
 ! ∀  !    ! ∀

 ! !∀     

 ! ∀  !
’

从 赵 鸣
,

及 许丽人 介 ’ 汤剑平

 

,

 
,

 

 
,

 
,

 ! ∀ #

 
,

, ,

 
一 ’  

 !
∀

 # # ∃
% & ∋∃(

∃
) ∗

+, ∃− + , #
%

& ∋
#
%

!
∗ % ∗

+ 
.∋

! , !
&

, ! ∃
(

∃∀ ∗
 
.

∃
( /

+ − #
% & ∋

∃
(

, !
∋/

#
∋.∋

, # ∃
% ∋

− +# , 0 , +
∋
, ∃∋

 # , #
%

, +
∋
#

,
/
+

)
# ∃ & ∋∃( 1

#  
&

#
)

,
/

#
∋∃

−
%

! , #
%

+
/

− , +
∋∃∋

!
∋
#

% ∋..
+ # ∃ ! ∃+, ∃∋.∋

, ∃ ∋
 #  #

% ∋∃∋
 # !

2

3
# ∃

(

)
∃
(

 
% ∋

# ∃
( ∋

!
4
,
4

+
5
6 + , !  # ,

7
, #

%
 # 0

∋
#

∋7

2
8 ( ∋

+
(

 +
∋
9 # ∃,

% ∋
! ∃+ ∋7

− ∃
∋
 #

% 4
#

%
!  # ∃

(

(
 +

∋
9 # ∃,

% ∋
! ∃+ ∋7

− ∃∋
 #  

.
∃
(

!∃+ , ∃∋.∋
, ∃∋

 #
2

8 ( )
∃
(

 
%

 
. 4

+
% ∋ ∃

% (
, +, ∃ +

∋
! ∃∋ :

− , # ∃ ∋∃∋
!  

.

∃− +
7

− #
.
+ 

) )
! ! ,

)
 
% ∋

# ∃
( ∋

!
∗

,
∗

+ , #
7

− !
% ∋

# ∃
( ∗

+ 
7 )

 
.

, ∃
)

 !
∗ (

+
∋ % ∋..

− !
∋
 #

, #
%

, ∃
)

 !
∗ (

+
∋

# 0
∋
+ #

)
# ∃

2

; ∀ &  +
% ! < , ∃

)
 !

∗ (
+
∋ ∃− +

7
− #

,

s
t

a n

d

a r

d d

e v

i

a
t

i

o n
o

f

t
u r

b

u

l

e n
t

s

p

e e

d

,

m

e s o s e a

l

e

m

o

d

e

l

M M

S

,

l

e v e

l
2

.

5
e

l

o s u r e s e

h

e

m

e

1

.

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

A

s
w

e

l l k

n o
w

n

,

u n

d

e r s
t

a n

d
i

n
g t

h

e s
t

r u e
t

u r e o

f

a
t

m

o s
p

h

e r
i

e
t

u r

b

u

l

e n e e

1

5 v e r
y

i
m

p
o r

t
a n

t
f

o r u n

d

e r s
t

a n

d
i

n
g

t
h

e a
t

m

o s
p

h

e r
i

e a

b
i

l
i

t y
o

f d
i

f f

u s
i
o n a s

w
e

l l

a s
t

h

e
p

r e

d
i

e
t

i
o n

a n

d

e o n
t

r o

l

o

f

a

i

r
p

o

l l

u
t

i

o n

.

U

s u a

l l
y

t
h

e e

h

a r a e
t

e r
i

s
t

i

e
q

u a n
t

i
t

i
e s o

f

a
t

m

o s
p

h

e r
i
e

t
u r

b

u

l

e n e e

,

s u e

h

a s
t

h

e v a r

i

a n e e a n

d

s
t

a n

d

a r

d d

e v

i

a
t

i

o n o

f
t

h

e
t

u r

b

u

l

e n
t

f l

u e
t

u a
t

e

d

s
P

e e

d

,

a r e o

b
t

a
i

n e

d f

r o

m

o

b

s e r v a
t

i
o n s a n

d

s o

m

e e

m
P i

r
i

e a

l l

a

w

s a r e s u

m m

a r
i

z e

d

.

