s t
C h l

n a
,

re

e e
i
v e

d l

ess

t
h

a n

no

~

1

.

I
t

h as b

e e n

we

l l

一

k no
wn

t
h

a t t
h

e
re

are

e
lo

s e r e
l
a t

i
o n s

h i p b
e t

we

e n t
h

e
fl 以对

一
s e

aso

n

ral

n

fal
l

ove

r

eas

t e

rn
Ch

i
n a a n

d
t
h
e

i
n t

en

s
i
t y

a

nd

l
o e a t

i
o n o

f w
e s t e

rn
P

a e
i f i

e s u
b
t
ro

p i
e

al h i g h
;

f
u r t

h
e

rmo

r e
,

i
t

h
a s

b

e e n
co

n
f i

rm

e
d

t
h

a t t
h

e s u
b

-

t
ro

p i
e

al h i g h 1
5

i
n

fl
u e n e e

d b
y t

h
e

var

i
a t

i
o n

of

S

ea

S u r
f
a e e t e

m l
〕e r a tu r e

( S S T ) in t h
e e q u a to

r
i
a
l

eas

te
rn P

a e
if i
C
O
e e a n

( Y
e e t a z

. ,

1 9 9 1
)

.

T h
e r

ea

e t
i
on

o
f

t
h

e

su b
t

ro
p i

e

al h i g h to
t

h
e v

ar i
a t

i
o n

o

f S S T
u s u

al l y h 即p
e
ns w ith tim

e l眼 ; in
other

wo
rds

,
t

h
e

i
n

fl
u e n e e o

f

var

i
a t

i
o n o

f 5 5 1

、

i
n

w i

n
-

t

er
1

5

no
rm

a

l l
y

re
f

l

e e
t

e

d i
n

b

e

h
av

i

o u r o

f
t
h

e s u

b
t

ro
P

i

e

al h i
g

h i
n

fo
l l

o

w i

ng

s

umm

e r

.

M

a
y

b

e

i
t

1

5

t
h

e

reaso

n
w h

y
t
h

e

re ar

e o

b

v

i

ous

d i f fe
re

nc

e s

i
n

f

loo

d

一

se

~

p
r e e

i p i
t a t

i
o n P

a t t e

m

s o v e r

Ch

i n
a

b

e t
w

e e n t
h

e

on

s e t a n
d

t
h

e
fo l l

o
w i眼 y

ears ofE IN ifi o even ts
.
In the onset years

ofE lN ifi o ,
t

h
e

w
e s t e

m
P ac i f i

e s u

b
t

ro
p i

e a
l h i g h w

a s
w

e a
k

an
d l

oca

t e
d

mo

r e

so

u t
h

e

as
t
w ar d

t
h

an no
rm

a
l i

n

印ri飞 an d

surnrn

er, t
h

e

ra i n- b el
t

i
n e

as
t e

rn
p

ar
t o

f

Ch

i
na

w
a s

al so w
e

ak an
d lo ca

t e
d

mo

re

一 224 一



阳ns
,

mo

r

eove

r
,

mos

t p
ar

t s o
f

t
h

e

co

u n t卿
,

e s
p

e e
i al

-

l y t
h

e
r

es
P

e e t
ve

l y
n e

ar to
Be

ij i吧 an d T ianj in
,

t
h

e

场
unda犷y b etw een Si eh u an

an d

Sh
aa n X i

reg lo n s
,

1

,
r e c e l v e

d

r e

ce i
v e

d
n l o

re

a r n o u n t s o
f f l

oo
d

一
S e a s o n r a

i
n
f al l

t
h
an no

rn

l a
l

b ec au se
t
h
e

ef fe
e t o

f
a

nom

alo

u s
l y h i g h S S T i

n t
h

e e

明
a
tor i

1. In oo ntras t
,

mos

t P
ar

t s o
f

Ch

i
na

i
n t

h

e

fol
l
o

w i飞 y
ears
of E I N 谊。

,

al
e

as
t

ern

P
a e

i f i
e

Oc
ean

i
n P

re

v
1
0 u s

w i nt

e r
w

a s t
h

a t t
h

e s u
b

t
ro

P i
e

al h i g h b
e e

am

e

mo

re i
n t e n s

i
v e

an
d

no

r t
h w

e s

tw

a r
d

I V

.

P R E C I P Y I ,A T I O N P A T T E R N S A 段艾尤IA T E D W IT H L A N IN A

F ig
.
3 sh ow s the spatial d istribution of av

erage fl仪妇
一

se

~

p
re

e
i p i

t
at io

n a n o
m

a
l y

ex

Z

,
N

a
nh

a
i

i
s
l
a n

d
s

Fi
g

.

