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5 一1soN ofthe eastern Paeifie to the date

line
.
T hey fo und thatthe m axim um diffe

renee in heatbudgetbetw een E IN ino and L a N ina aP
-

Peared in the south ofequatorialoeean
.
Z hu and Y ang(1990)have analysed the sensible and la

-

tent heat fluxes in the Indian and Pacifle O eeans during the develoPing and ending m onths of

the ElN ino eventin 1983
.
They fo und thatthe distributionsofsensible and latentheatfluxes in

the Indian O eean w ere sim i]ar to those in norm a]years
.
These researehes have Provided usefu l

refe rences fo r understanding the influence ofsea tem Perature anom aly on the atm osPhere
.
B ut

fu rther study 15 needed beeause only fe w eritem sofheatexehangesw ere eom Puted or lim ited re-

gion w aseovered in theirw ork
.
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It15expected that this study eould be

helPfu lfo runderstanding the m echanism ofair一 s e a h e a t e x e h a n g e in th
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1 9 8 6 一M arch 1988 w as a signifieant oeeanie event w hieh eontinued 18 m onths w ith the

m axim um average m onthly above一 n o r
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1975 w asa

stronger L a N ina event w hieh eontinued 17 m onths w ith the m axim um average m onthly

below 一 n o r
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m

a ly

w a s P o s 一ti v e
.

F r o
m F 一g s

.

3 e a n
d 3 d i t

c o u ld b e s e e n t h
a t o n t h

e e a s t e r n e q u a t o r i a l P a e
i n

e s 一20

w m 一
2

m
o r e

(
l
e s s

)

s e n s , b l e h e a t w a s r e 一e a se d (g
o t) t。

(介
o m ) th e a tm o sp h ere in 一9 8 7 a S Co m p a re d

w ith th a t in 19 74
.
S im ila r eh a rae te ristie s w e re fo u n d In th e m ld d le eq u a to ria l P a eifi e

一n th e w e ste rn eq u a to r一a l P a e in
c se n s ib l

e h e a t e x c h a n g e s w e r e a b o u r s一 low m
一

2
.

s
o

m
e

s e a t t e r e
d

n e
g

a t i
v e

fl
u x a r e a e o u

l d b
e

fo
u n

d i
n

J
a n u a r

y 1 9 8 7 d
u e t o

l
o

w
e r s e a s u r

fa
e e

t
e

m P
e r a

-

t u r e t h
e r e

(
r e

fe
r t o

F i g

.

2 )

.

I
n s u

b
t r o

P i
e a

l
o e e a n

.

i t w
a s s

i g
n

i fi
e a n t t

h
a t

m
o r e s e n s

i b l
e

h
e a t w

a s r e
l

e a s e
d i

n t o t h
e a t

m
o s

-

P h
e r e

i
n n o r t

h
e r n s u

b t r o
P i

c a
l P

a e
i 几e in J a n u a ry 19 8 7 th a n th a t in J a n u a ry 19 7 4

,
e s

p
e e

i
a

l l y
n e a r

t h
e e o a s t o

r e h i

n a
w h

e r e t h
e

m
a x

i m

u

m n
u x r e a c

h
e

d 1 l o
w m

一
2

,

b
e

i
n

g x o 一3ow m
一

2
m

o r e t
h

a n

t
h

a t i
n

J
a n u a r

y 一9 74 a n d n e a r th e w e stern c o a st o r M e x ieo
,

b
e

i
n

g x o 一Zow m
一

2
m

o r e s e n s
i b 一e

h ea t relea se d th an th a t 一n J a n u a r y 1 9 7 4

.

B u t i n t h
e s e r e g i o n s t h e r e g a xn e d m

o r e s e n s i b le h e a t a n
d

th e n e g a t i v e v a l u e s w e r e
fo

u n d i n t h e
d i

ffe
r e n e e d i a g r a

m in s u
m m

e r 1 9 8 7
.

l f a i r t e ln P e r a t u r e d i
s
-

t r i b
u t io n s in J a n u a r y a n d J u l y o f 1 9 7 4 a n

d 1 9 8 7 ( fl g u r e s o
m i t t e d )

a n
d F i g

.

2 a r e t a k e n i n t o a c
-

e o u n t
.

i t e o u l d b e
i m P li e d t h a t t h e d i

ffe
r e n e e s o

f
s e n s i b le h e a t fl u x e s i n n o r t h

e r n s u
b t r o P i

c a l P a
-

e i fl
c a r e m a 一n ly d e t e r

m i n e d b y a i r t e m P e r a t u r e in w i n t e r t i m
e a n

d b y s e a s u r
fa

e e t e m p e r a t u r e I n

s u m m
e r t i m

e
.

