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h i f
t

e

d

t
o

w

a r

d

s
t

h

e

w

a r

m

a

i

r

b
y

a

b

o u
t

3 0 0
k m

.
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s
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t
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h
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r o n
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C o m p a re d w ith th e ea s e w ith o u t an o m a ly (E X P I )
,

t

h

e r e a

l m

o

f

s
i g

n

i f
i

e a n t
p

o s
i

r
i

v e

r e

l

a
t

i

v e v o r
t

i
e

i
t

y ( 套> 10一 ‘ s 一 ‘
) 1

5 n o
l
o n

g
e r

l i m i t e
d i

n a t
h i

n
l
a

y
e r n e a r t

h
e s u r

f
a e e

b
u t c a n

b
e s e e n u

p t o
5 k m

a
l
t

i
t u

d
e

.

F
u r t

h
e r

m
o r e
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s

i g
n

i f i
e a ri t p

o s
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v e v o r t
i
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w
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e
h
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l d i

r e e t i
o n

.

T h
e in t e n s

it y o
f h ig h

v o r t ie i
t y 15 in e r e a s e

d f
r o

m

1
.

4 4 又 1 0 一 ‘ s 一 1
i
n

E X P I t o
2

.

2 0 X 1 0
一 ‘ s 一 1

( E X P Z )
a n

d 1

.

9 4 只 1 0
一 ‘ s 一 ’

( E X P 3 )

.
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e
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v e
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i
e
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o v e t
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e
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.
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r e
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l l
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E X P
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I
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d d i

t

i

o n

,

t
h

e s u r

f

a e e
P

o s

i
t

i
v e v o r

t
i

e
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t
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e e n

t
e r

1
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e
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e

w

a r

m

s
i

d
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o u
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.
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r e
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i d

e o
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e u
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e r

l

e v e
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a r o e
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i

n

i

e z o n e

.

T h i
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1

5 s

i m i l

a r
t

o
t

h

e o

b

s e r v a
t

i

o n n e a r a

M

e

i
y

u

f

r o n
t t

h

a t t

h

e

l

o
w

e r

l

e v e

l

p
o s

i
t

i

v e v o r
t

i

e
i

t
y

e e n
t

e r

1

5 a s s o e

i

a
t

e

d w i
t

h l i
t t

l

e
t

h

e r

m

a

l
g

r a

d i

e n
t

.

B
y

a n a

l
y

z
i

n
g

t
h

e v e r
t

i

e a

l

v e

l

o e
i

t
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f i

e

l d
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f

o r
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=
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i

n
t

h

e e x
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e r
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e n
t
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E X P
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a n

d E X P
3

(
n o

t
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h

o

w

n
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,

i
t

e a n

b

e

f

o u n

d
t

h

a
t t

h

e
p

o s

i
t

i
v e

P V A h

a s
t

h

e

f

o

l l

o
w

i

n
g

e

f f

e e
t

s o n
t

h

e

f

r o n
t

o
g

e n e
t

i

e s e e o n

d

a r
y

e

i

r e u

l

a
t

i

o n
:

( 1 )
t

h

e a s e e n
t

e e n
t

e r

1

5

l

o e a
t

e

d

a

l

o

f
t t

h

e s u r

f

a e e

P
o s

i
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i
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t

i
e
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e r
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i

f f

e r e n
t

f
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t
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e e x
p

e r
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e n
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o u
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P V A

.
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e r e
t

h

e a s e e n t

e e n
t

e r
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2
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k m
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t

h

e

w

a r
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s

i d

e o

f
t

h

e s u r

f

a e e v o r
t

i

e

i
t

y
e e n

t
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(
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a s e e n
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o
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i
t

e
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e
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i
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e a r

i

n
g

i
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i d
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h

e
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a

i
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h

e

d
i
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b
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( 3 )

t
h

e
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b

e
t

w

e e n
t

h

e

i

n
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i
t

i

e s o
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t

h

e a s e e n
t
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d d
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t
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a n

d d

e s e e n
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t

h

o r

i
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l l
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l d
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i d
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:
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p p
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i p
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f
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o v e r
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h
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t
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l l
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h
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i
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h
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e r
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t
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e a
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i
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i
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t
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t
h

t
h

e

w

a r
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s
t
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n
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p p
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l d d i
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t
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.
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d d
e s e e n t
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r e s

p

e e
t

i

v e

l
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P V A

e e n t e r
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n
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i d
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n o
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.
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c
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i
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p p
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i m
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l i d b
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l
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t

e n

d

s
t

o o

f f

s e
t t

h

e

f

r o n
t

o
g

e n e
t

i
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.