K
a

i
m

a

l

e t a

l

.

(
1 9 7 6 )

,

P
a n o

f

s

k
y

e
t

a

l

.

(
1 9 7 7 )

a n a

l
y

z e

d

o

b

s e r v e

d d

a
t

a a n

d d

e r
i

v e

d

s o

m

e e

m
p i

r
i
e a

l

f

o r

m

u

l

a s

.

C

a u
g

h

e
y

a n

d
P

a

l m

e r
( 1 9 7 9 )

,

B

r o s
t

a n

d
L

e n s e

h

o

w
( 1 9 8 2 )

,

G

r a n
t

(
1 9 8 6 )

,

D
e

B
r u

i
n e t a

l

.

( 1 9 9 3 ) E
r

b

r
i

n

k (
1 9 9 5 )

a n a

l
y

z e

d
t

u r

b

u

l

e n e e

d

a
t

a
i

n

P B
L

(
P

l

a n e
t

a r
y

b

o u n

d

a r
y

l

a
y

e r
)

r e s
p

e e
t

i

v e

l
y

.

D

e r

b
y

s

h
i
r e

(
1 9 9 5 )

a n a

l
y

z e

d
t

h

e v a r
i

a n e e a n

d

e o v a r

i

a n e e o

f
t

h

e

t
u r

b

u

l

e n
t

q
u a n

t
i

t
i

e s
i

n s
t

a

b l

e s
t

r a
t

i f i

e a
t

i

o n

.

F

o u n

d

a e
t

a

l

.

( 1 9 9 7 )
s

t
u

d i

e

d
t

h

e s
t

a n

d

a r

d

d

e v
i

a
t

i
o n o v e r e o

m
p

l

e x t e r r a
i
n

b

a s e

d

o n o

b

s e r v a
t

i
o n s

.

X
u e

t
a

l

.

( 1 9 9 7 )
s

t
u

d
i

e

d
t

h

e s
t

a n

d

a r

d

d

e v

i

a
t

i

o n o

f
t

u r

b

u

l

e n
t

f l

u e
t

u a
t

e

d

s
p

e e

d i

n S u r

f

a e e

l

a
y

e r o v e r

N

a n

i
i

n
g

a r e a

.

L
e

i
e

t
a

l

.

(
1 9 9 8 )

s
t

u

d
i
e

d
t

h

e e

h

a r a e
t

e r

i

s
t

i

e s o

f
t

h

e
t

u r

b

u

l

e n
t

q
u a n

t
i

t
i
e s

b

a s e

d

o n
t

h

e o

b

s e r v a
t

i
o n

i

n

C
h

o n
g q i

n
g

a r e a

.

L i
u a n

d H

o n
g ( 2 0 0 0 )

a n a

l
y

z e

d
t

h

e

d

a
t

a
i

n
T i

b

e
t

a n
P

l

a
t

e a u

.

Z
h

a n
g

a n

d

T
h

i
s

w
o r

k
w

a s s u
P P

o r
t

e

d b
y N

a
t

i
o n a

l
N

a
t

u r a

l S

e
i
e n e e

F

o u n

d

a
t

i
o n o

f C h
i
n

a u n

d

e r

G

r a n
t

N
o

.

4 9 8 7 5 0 0 5

.



及re n an d T A N G Jl a
nP 动g 95

Z h a o (1 9 9 7 ) a n a ly ze d th e sta n d a rd d e v iatio n o f tu rb u le n t sP e e d o v e r G o b i a re a in w es te rn

C h in a fo r d iffe ren t w e ath er eo n d itio n s .
S tu ll (1 9 8 8 ) su m m ar iz ed p re v io u s re se a reh w o rk s .

A ll th e a b o v e w o rk s o b ta in e d in te re stin g re su lts
.

In fa et
.

th e o b se rv a tio n fo r tu r b u le n e e 15

d iffie u lt a n d h e n ee . n o t en o u g h
,

e s

p

e e

i

a

l l
y i

n
t

h

e

b

o u n

d

a r

y
l

a

y

e r a

b

o v e s u r

f

a e e

l

a
y

e r

.