3 八门on
la
ly p

erc en
ta g es of p

rec iPi ta ti on in n cx 月

~扬r th e o n6et

(th
e leg end s

are

ye习T S

t h
e 发

of 』地 N 谊a e
ven ts

th戈e in F ig
.
1)

P

resse

d as P

erce

n t眼
e of no rm

al
amo

unts ov
er
Ch
ina in the

ons
et y

ears

of La N 谊a e
ven
ts ,

w h i
e

h 1
5

rem

a r
k

ab
l y d i f f

e

re
n t

f

rom

t
h

e
p

a t t

ern

i
n t

h
e

on
se

t y

ears

of E I N ifi
o

ev en

t s
.

I
n

f l cx 妇

s

~

of t
he
on set y

ears

of
La

N ifi a
,

t
h

e r e
g i

ons

,

i
n e

l
u

d i
ng

力n o s t P ar
t o f N

o r t
h
eas

t
Ch

in
a ,

阮
uth Ch ina

,

H

u n

an

a n
d J l

a n
g x

i p

rovl
nces

a n
d

wes

t e

rn
P

ar
t

of
t
h

e

co

u n t
w

,

re ce i
ve

d b
e

l
o

w

no
rm

a
l P

r

ec i p i ta
t

i
on

; e s
p

e e
i al l y

e

en

t
ra l

are

a
i
n

N or
t
h

eas

t

Ch

i
na

r

ece

i
v e

d
on

l y 8 7 % of

n o

rm

a
l

amo

u n t
,

t
h

e
d i ft

e

re
n e e t

h

e r e
1
5 r e

m ar k ab l

e

b

e t

ween

t
h

e o

ns

e t y

ears

of
La

N 试a an d al l
oth
er

o
nes

at 51助ifi
eanee Iev el95 %

.
M of eo ver

,

eas

t e

rn
p

ar
t

of
t
h

e

co

u n t 职
,

f
r

om

t

ha re

a e
h es of

t

he



,
r e

ce i
v e

d

mor

e t
h

a n

no
rm

a
l ra i

n
f al l

,
t
h

e

re

-

g

ion

s

near

to
Be

ij
i
ng

a n
d T i

anj

i
n r e

ce i
v e

d

ove

r
1 0 %

more amou

n t t
h

an no
m

i a
l

a t 5
1助ifi

ean ee

lev el95%
.

T he spatial distribution of av er 眼e fl仪妇
一
s

easo

n p
r e e

i p i
t a t

i
on

a n o

m

a
l y as

p
e r e

en

t眼
e ofno

r-

m a』
amo

un
ts

ove

r
Ch
ina 15 sh ow n in F ig

.
4 fo

r th e fo ll
ow
i呢 y

ears
ofLa N ifi

a
eve
nts. In the fo l

-

low i雌 y
ears

of La N ifi
a,

mos

t p
ar

t s o
f

Ch

i
na re

e e
i
v e

d b
e 】ow no rm

al ra infal l i
n floo d sea son

,
e s

-

P
e e

i al l
y t

h
e

w es
t e

m
p

ar
t

of
t

h

e

co

u n t 巧 w here less
th an 90 %

of norn la】
amo

un ts

was
ob se rv

ed ;

N orth eas t Ch i
na ,

~

t
al

area

o
f

sou

t
h

eas

t e

rn
p

art
an

d
t
h

e

re
g i

on
b

e t
w ee

n t
h

e
H

u a n
g h

e
R i

ve

r

a n
d

t
h

e
H

u
ai h

e
R i

ve

r
,

r

ece

i
ve

d

mo

re
t

h
a n n o

rm

a

l
p

rec

i p i
t a t

i
on

:
fo

r e x a
m p

l

e
,

F
u z

h
o u

,
t
h

e c a
p

-

it al of F
uj

i
an

P

rov

i
nc

e
,

rec

ei
v

ed ov er 16
%

mo

re th an

n o

rm

a
l

.

肠m par ed Fi g
.
4 w ith Fi g

.
1 ,

5
1而l幽ty

ean be eonfirm
ed be

twe
en the pat terns

in the

onse
t y
ea-rs
ofE IN ifi o and the fol l

ow i飞
year s of La N ifi

a ,

i
t

1
5

p
0

SS i b l y
e

aus

ed b
y t

h at
s

eve
ral

E I N

ifio
ev

e n t s

oc

e u

rre

d i
n

th

e

fol
l
o

w i飞
y
~
of La N 谊

a . h im Plies t
ha
t t
he re are

~

re g

~

in tr an sfo ~
ng
p
roc ess

b etw
~ col

d

a
nd

warrn

p has es
of E N S O

,

夕 I

“ 二
资

0 1 8 0 洲0 540 卜口

‘..曰
-

曰
-

曰 口
ZNanhaiislands

F论.4 八门
om

al y p
erc en

ta g es of p

~
Pi tat ldn

in flcx 月

~for th
e
fol l
o
州ng yea rs of 肠 N 谊a

~

ts

(th
。
l
e
g e n d

s

are

t
h
e

sam

e
as t h 咙e in Fi g

.
1 )