1 9 8 4 )
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e r e

f

o r e

,

t
h

e

i

n
t

e
g

r a
t

i

o n o

f
t

h

e

m

o

d

e

l

s
t

o
p

s

w h

e n
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h
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r o n
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b
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:
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f
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i
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1
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i m
p

l
y

i

n
g

t
h

a
t t

h

e

m

o r e r a
p

i d i
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g
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l
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h
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t
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t

i

e

i
t

y
b

e

i

n
g

e

l

o s e
t

o
t

h

a
t

i

n

d

u e e

d b
y

t
h

e

b

a r o e

l i

n

i

e z o n e

.

3

.

E

v o

l

u
t

i
o n

of

t
h

‘
F ro

n ta l S tr u c tu re

T h
e

f
r o n ta l

s tr u e t u r e e
h

a n g e s s
ig

n
ifi

e a n t ly
a s th

e
f
r o n to g e n e t i

e p r o e e s s p r o e e e
d

s
.

I
n

E X P 3
,

t
h

e s

l

o
p

e o

f
t

h

e

l

o
w

e r s e e
t

i

o n o

f
t

h

e a x

i

s o

f
t

h

e

b

a r o e

l i

n

i

e z o n e
i

n e r e a s e s
g

r a

d

u a

l l
y

( k m )

1 5
「

l 2

,,

卜
6·

0

L

一 10 00
臀

一 5 0 0 0 50 0 10 0 0 15 0 0

(k m )

F ig
.
7
.

T h e h o rizo nta l g rad ien t o f po ten tial tem peratu re (10一 右
K m

一 1
) f

o r z 二 2 4 h in E X P 3
.

T h e

heav y d ashed lin e ,

h

e a v

y
d

o t t
e

d l 互ne and th e h eavy solid lin e are th e axis of th e b aroclin ie zo n e

at t= 0
,

t 二 12
.
5 h and t= 2 4 h resP eetively

.



衣 F R O N T O G E N E SIS 45 5

a n d b e e o m e s n ea r ly v e rtie a l a t t = 1 2 h
,

w
i

t
h

t
h

e
t

h

e r

m

a

l
g

r a

d i

e n
t

i
n

t
h

e

l

o
w

e s
t

1

.

5
k m

l

a
y

e r e v e n

l
y

d i

s
t

r

i b

u
t

e

d
i

n a

b

e

l
t

3 0 0
k m

w
i d

e

.

A
t t 一 24 h (F ig

.
7 )

,

a n a r r o

w b

e

l
t

o

f

i

n
t

e n s e

b

a r o e

l
i

n
i

e z o n e

1

5

f

o r

m

e

d
w i

t
h i

t
s a x

i

s r a
t

h

e r s

h

a r
P (

1

:

4 0 )
b

e

l

o
w 3

k m

,

b

u
t

a

m

u e

h

f l

a
t t

e r s

l

o

p

e

i

n
t

h

e u

p P

e r
t

r o

p

o s

P
h

e r e

.

B

e
t

w

e e n
t

=
1 2

h

t
o

2 4
h

,

t
h

e

f

r o n
t

a

l

z o n e

m

o v e

d

t
o

w
a r

d

s
t

h

e e o

l d

s
i

d

e

b
y

a

b

o u
t

8
0

k m

.

T h i

s

f

e a
t

u r e o

f

“

w
a r

m f

r o n t

”

h

a s n o
t

b

e e n n o
t

i
e e

d

i
n

t
h

e
p

r e v
i

o u s s
t

u

d i

e s

.

S i m
i

l

a r e

h

a n
g

e s a

l

s o o e e u r

i

n

E X P 2

.

T h

e s
t

r u e
t

u r e o

f
t

h

e
p

o s

i
t

i

v e v o r
t

i

e
i

t
y

r e
g

i

o n

i

n
t

h

e

l

o

w

e r
t

r o
p

o s
p

h

e r e a

l

s o e x
p

e r
i

e n e e s

5

i
g

n
i

f i

e a n
t

e

h

a n
g

e s

.