O

n

t

h

e o t

h

e r

h

a n

d

,

t
h

e s

i m

u

l

a
t

i

o n o

f
t

h

e e

h

a r a e
t

e r
i

s
t

i

e
q

u a n
t

i
t

i

e s o

f
t

u r

b

u

l

e n e e

f i

e

l d b
y

n u

m

e r

i

e a

l m

o

d

e

l
1
5 a n a

p p
r o

p
r

i

a
t

e

m

e
t

h

o

d

.

W
y

n
g

a a r

d
( 1 9 7 4

a ;
1 9 7 4

b

;
1 9 7 5 )

s
i

m

u

l

a
t

e

d
t

h

e

v a r
i

a n e e o

f
t

h

e
t

u r

b

u

l

e n
t

s
p

e e

d b
y

u s
i

n
g

h
i g

h

e r o r

d

e r e

l

o s u r e

,

D

e r

b
y

s

h i

r e
(

1 9 9 5 )

e o

m
p

a r e

d

t

h

e o

b

s e r v a
t

i

o n

w
i

t

h

t

h

e

l

a r

g

e e

d d
y

s

i
m

u

l

a
t

i

o n

.

S

u

l l i

v a n e
t

a

l

.

( 1 9 9 4 )

.

M

a s o n a n

d B

r o

w

n

( 1 9 9 4 )

a n a

l
y

z e

d

t

h

e v a r

i

a n e e o

f

t

h

e
t

u r

b

u

l

e n
t

s

p

e e

d b
y

u s

i

n

g
t

h

e

l

a r

g

e e

d d
y

s

i
m

u

l

a
t

i

o n

m

e
t

h

o

d

.

S h

a r a n a n

d G

o

p

a

l

a

k

r

i

s

h

n a n

( 1 9
9

9 )

s
t

u

d
i

e

d

t

h

e v a r

i

a
t

i

o n r e

g

u

l

a r

i

t

y

o

f w

,
w i t h

h
e
i g h

t
f
o r s t a

b l
e s t r a t

i f i
e a t i

o n
.

A
n

d
r e n

( 1 9 9 0 ) d i
a
g

n o s e
d

r
h

e t u r
b

u
l
e n t q

u a n t
i
t i

e s
b y

u s
i
n

g

M
e

l l
o r

一

Y
a

m
a

d
a

’
5

l
e v e

l 2

.

5
s e

h
e

m
e

i
n

P B L m
o

d
e

l
a n

d
e o

m P
a r e

d
t o t

h
e o

b
s e r v e

d d
a t a

.

H
e

i l m
a n a n

d T
a

k l
e

( 1 9 9 1 ) d i
a

g
n o s e

d
t

h
e t u r

b
u

l
e n e e e

h
a r a e t e r

i
s t i

e
q

u a n t i t i
e s

i
n

P B L m
o

d
e

l

b y l
e v e

l 2

.

5
s e

h
e

m
e

.

H
u r

l
e y ( 1 9 9 7 )

s
i m

u
l

a t e
d

t
h

e t u r
b

u
l

e n e e
b

y u s e o
f m

e s o s e a
l

e
m

o
d

e
l

,

b

u
t

o n

l
y P

e r

f

o r

m

e

d

s o

m

e e x
P

e r

i m

e n
t

s u n

d

e r
i

d

e a

l

e o n

d i
t

i

o n s

.

A l l
t

h

e a

b

o v e n u

m

e r

i

e a

l

w
o r

k

s

d
i

d

n o
t

u s e o
p

e r a
t

i
o n a

l m

e s o s e a

l

e

m

o

d

e

l

a n

d

r e a

l
i
s

t
i

e

m

e
t

e o r o

l

o
g i

e a

l d

a
t

a

,

h

e n e e t

h

e

r o u
t

i
n e

p
r e

d i

e
t

i
o n o

f

t

h

e s e
t

u r

b

u

l

e n e e e

h

a r a e
t

e r
i

s
t

i
e

q
u a n

t
i

t
i

e s e a n n o
t

b

e
p

e r

f

o r

m

e

d

.

I

n
t

h
i

s
p

a
p

e r

,

w
e u s e n e s

t
e

d

n o n

h
y

d

r o s
t

a
t

i
e

m

e s o s e a

l

e

m

o

d

e

l
M M

S
i

n e o r
p

o r a
t

e

d w
i

t
h

M

e

l l

o r
一

Y
a

m
a

d
a

’
5

l
e v e

l 2

.