肠m pari 飞
the la rg e seal e ehar ac teristics show n in Fi g

.
3 an d F ig

.
4 ,

t
h

e e
f f

e e t
of

t
i

me

-

l笔g
ed res

po nse of th e we
stern P ac ifi

e s
ub
tro pical h igh to 55 1

,

i
n t

h

e e
q

u a
t

o r

i
al

eas

t
e

m
P

ac
i f i

e

O

e e

an

,
e

an
al so b

e

ob se

rve

d

.

I
n

La

N 谊a onse t y

ears

,
t

h
e s

ub

t
ro

p i
e

al h i g h w as i
n

th

e t

ran

s
-

2 2 6



飞
i吧 pro

e
ess f
rom intens

ive to w eak one
but
mo
re intens ive an d no rthw ar d than no rm

alsitu-

ation in
spring an d

surnrne

r, t

he re ac he

s

of
t
h

e

Ch

a n
gl i

a n
g R i

v e r a n
d N

o r t
h

Ch

i
na

,

es
p

e e
i
all

y

N
o r t

h C h i
na

,

cou

l d re ce i
ve

mo

re
t

h
an

n o

rn

i a
l p

r e e
i p i

t a t
i
on

.

O
t

h
e

rw

i se

,

i
n t

ha fo l l
o

w i
ng

y
e a r s

of
La

N ifi
a

,
t
h

e

su b
t

ro
P i ca l h i

gh
w as w ea k

e r a n
d

mo

re

eas

t
w ar d

t
h

an no
rm

a
l i

n 印ri飞
and

s

urnme

rbe
caus
e s弓T

was

anorna

lo
usly low in p

rev
iou
s w inter ;

mo
st par ts

of
Ch
ina

th en re
-

eeive d b
elow no rm

al ral nf al l i
n flcx 记

seaso

n ,

al
t

ho ug
h

coas

t
al P

ar
t s

of

eas

t e

rn
Ch

i
n a e o

ul d re

-

e
ei

v e 派 little

mor

e p re
eip itatio n th an

norm

al
.

V
.
S U M M A R Y

0 11 th e b as i
s o f stat isti

cal res
ul ts P erf o

rm
ed to

a
se t of P re

eiP itation d a ta 诚th
rather lo吧

Period
,

i
t

can

b

e e o n
l l

rme

d
t
h at

t
h er

e
w

e

re

some

r e
l
a t

i

ons

b

e t
w ee

n t
h

e
fl cx 妇

~

season

P re
eiP ita

-

tion ov
er C hina

and E N S( 〕eve
n ts ,

b
u t t

h
e

re

was

no

s t a t
i
s t i

e
al

5
1助ifi

canc

e in
mos
t p叭

5of the

coun
tw
.
Itim plies thatthere

was
no t
asim plelinear co rre la

tlon betw ee n EN以〕and fl cx 对
一

sea

-

so
n p

r e e
i p i

t a t
i
on

i
n

Ch

i
na

.

I
t

se

ems

he
l p fu l to de

v e

fo
p

~

k i
n

ds

o
f

me

t
h
ed

o

log

y
to f i l

t e r
E N

-

厌)
signal f

rom
the no i

sy Pre eiPitatio n dat a
.

0 11the other han d
,

t
h

e
l
a r

g
e s e

al

e

ch

arac

t e
ri

s t
i es

o
f

s
p

a t
i al d i

s t
ri b

u t
i
on

o
f

av

e r a
g

e
n

oo
d

-

seaso

n P
r e e

i p i
t a t

io
n

anom

al y i
n

d i f fe
r

en

t p h

ases

of E N 以〕ind icat
ed th

at th
ere we re

some

large

s
cal
e Preeipitatio n patte

rns
~

eiated w ith E N 以〕 in fl cx 妇

~

ove

r
Ch
ina

,
t

h

ese

P at
t e

rn

s

¹

u
l d re f l

e e t t
h

e e
f fe

e t o
f

t
i

me

一

l
a
g g

e
d re

s
l刀
nse

o f th e

wes

te
rn P ac ifi

e s
ub
tro p i

e
al h ig h to t

he

v
ari
a tio n o f 5 5 1

,

i
n t

h

e

明
uato ri al eas

tern P
aeifie Oc ean

.