T h

e s

l

o
p

e o

f
i

t
s a x

i

s

i

n

E X P
I

d

o e s n o
t

e

h

a n
g

e

d

u r

i

n
g

t
h

e

2
4

h

o

f

i

n
t

e
g

r a
t

i
o n

b

u
t t

h

a
t

i
n

E X P Z

a n

d E X P
3

d

e e r e a s e s s
t

e a

d i l
y

a
p p

r o a e

h i

n
g

l

:

6 6

a n

d
l

:

4 0

,

r e s
p

e e
t

i

v e

l
y

.

E

v e n

i

n

E X P
3

,

t
h

e e
q

u

i

v a

l

e n
t

b

a r o
t

r o
p

i

e s
t

r u e
t

u r e
1

5 n o

l

o n
g

e r e

l

e a r

,

T h

e

w
i d

t

h

o

f

t

h

e

p

o s

i

t

i

v e v o r
t

i

e

i

t
y

r e

g
i

o n

1

5 r e

d

u e e

d

t
o

3 0 0
k m i

n

2
4

h

.

A

t
t

=
2 4

h

,

t
h

e a s e e n
t

m

o
t

i

o n

1

5 n o

l

o n
g

e r

l i m i
t

e

d
i

n a

f i

n

i
t

e z o n e
(

F i
g

.

8 )

,

w
i

t
h

t
h

e

w
h

o

l

e

w

a r

m

s

i d

e o e e u
P

i

e

d b
y

a s e e n
t

f l

o

w

.

T h

e r a
t

i
o o

f

a s e e n
t t

o

d

e s e e n
t

i
n

t
e n s

i
t

y
1

5

r e

d

u e e

d f

r o

m i
t

s

i

n
i

t
i

a

l

v a

l

u e o

f
2

.

3
t

o
1

.

7
a n

d
1

.

5
f

o r

E X P
Z

a n

d E X P
3

,

r e s
p

e e
t

i
v e

l
y

.

I

n s
p

e e
t

i

n
g

t
h

e e u r v e s o

f
t

e

m
p

o r a

l

e

h

a n
g

e o

f

a s e e n
t

i

n
t

e n s
i

t
y (

n o
t

s

h

o
w

n
)

r e v e a

l

s a n

i

n e r e a s e

f i

r s
t

a n

d
t

h

e n

d

e e r e a s e

i

n

b

o
t

h E X P Z

a n

d E X P
3

.

T h
i

s

1

5 e a u s e

d b
y

t
h

e e

h

a n
g

e o

f

( k m )

1 5 0 0
2 0 0 0

火火
。

义 一
。

尸

一一
乡乡、之卜一一夕 任毛士二丁二‘一一一一一一~~~

叠叠巍少少(krn)(km)
。。 八

U

.

000

\\\
U

.

心 / 一一一一一一一- 一一一一一一一---

气气

退~ ) 里多勺厂二一一一一

氢氢氢~~~~止二, 一一一/
///

一 1 0 0 0 一 5 0 0 5 0 0

( k m )

10 0 0 1 5 0 0 2 0 0 0

F ig
.
8
.

V
e r tie a l

v e
l
o e

it y fi
e
ld f

o r t= 2 4 h in (a ) E X P Z a n
d (b ) E X P 3

.
T h

e u n it 1
5 1 0 一 3

m
s 一 ’

.



一
s e a

l
e

b
a r o e

l i
n

i t y

.

C
o

m p
a r

i
n

g t
h

e v e r t
i

e a
l

v e
l

o e
i
t y f i

e
l d

s
f

o r t
= 0

a n
d

t
= 2 4 h

t e
l l

s u s t
h

a t t
h

e

l
a t t e r e e n t e r

m
o v e s

b y
a

b
o u t 2 4 0 k m

,

a n

d
t

h

e s

h i f
t

o

f
t

h

e

f

o r

m

e r e e n
t

e r
(

H

o s

k i

n s e
t

a

l

.

1
9 5 4 ) 1

5 a

b

o u
t

x

。
( 1 一 e一 盯) = 2 3 0 k m

,

w
i

t
h

t
h

e
t

w

o r o u
g

h l
y

t
h

e s a

m

e

.