I n s o u r h e r n s u b t r o P ie a l P a e i fl
e t h e d i

ffe
r e n c e s o f s e n s i b le h e a t e x e h a n g e s b e t w e e n

1 9 7 4 a n d 1 9 8 7 w e r e s
m

a
l l

e r t h
a n t h

o s e in n o r t h
e r n s u b t r o P l e a l P a e i6

e
d

u e t o t h
e

i
n

fl
u e n e e o

f

s m a l l e r l a n d m
a s s

.



飞arg est e om p o n en t o f h ea t lo sse s e o m P a red w ith th e lo n g w a v e ra d ia tio n a n d sen sib le

h ea t fl u x e s
.
F ro m E q

.
(2 ) it su g g e sts th a t th e c o n tro l fa cto rs o f la ten t h ea t a re w in d sP ee d a n d

v ertiea l g ra d ie n t o f sP ee ifl e h u m id ity o n th e se a su rfa ee
.
T h e g ra d ien t o f sP e ei行c h u m id ity d e-

P en d s o n a ir一 s e a te m P e r a t u r e
d iffe

re n c e
.

T h e r
i
s
i
n g o r d e e lin in g o f s e a s u r

fa
e e te m P e r a tu r e

w o u ld in fl
u e n e e t h e a

i
r 一 s e a te m p e r a tu re

d i
ffe

r e n e e w h ie h i
n tu rn a ffe

e t s t h e v e r tie a l g r a d ie n t o f

sP e e i行e h u m id ity
.

30oN

丁门“
口习

3 0
0
5

30
O
N

、石

丫
(
c

)

, 吸
· 〔

熟

珍

。

淤似
{

一

广叭
段 立

火

3005
120oE 180 120ow 120OE 180

SQ I

120ow

望
�

吸30口
N

3 0
o

N

:
0

。

嗯

。

卜玩八娜C3
弓

3005 3005
120oE 180 120ow I20oE 180 120ow

Fig.4.AsInFig.3,
e x e e

P
t

fo

r
l

a
t
e n

t
h

e a
t

(c)、饰
I】0 10 0 30

o
N

粼卿亮是粼
也口叫那厂写派

30oN l0

犷、 一

吻
户q

尹 ~ 一一

猫
一 ,

3 0
0
5

坛而 箍180 30051}120oE
{
吮办、180 120ow

30oN 30oN \0叹d)
一又达

卜
/

牙连砂互叹一

夕从八四.

训份一180伙
.
叮小

01声苏--l

3005

0 盯

3005
I20oE 180 120ow 120oE

F19
.
5
.
Asin Flg3 ,

e x c e
p t

fo

r n e
t

l

o n

g
w

a v e r a

d

一a ti
o n



一
S E A H E A T E X C H A N G E M E C H A N I S M 8 5

F ig 4 d i
s

P l
a

y
s t h

e
l
a t e n t

h
e a t

fl
u x e s a n

d
t
h

e
i
r

d i
ffe

r e n e e s
i
n

J
a n u a r

y
a n

d J
u

ly o f 1 9 7 4
a n

d

1 9 8 7

.

I t e o u
l d b

e s e e n t h
a t

m
o r e

l
a t e n t h

e a t w
a s r e

l
e a s e

d i
n

J
a n u a r

y
a n

d J
u

l y
o

f 1 9 8 7
o n t h

e

t r o
P i

e a
l

o e e a n s u r
fa

c e
,

e s
P

e e
i

a
l l y

t
h

e
w

a
t

e r a r e a
w

e s
t

o
f

t
h

e c o a s
t

o
f E

e u a

d

o r a n

d
P

e r u
w h

e r e

t
h

e
I

a
t

e n
t

h

e a
t

n

u x e s
w

e r e
4 0 一sow m

一
2

m
o r e t

h
a n t

h
o s e

i
n

J
a n u a r

y
a n

d J
u

l y
o

r 一9 7 4 a n d a s

m u e h a s 4一6 tim es larger than the diffe
reneesofsensible heatfluxes

,

I

n s

P

r

i

n

g

a n

d

a u
t

u

m

n s

i m

-

i l

a r e

h

a r a c
t

e r

i

s
t

i

e s

w

e r e

fo

u n

d

(
fi

g

u r e o

m
i

t t
e

d

)

、

I

n

O

e
t

.

1 9 8 7

,

t
h

e

m

o s t d
e v e

l
o

p
e

d

s t a
g

e

i

n t
h

e
E I

N i
n o

,

a

l

a r

g

e 一a ten t h e a t n u x a re a w ith o v e r Is o w m
一

2
w

a s
fo

u n
d

e
l
o s e t o t h

e
w

e s t e r n c o a s t o
f

E
e u a

d
o r

w h
e r e t h

e
x
a t e n t h

e a t n
u x

w
a s o n

l y l o o
w m

一
2 e v e n

b
e

l
o

w s o
w m

一
2

i
n

o
e t

.