5
t u r

b
u

l
e n e e e

l
o s u r e

m
o

d
e

l
t o s

i m
u

l
a t e t

h
e t u r

b
u

l
e n e e

i
n a

l i m i t e
d

d
o

m
a

i
n

.

T h
e

h
o r

i
z o n t a

l
r e s o

l
u t i

o n
f

o r t
h

e
l

a r
g

e
d

o
m

a
i

n
1

5
6 0 k m w h i

e
h 1

5 a
p p

r o
p

r
i

a t e
f

o r

t
h

e s o u n
d i

n
g d

a t a
i

n
C h i

n a
,

b

u
t

2 0
k m f

o r s

m

a

l l (

n e s
t

e

d
)

d

o

m

a

i

n

,

w

e t

h

e n e a n s
i

m

u

l

a
t

e

a n

d
p

r e

d i

e t
t

h

e
t

u r

b

u

l

e n e e
q

u a n
t

i
t

i
e s a

t
m

o

d

e

l
g

r

i d

s

f

o r

d i f f

e r e n
t t

i m

e s

,

w
h

i
e

h
1

5 u s e

f

u

l f

o r

t
h

e a
P p

l
i
e a

t
i
o n

i
n

t
h

e e n v
i
r o n

m

e n
t

p
r o

b l

e

m

s u e

h

a s a
i

r
p

o

l l

u
t

i
o n

f

o r e e a s t e
t

e

.

T h

e

s
i

m

u

l

a
t

e

d

v a r
i
a n e e s o r s

t
a n

d

a r

d d

e v
i
a

t
i

o n s o

f
t

h

e
t

u r

b

u

l

e n
t

s
P

e e

d

r e
p

r e s e n
t t

h

e

m

e a n

v a

l

u e s o v e r a
g

r

i d

s e a

l

e

.

T h

e r e s u

l
t

s s

h

o

w
t

h

a
t t

h

e s

i m

u

l

a
t

e

d

e

h

a r a e
t

e r

i

s
t

i
e

q
u a n

t
i

t
i
e s o

f

t
u r

b

u

l

e n e e a r e
i

n a
g

r e e

m

e n
t

w i
t

h k

n o
w

n r e
g

u

l

a r
i

t
i

e s

,

t
h

e r e

f

o r e

,

t

h

e

’
s e

h
e

tn
e o

f
t

h i
s

p
a

p
e r

rn
a y p

r o v
i d

e a
m

e t
h

o
d

t o
p

r e
d i

e t t
h

e e
h

a r a e t e r
i

s t i
e

q
u a n t i t

i
e s o

f
t u r

b
u

l
e n e e

f
r o

m

o
P

e r a t
i

o n a
l

n u
m

e r
i

e a
l m

o
d

e
l

.

1 1

.

M O D E L D A T A A N D A N A L Y S I S M E T H O D

N
o n

h
y

d
r o s t a t i

e

M M
S m

o
d

e
l i

n a
l i m i t e

d
a r e a

1
5 u s e

d i
n t

h i
s

p
a

p
e r

,

t
h

e
g

o v e r n
i

n
g

e
q

u a
t

i

o n s
i

n e

l

u

d

e
t

h

e

f

o r e e a s
t

e
q

u a
t

i
o n s o

f
w i

n

d

s
p

e e

d

s

,

t
e

m
P

e r a
t

u r e

P

r e s s u r e a n

d

h

u

m
i

d i

t
y

,

t

h

e

d

e
t

a

i l

s

m

a
y

b

e

f

o u n

d i

n

G

r e

l l

e
t

a

l

.

( 1 9 9 4 )

.

1 6
l

a
y

e r s
i

n J e o o r

d
i

n a
t

e s
y

s
t

e

m

a r e s e

l

e e
t

e

d
1

.

e

. ,

在
= 0

.
0

,

0

.

1

.

0

.

2

,

0

.

3

,

0

.

4 0

.

5

,

0

.

6

,

0

.

7 0

.

8
0 0

.

8 5

,

0

.

8
9

,

0

.