H

o

w

e v e r

,

b

e e a u s e

o

f
t

h

e s e a

l

e e o n
t

r a e
t

i

o n o

f
t

h

e

P V A

a n

d

t

h

e r e
g

i

o n o

f

a s s o e

i

a
t

e

d

a s e e n
t

,

t

h

e

p
h

a s e

d
i

f f

e r e n e e

b

e
t

w

e e n
t

h

e
t

w

o e o

m
p

o n e n
t

s o

f

t

h

e v e r
t

i

e a

l m

o
t

i

o n

i

n e r e a s e s

g

r a

d

u a

l l
y i

n

E
X P

2

.

T h

e o r

i
g i

n a

l

o v e r

l

a

y i

n

g

o

f

a s e e n
t

s

1

5 r e

p
l

a e e

d b
y p

a r
t

i

a

l

o

f f

s e
t t

i

n

g
b

e
t

w

e e n a s e e n
t

a n

d

d

e s e e n
t

l

e a

d i

n

g
t

o
t

h

e

d

e e r e a s e o

f

t

h

e r e s u

l

t
a n

t
a s e e n

t
e e n

t
e r

.

I

n

E X P
3

,

t

h

e

i

n

i
t

i

a

l

l

o e a
t

i

o n o

f

t

h

e

P
V A 1

5
t

o
t

h

e

w

a r

m

e r s

i
d

e o

f

t

h

e a s e e n
t

e e n
t

e r

i

n

d

u e e

d b
y

t

h

e

l

a r

g

e

一
s e a

l
e

b
a r o e

l i
n

i
t y ( X

,
= 8 0 0 k m f

o r t
h

e
f

o r
m

e r a n
d X

:
= 7 0 0 k m f

o r t
h

e
l

a t t e r
)

a n
d

s
h i f

t s t o
i

t s

e o
l d

e r s
i d

e a t t
= 2 4 h ( X

I
= 3 3 0 k m

a n
d X

:
= 4 7 0 k m )

,

l

e a

d
i

n

g

t o a e

h

a n

g

e

i

n

p
h

a s e

d
i

f f

e r e n e e o

f d

e e r e a s e

f i

r s
t

a n

d

t

h

e n

i

n e r e a s e

,

a n

d

a

l

o n
g

e r
t

i m

e
p

e r

i

o

d

o

f

a s e e n
t

s

o v e r

l

a
y

i

n
g

.

F

u r
t

h

e r

m

o r e

,

a
t 艺= 2 4 h

,

t
h

e a s e e n
t

e e n
t

e r
1

5

l

o e a
t

e

d

a
t

3
0 0

k m

o n
t

h

e e o

l d

e r

5

i d

e o

f
t

h

e s u r

f

a e e v o r
t

i
e

i
t

y
e e n

t
e r

i

n

E X P
Z w

h i l

e
t

h

e

d i

s
t

a n e e

b

e
t

w
e e n

t
h

e
t

w
o

1
5 o n

l
y

1
0 0

k m i

n

E X P
3

.

T h

e

f

o r

m

e r
1

5

i

n

f

a v o r o

f
p

r e e
i P

i
t

a
t

i

o n o n
t

h

e e o

l d

s
i

d

e
w

h

l

l

e
t

h

e

l

a
t t

e r
i

s a

f

a v o r a

b l

e s

i
t

u a
t

i
o n

f

o r s
t

a

b l

e a n

d

e o n v e e
t

i
v e

P
r e e

i p
i

t
a

t
i

o n n e a r t

h

e s u r

f

a e e

f

r o n
t

a n

d

I n s
i

d

e

t
h

e

w

a r

m

a
i

r

.

S

u

m m

a r

i

z

i

n
g

t
h

e a n a

l
y

s e s o

f
t

h
i

s s e e
t

i
o n

,

o n e e a n

f
i

n

d
t

h

a
t t

h

e
p

o s
i

t
i

v e
P

V A

n e a r r

h

e

l

o
w

e r
t

r o
p

o s
p

h

e r e

h

a s
t

h

e e

f f

e e
t

o

f

a e e e

l

e r a
t

i
n

g
t

h

e

f

r o n
t

o
g

e n e s
i

s

.

A
p

o s
i

t
i

v e
P

V A

n e a r

t
h

e

b

a r o e

l
i

n
i

e z o n e

1

5 e s
p

e e

i

a

l l
y

f

a v o r a

b l

e

f

o r
t

h

e

f

o r

m

a
t

i
o n o

f

a n
i

n
t

e n s e

f

r o n
t

i
n a s

h

o r
t

e r

p
e r

i

o

d
w

h i l

e
t

h

e

P V A i

n s
i

d

e
t

h

e

w

a r

m

a
i

r

1

5
i

n

f

a v o r o

f
t

h

e

f

o r

m

a t
i

o n a n

d m

a
i

n
t

e n a n e e o

f

a

f

r o n
t

a

l

s
t

r u e
t

u r e s

i m
i

l

a r
t

o e
q

u
i

v a

l

e n
t

b

a r o e

l i

n
i

e s
t

r u e
t

u r e

.