T h ere we re rem

arkable diffe
ren
ees b et

wee
n prec ip itation pat te

rns
~

iated 诚th diffe re nt

phases ofE N S( 〕
.
In the onse t y

ears

of E I N i五。
,

mo

s t p

art

s
,
o

f

Ch

i
n a

re

e e
i
ve

d b

e
l
o

w
n o

rm

a
l

f l cx 妇
一

season

r
ai

n

fal
l

,
o 祖y

some

r
眼i
ons ,

s u e
h as

coas

t
al

area

o
f so

u

th

eas

t e

rn
p

art

a n
d

sou

t
h

e

rn

P
ar

t
of N

o r t
h

eas

t

Ch

i
n a

re ce i
v

ed

a

加
ve no

rm
al
amo

unts. 0 11
con
tras t

,
a

l ar
g

e
p 斌 of

the

coun

-

tw from the re aehes oftha Y angtzeR ive rto North Ch i
na re ce ived

more

pre eipitation in the on
-

se ty
ears
of La N谊

a. T w o r馆i
ons we re se ns

itive to the influen
ee of E N以〕

,

one

1
5

S i
e

h
u

an

B as i
n

,

ano

t
h

e r
1
5 t

h
e r e

g i
on

near

to
Be ij

i飞 an d T ianj i
n . It 15 al so

mean

i飞ful
that there we re

cons
ide rable distinetio ns in pre eipitation P

atte
rns
bet
wee
n the on se t an d th

e fo llow i飞 y
ears of

E lN i五0
.
T h es

e
res
u
lt
s
are

h elP fu l to lo ng
一
t e

rm

fo re

e

as
t o

f f l cx 对
一

sea
son

P
re

e
i p i

t a t
i
o n

ove

r

Ch

i

-

n a
.

A C K N O W L E D G E M E N T S

T h i
s

P
ap

e r
1
5

b

ase

d
on

t
h

e

re

s

ear

e
h su

p 伪rt
ed by FO

undation of Sc ien ce
s in H ohai U nive

r-

sity
.
T he au th

or 15 gratef ul to Pro fesso rs Z ho
u E nj i and F an Zh

ongxiu fo r tha i
r w
arm

hearted

hel
p an d

stro 飞 en
cotir
笔

emen

t. 卫绝Sld es
,

t
h

e t

wo

anon

y
l l l o u s r e v

i
e

we

rs p

rov

i d
e

d h
e

l p fu l

s

吧
-

ges tlons
.

227



肠
Ilgbin ,

19 87

.

EI N 示。泛弘u th en l ()seilla ti on an d int
e

~
耐
chn. tiC var iabilit y

.
& Zen
t记
At
l刀。S

P}
记r id s 滋ca

,

11 (
2

)

:

2 0 9 一 2 2 0
.

( i
n C h in e se )

L in X u e c h un
,

Yu sh

u 单u
,

19 93

.

EI
N 而
evelltsan dfi仪记

一

~

Pr ec
iPi

tat

i
on

~

C h i
na 击ta 九介t印。阮瞥故 Si ni ca

,

51 ( 4)

:

4 3 4 一 4 4 1
.

( in C h l

nese

)

S h a b b ar A
. ,

19 93

.

E
x

l
〕

los
iv
e

vol

~

,

E N S O
a l l

d t h
e

C 田lad ian d

~

te
.

山
,
理2故

n
Cl i二te Q

洲t
re R

e 介Jr t
,

9 3 一 6
.

S hi ji
~

,

L i
n

X
u

ec h

u n ,

Z h
o u

Q i
x l

l
a n g

,

19 83

.

EI
N i fi

o e v e l l t s
,

p

rec
iPi

ta t

lon

出id t巴刀p
e r a tur

e in s u n u 刀Le r o

ver
C h i

n a
.
几介比切刃

-

z勿红沮z M b
n认ly

,

(
4

)

:
2 一 5

.

( in C 拓n
ese )

Y e D uz h
en g ,

Z
e n g

Q I
l l

g
e

un

,

G
、10 Y

u
f
t】,

19 91

.

R

~

八泊 on 肠
nte阴介刀’a

ry CI 艺ma
te
.
玫巧lng

: M et eo r。】吧i
eal P

~

,

22
4

.

(
in

C h i
l l

ese
)

Z h
a o

地呢
ua宜艰 ,

Z h
田lg

Xi

~

,

n ng
Y i h

u
l

,

19 90

.

EI
N 访0 an d A

n〔〕
ma

l
o u s

C lin 仍te in C h in a
.
In
: 尸子仪了仪过泛刀罗 on 及

刀
奢翻””1

W h
Zt丙扩 石b 八吮刀st

.

玫助ing
: M eteo m l呢i以 P~

,

10
8 一 n s

.

( in C h in

ese )

2 2 8