9 3

,

0

.

9 6

,

0

.

9
8

,

0

.

9 9
a n

d
1

.

0

.

G

r e

l l

’
5 s e

h
e

m
e

f
o r e u

m
u

l
u s e o n v e e t i

o n
P

a r a
m

e t e r
i

z a t i
o n

1
5 e

h
o s e n a n

d M

e
l l

o r
-

Y
a

m
a

d
a

’
5

l
e v e

l 2
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5
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h
e

m
e

f
o r

P B L p
a r a

m
e t e r

i
z a t i

o n
1

5 u s e
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t o e o
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u t e t
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e t u r
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l

e n t
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u x e s

.
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e
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a
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n

,

t
h

e
g

r

i d

n u

m b

e r s a r e
5 5 火 6 5 火 1 5 a n d 4 o X 4 1 X 1 5 fo r e a se l a n d

ea se 2 re sP ee tiv e ly
,

b

u
t

f

o r s

m

a

l l d

o

m

a

i

n

,

3 4 X 3 7 X 1
5

a n

d
3 7 又 4 O X 1 5 ar e e h o se n fo r e a se

1 an d e a se 2 re sp e e tiv e ly
.
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“

N 1 0 7
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E )

,

(
3

6

o

N

,

1 1 7

“

E ) f
o r e a s e

l

a n
d

e a s e
2

r e s
p

e e t
i
v e

l y

.

R
e

l
a x a t i

o n
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o u n
d

a r
y

e o n
d i t
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o n

1
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p p l i
e

d f
o r

l
a r

g
e

d
o

m

a
i

n

,

b

u
t

t
i m

e
一

d
e

p
e n

d
e n t a n
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n

f l
o

w

一
o u t

f l
o

w
e o n

d i
t i
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l l d

o
m

a
i
n

.
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e t i m
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.
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.
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l f
i

e

l d

a n

d l
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t
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o n
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C

a s e
l

1
5

f

r o

m
0 0

U T C
2

J

a n

.
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o

0 0
U T C

3
J

a n

.
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.

I

n
t

h

e e

h

a r
t

a
t

0 0
U T C

2
J

a n
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t
h

e r e

w

a s

f
i
n e

w

e a
t

h

e r o v e r

l

a r
g

e
p

a r
t

o

f

n o r
t

h

e r n

C h i
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d

u e
t

o
t

h

e

h
i g

h
p

r e s s u r e s
i

t u a
t

i
o n

,

b

u
t

o v e r e a s
t

o r

w

e a

k

r a

i

n

y w

e a
t

h

e r o v e r

C h

a n

g

i
i

a n

g

一

H
u a

i h
e

B
a s

i
n s a n

d
s o u t

h
e r n

C h i
n a

.

C
a s e

2 1
5

f
r o

m O O

.

U T C 2 2 O
e t

.

t 0
0 0 U T C 2 3 O

e t

.

1 9 9 4 t
h

e e
h

a r t a t O O U T C 2 2 O
e t

.
s

h
o

w
s

t
h

a t
f i

n e
w

e a t
h

e r e o n t r o
l l

e
d l

a r
g

e
p

a r t o
f C h i

n a e x e e
p t s

m
a

l l p
a r t

i
n

S
o u t

h w
e s t

C h i
n a

,

a n

d

m

a
i

n
t

a
i

n e

d
i
n

t
h

e
P

r e

d
i

e
t

e

d
2 4

h

o u r s
t

o

f

o

l l

o

w

.

T h

e

l

e v e

l
2

.

5
P B L

p
a r a

m

e
t

e r
i

z a
t

i

o n s e

h

e

m

e e a n n o
t

o n

l
y

e o

m
p

u
t

e t

h

e
t

u r

b

u

l

e n
t

f l

u x e s

,

b

u
t

a

l

s o
p

r e

d
i

e
t t

u r

b

u

l

e n e e

k i

n e
t

i

e e n e r
g y

.

T h

e n

,

a

f

t
e r

t

h

e

k i

n e
t

i

e e n e r

g y
1

5

k

n o

w

n

,

t
e n a

l
g

e

b

r a
i

e e
q

u a
t

i
o n s e a n

b

e s o

l

v e

d
t

o

f
i
n

d
t

h

e v a r
i

a n e e s o r s
t

a n

d

a r

d d

e v

i

a
t

i
o n s

o

f
t

h

e
t

u r

b

u

l

e n
t

s
P

e e

d

s

.