H

o

w

e v e r

,

t
h i

s e
q

u
i

v a

l

e n
t

b

a r o
t

r o
p i

e s
t

r u e
t

u r e

b

e e o

m

e s

l

e s s e

l

e a r

l

a
t

e r

i

n

b

o
t

h

e a s e 争 a n d th e tim e n ee d ed fo r th e

fo rm a tio n o f a n in ten se fro n tal zo n e 15 still q u ite lo n g
.

V
.

T H E E F F E C T S O F L A T E N T H E A T R E L E A S E

T h e m o s t im p o rta n t e ffe et o f th e d ia b a tie h ea tin g d u e to late n t h ea t re lea se 15 to

fu rth e r a ee ele ra te th e fro n to g en e sis
.

F ro m F ig
.

6
,

i
t

e a n

b

e s e e n
t

h

a
t

E
X P

W

,

t

h

e

e x

p

e r

i
m

e n
t

w i
t

h

t

h

e s a

m

e

i

n

i

t

i

a

l

e o n

d
i

t
i

o n a s

i

n

E X P
3

b

u
t

i

n e o r

p

o r a t

i

n

g
l

a
t

e n
t

h

e a
t

r e

l

e a s e

,

P

r o

d

u e e s a n

i

n
t

e n s e

f

r o n
t

1 1 h i

n a

d

v a n e e o

f E X P 3

.

C

o

m
p

a r e

d
w i

t

h

t

h

e

m

o

i

s t

e x

P

e r

i
m

e n
t

w
i

t

h

o u
t

P

o s

i
t

i

v e

P V A ( T h

o r

P

e a n

d E m

a n u e

l
1 9

8
5 )

,

t
h

e

f

o r

m

a
t

i

o n o

f
t

h

e

i
n

t
e n s e

f

r o n
t

1
5 a

l

s o
1 0

h

e a r

l i

e r

.

T h

e r e

f

o r e

,

t
h

e e o

m b i

n a
t

i
o n o

f
p

o s

i
t

i

v e
P

V A
i

n
t

h

e

l

o

w

e r

t
r o

p
o s

p
h

e r e a n

d
t

h

e e o n

d

e n s a
t

i
o n a

l h

e a
t

i

n
g 1

5 a

f

a v o r a

b l

e e o n

d
i

t
i

o n

f

o r a n

i

n t e n s e

f

r o n t
t

o

f

o r

m i

n a s

h

o r
t t

i m

e
P

e r
i

o

d

.

W

i
t

h
t

h

e

i

n e

l

u s

i

o n o

f l

a
t

e n
t

h

e a
t

r e

l

e a s e

,

t
h

e

h

o r

i

z o n
t

a

l

s e a

l

e o

f
t

h

e r e
g i

o n o

f
p

o s
i

t
i

v e

v o r
t

i
e

i
t

y
1

5

f

u r
t

h

e r r e

d

u e e

d

.

I
t

1

5 a

b

o u
t

4 0 0
k m

a
t t

= 1 3 h

,

o n e
t

h i

r

d l

e s s
t

h

a n
t

h

a
t

i
n

t
h

e

d

r
y

e x
P

e r
i

m

e n
t

.

T h

e s

l

o
p

e o

f i
t

s a x

i

s a
t t

h i

s
t

i
m

e
1

5 a

b

o u
t

l

:

2 0

,

e o n s
i

s
t

e n
t

w
i

t
h

t
h

e

o

b

s e r v e

d

s

l

o
p

e o

f
M

e
i y

u

f

r o n
t

s

.

T h

e a
g

e o s
t

r o
p

h i

e s
t

r e a

m f

u n e
t

i

o n

f

o r
t

=
1 4

h i

n
t

h

e

m

o

i

s
t

e x
p

e r

i m

e n
t

E X P
W

1

5 s

h

o

w

n

i

n

F
i g

.

g
a

.