1 9 7 4

.

x t

e o u
l d b

e e x
p l

a
i

n e
d

t h
a

t
t h

e
d i

ffe

r e n c e
b

e t w
e e n t h

e s a t u r a t i
o n s

P
e e

i fi
e

h
u

m i d i t y
e o r r e s

P
o n

d i
n

g t o

h i g h
e r

T

、
a n

d
t h

e s u r
fa

e e s
P

e e
i 八e h u m id ity 一5 la r g e r w h

e n 界 15 higher,
e v e n

i f t h
e a

i
r 一 s e a te m

-

P e ra t u re
d i

tTe
re n e e 15 th e sa

m
e
.

3

.

N e l L o n g 、,
·

a 、e R a j i“I io n

T h
e o e e a n s u r

fa
e e e o n t i n u o u s

ly
r e le a s e s

l
o n

g w a v e r a d i
a t i

o n u p w a r d

.

F r o
m E q

.

( 3 )
t h e

m
a

-

jo
r

fa
e t o r s e o n t r o l l i n g , t s l a r g e 一 s e a

l
e p a tte rn a r e e

l
o u d e o v e r ,

s
P

e e
i fi

e

h

u

m i d i
t y

a n

d

a
i
r 一s e a

te m P e ra tu r e d i
ffe

re n c e b e s id
e s th

e s e a s u r
fa

e e te m P e r a tu r e
.

T h e r e
fo

r e u n d e r th
e a

i
r 一 s e a e o u P

-

li
n g a n d in t e r a e ti

o n ,

t h
e r e s

P
o n s e o

f
n e

t l

o n
g w

a v e r a

d i

a t i
o n o v e r t

h

e o e e a n s u r

fa

e e
d

u r

i

n
g E I

N i
n o a n

d L
a

N i
n a e o u

l d b
e v e r

y
e o

m P l i
e a t e

d

.

F i g

.

5
r e

P
r e s e n t s t

h

e n e t l
o n

g w
a v e r a

d i
a t i

o n

fl

u x e s a n

d
t h

e
i
r

d i

ffe

r e n e e s

i

n

J

a n u a r
y

a n

d J
u

l y

o
f 1 9 7 4

a n

d 1 9 8 7

.

I t e o u
l d b

e s e e n t h
a t t

h

e
l
o

w
一v a lu e

b
e !t s o f r a d ia tio n

fl
u x e s w e r e

fo
u n d in th

e

e q u a to r
i
a

l
o c e a n a n d th a t th

e la r g e a
m

o u n t o f th e r a
d ia tio n fl u x e s w e r e r e le a se d in to th e a tm

o s-

P h e r e fr o
m

s u b tr o P ie a l o e e a n s
i
n w in te r h e

m is P h e re
.

I n e o
m P a rin g 1 9 8 7 w ith 1 9 7 4

,

o n
t

h

e e

q

u a

-

t
o r

i

a

l

o e e a n s u r

fa

c e
t

h

e n e
t

l

o n

g w

a v e r a

d i

a
t

i

o n

fl

u x

d

u r

i

n

g E I N i

n o

w

a s

l

e s s
t

h

a n
t

h

a
t

d

u r

i

n

g

L

a

N i

n a

b y
t

h

e

d
i

rfe

r e n e e s o

r s

一
ow m 一 2 a n

d
t
h

e r e a
p p

e a r s n e
g

a t i
v e a r e a

i
n t h

e
d i

rre

r e n e e
d i

s
-

t r
i b

u t i
o n s o

f F i g

.

5

.

I
n

J
a n u a r

y 1 9 7 4 t
h

e r a
d i

a t i
o n

fl
u x e s o n e

q
u a t o r

i
a

l
o e e a n s u r

fa
e e r a n

g
e

d

fr
o

m 6 0 t o
7 o

w m

一
2 e x e e

p t
fo

r t h
e o e e a n n e a r

x
n

d
o n e s

i
a

,

w h i l
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t
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t t
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.
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t
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s o
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i d
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e r e
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i d
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renee ofsensible heat

fluxes and the diffe
rence of netlongw ave radiation fluxes are oPPosite during EIN ino and La

N ina
.
henee the diffe

renee of released totalenergy on oeean surfa ee m ainly refleets the diffe
r-

enee oflatent heat fluxes betw een E lN ino and L a N ina
.
Sinee the difl七ren ee o f se n sib le h e a t
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r e n c e s in J a n u a ry a n d J u ly o f

1 9 7 4 a n
d 1 9 8 7
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o r e
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In th e d iffe

renee d istrib utio ns o f F ig
.
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toria一o e ea n su rfa ee w ith 一a rg e lo w 一v a 一u e e e n te rs o r 一 l o o w m
2
.
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b
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e v a s t o e e a n s u r

fa

e e
g

o t a n e t g
a

i
n o

f h
e a t

fl

u x o v e r

1 0 O
W m

一
2

.

I
n s u

b t r o
P i

e a
l

o c e a n
,

t
h

e e
h

a r a c
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b
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i d
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