T h

e a s e e n
t

r e
g

i

o n o

f f
i

n

i
t

e

w i d
t

h 1

5

m

a

i

n
t

a
i

n e

d

a n

d i
t

s

w i d
t

h 1

5

f

u r
t

h

e r r e

d

u e e

d

t
o

5
0 0

k m
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e r
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e e o

l d
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a n o rd e r o f m ag n it u d e g re ate r th a n th e d e se en t
.

T h e a g e o s tro p h ie v e lo eity (u
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) f i
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l d (
n o t

s
h

o
w

n
)

s
h

o
w

s a
l i

n e o
f

e o n v e r
g

e n e e
w i t

h
o

p p
o s

i
t e

(
a

g
e o s t r o

p h i
e

) w i
n

d
v e e t o r s

,

s

l

o
p i

n
g

t
o

w
a r

d

s
t

h

e e o

l d

e r s

i d

e I n
t

h

e v
i

e

i

n
i

t
y

o

f
t

h

e

f

r o n
t

a

l

z o n e

i

n
t

h

e

l

o
w

e r
t

r o
p

o s
p

h

e r e ;

I

n
t

h

e

u
p p

e r t r o
p

o s
p

h

e r e

,

a

l
i

n e o

f d
i

v e r

g

e n e e

1

5

f

o u n

d

.

A l l

o

f

t

h

e s e

w

e r e n o
t

f

o u n

d
i

n
t

h

e

p

r e v

i

o u s s
t

u

d
i

e s

.

W

i
t

h

t

h

e e o n

d

e n s a
t

i

o n a

l h

e a
t

i

n

g
t

a

k

e n

i

n
t

o e o n s

i d

e r a
t

i

o n

,

t

h

e v
i

r
t

u a

l

5
t

a r
i

e s
t

a

b i l i
t

y ( 刀况/刀z ) in th e a s ee n t flo w 15 m u eh sm a lle r th a n th at in th e d r y ea se s

(刁 夕/日z ) a n d m u eh s tro n g er v ertiea l v e lo e ity 15 n e ed ed to o ffse t th e a d v e e tio n d u e to th e

d e fo rm a tio n flo w
.

T h is g iv es rise to th e in ten s e a s ee n t flo w a n d th e s tro n g eo n v e rg e n e e in

th e lo w er tro p o s p h e re .
F ro m F ig

.
ga it als o ea n b e se en th a t a p a rt o f th e a se en t flo w

a se en d s a lo n g th e slo p in g fro n ta l zo n e a n d a n o th er b r an eh of it tu rn s to w a rd s th e w a rm e r

5id e in th e u p p e r la y e r to fo rm a w ea k
,

b

u
t

e

l

o s e

d

e

i

r e u

l

a
t

i

o n e e

l l

.

I

t

1

5 s
t

i l l

a
t

h

e r

m

a

l l
y

d
i

r e e r e

i

r e u

l

a
t

i

o n

w i
t

h

t

h

e a s e e n
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n

g

a

i

r

b

e

i

n

g w

a r

m

e r
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s
i

m
i

l

a r
t

o
t

h

e

m

o n s o o n a

l

e
i

r e u

l

a
t

i
o n

e e

l l

o

b

s e r v e

d

o v e r

E

a s t

A

s
i
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b

u
t

m

u e

h w

e a

k

e r

.

B

e e a u s e t

h

e e o n

d

e n s a
t

i

o n a

l h

e a
t

i

n
g

o e e u r s

m

a

i

n

l
y

i
n

t
h

e v
i

e

i

n
i

t y
o

f
t

h

e
p

o s

i
t

i

v e

P V A
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(kn飞
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仁k m )
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F 19
.
9

.
(a ) A g e o s tr o p h ie s tr e a

m f
u n e ti

o n ( l o 3
m

一] s 一 1
k g ) f

o r t 一 24 h and (b ) p oren rial tem peratu re

(u n it as in F ig
.
4 ) for t~ 1 2

.
5 h in E X P W

.
In (b )

,

t

h

e

h

e a v

y

s o

l
i

d l
i

n e r e

p

r e s e n
t

s
t

h

e a
x

i

s o 王

th e b aro elin ie zo ne : T h e sh ort an d lo ng dash ed lines are th e eo n tou r of p oten tial tem peratu re

a nd th e ax is of the baroelin ie zo ne ,

r e s
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e e
t

i

v e

l
y

s a

m

e
t

i
m

e

b

u
t

i

n

E
X P
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·



,

l

e a

d
i

n
g

t
o

t
h

e

d

o
w

n
w

a r

d

e x
t

e n s

i

o n o

f
t

h

e

h
i g

h P V

a n o

m

a

l
y

.

A
t t

= 1
4

h i

n
t

o
t

h

e

m

o
i

s
t

e x
p

e r
i

m

e n
t

E X P
W

,

t
h

e

p
o s

i
t

i

v e

P V A h

a s a v e r
t

i
e a

l

e o n

f i
g

u r a
t

i

o n a n

d

a n e

w

e e n
t

e r

1

5

f

o u n

d

n e a r
t

h

e e a r
t

h

’
5 s u r

f
a e e

(
n o t s

h
o

w
n

)

,

e o n s

i

s
t

e n
t

w i
t

h
t

h

e r e s u

l
t

s o

f T h

o r
p

e a n

d E m

a n u e

l (
1 9

8
5 )

.

T h

e e

f f

e e
t

o

f

e o n

d

e n s a
t

i
o n a

l h

e a
t

i
n

g
o n

t
h

e
t

h

e r

m

a

l f
i

e

l d 1

5

m

a
i

n

l
y i

n e r e a s
i

n
g

t
h

e

b

a r o e

l
i

n

i
t

y
a n

d

e

h

a n
g

e

t
h

e o r

i

e n
t

a
t

i
o n o

f
t

h

e a x
i

s o

f
t

h

e

b

a r o e

l
i

n

i

e z o n e

.

F
i g

u r e
g

b
i

n

d i

e a
t

e s
t

h

a
t t
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e a x

i

s o

f

t

h

e

m

a x
i

m

u
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h

e r

m

a

l
g
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i

e n
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t
h

e

m
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i

s
t

e x
p

e r
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e n
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W
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a r
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i

d
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p
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o n
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h

e
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e x
p
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t

E X P
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t

s

l
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h

e u
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e r
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g

e
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h

o u

l d b

e n o
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i
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i
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i m
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.
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h
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d
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e a
t

i
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e
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l
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r o n
t

o
g

e n e s

i

s a n
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.
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S U
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A R
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A
N D D

I S C U S S
I

O
N

S

T
h

e a n a

l
y

s e s
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n
t
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s
p

a
p

e r

l

e a

d
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o t

h

e

f

o
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e o n e
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)
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r o
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p
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r o n
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e
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h
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p
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e
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p
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l
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P
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d
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h

e

f
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m

a
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i
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i
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i

t
i
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l y

v e r t
i
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l
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d
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o n o
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i
v e

v o r t
i

e
i
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»

t
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o
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n t o a : e
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o n o
f f i

n
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t
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i
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5
i g

n
i f i

e a n t
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5

i
n s

i d
e t

h
e

w
a r

m
a

i
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e
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a s
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e
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h
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P V A 1

5
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e
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.
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e e o n

d

e n s a
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i
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i

n
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t
e n

d
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i f
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e
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e
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n
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e r e
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h
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o n o
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a
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i
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v e

P V A

a n

d
t

h

e e o n

d

e n s a
t

i

o n a

l h

e a
t

i

n
g 1

5 o

f
p

r
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a r
y

i m
p

o r
t

a n e e

i

n
t

h

e

f

o r

m

a
t

i

o n o

f

a

f

r o n
t

a

l

z o n e

w i
t

h

a n e
q

u

i

v a

l

e n
t

b

a r o
t

r o
p

i

e s
t

r u e
t

u r e s u e

h

a s

i

n
t

h

e e a s e o

f
M

e

i
y

u

f

r o n
t

.

T h

e
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i
t
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v e

P V A

o n
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e
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i d

e o
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e
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n
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e z o n e
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n
t

h

e

l

o

w

e r
t

r o
p

o s
p

h

e r e

a n

d
t

h

e a s s o e

i

a
t

e

d f

r o n
t

a

l

s
t

r u e
t

u r e

d
i

s e u s s e

d
i

n
t

h i

s
p

a
p

e r a r e
g

e n e r a

l l
y

e o n s

i

s
t

e n
t
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t

h

t
h

e
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a

i

n

f

e a
t

u r e s o

f
t

h

e s
y

n o
p

t
i

e s e a

l

e s
t

r u e
t

u r e o

f
t
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e s u
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t

r o
p
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a

l
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E
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