A

e e o r

d
i

n
g

t
o

M

e

l l

o r a n

d Y

a

m

a

d

a
( 1 9

8
2 )

,

f

o r

l

e v e

l
2

.

5
s e

h

e

m

e

,

t
e n s e e o n

d

一
o r

d
e r

m
o

m
e n t s o

f
t u r

b
u

l
e n c 子satisfy th e follo w in g equ atio ns :
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u
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一
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誓
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羚ha 豁

一 4
丽豁

一 2肋丽〕
,

髻
+
粉ha 豁

十 2
丽豁

+4瀚丽工
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q ‘ 〕甜一九一�开一而一wu
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尹
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[
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豁
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〔
一 (砂 一 、
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豁

十 、司

311…q3ll一q

、,了、沙、八了�又U
了

‘
、

‘
一

散
一

ha 碧
一 丽刹

,

一

散
一 丽碧

一 丽刽
,

一

散
一 硕 男

+瀚 丽〕
,

砂一uv一�明一一u0

(9)

(10)

equel to 0.92 ,

0

.

7 4

,

1 0

.

1
a n

d

;
一门口刀

�一汉V一别

不 A
Z
一 口日

U “

一 一 一 W U 二 , 一 ,

q J z

’

w
h

e r e

1

1

一A l l
,

1
2

= A
Z
I

,

A
Z

= B
Z
I

,

A
: ,

A
Z ,

B
Z a n

d C
l a r e

0

.

0 8

,
r e s

p
e e t

i
v e

l y

.

1 1
5

m i
x

i
n

g l
e n

g t
h ( M

e
l l

o r a n
d Y

a
rn

a
d

a
1 9 8 2 )

;
U

,

V
a n

d 曰 a re

v a ria b le s p re d ieted fr o m m e so s ea le m o d el ; 叮2 15 th e d o u b le o f tu rb u le n t k in etie e n er g y ; a n d

声一g /T.

T h er e a re 1 0 u n k n o w n v a ria b le s in th e 1 0 e q u a tio n s (1 ) 一 (10 )
,

w
e u s e e

l i m i
n a t i

o n

m
e t

h
o

d
t o s o

l
v e t

h
e e

q
u a t i

o n s
,

t
h

u s
,

w
e

f i
n

d
t

h
e v a r

i
a n e e s o

f
t u r

b
u

l
e n t s

p
e e

d
s u Z ,

v Z ,
a n

d

w

2
.

T h
e o

b
t a

i
n e

d
u Z ,

v Z a n
d w

Z a r e t
h

e t u r
b

u
l
e n t

f l
u e t u a t e

d
s

P
e e

d
v a r

i
a n e e s a

l
o n

g x
,
夕

,
z

d i
r e e t i

o n s
i
n

M M
S m

o
d

e
l

.

H
o

w
e v e r

,
t

h
e v a r

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

d
a r

d d
e v

i
a t i

o n s
i
n t

h
e

w i
n

d

d i
r e e t

i
o n e o o r

d i
n a t e s

y
s t e

m (
t a

k i
n

g x a x
i
s a s

w i
n

d d i
r e e t i

o n
)

a r e
m

o r e u s e
f
u

l i
n

a t
m

o s
P h

e r
i
e

d i f f
u s

i
o n

p
r o

b l
e

m

.
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e
m
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n
d

t
h

e v a r
i
a n e e s

i
n t

h
e

w i
n

d d i
r e e t i

o n e o o r
d i

n a t e
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X U L
i
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A

N
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i

a

nP

i

n

g
9 7

s

y

s
t

e

m f

r o

m

t

h

e s e e o n

d

一
o r

d
e r

m
o

m
e n t s

i
n t

h
e

M M
S

e o o r
d i

n a t e s
y

s t e
m (

s e e
A p p

e n
d i

x
)

.

T h
e

f
o

l l
o

w i
n

g
v a r

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

d
a r

d d
e v

i
a t

i
o n s

i
n t

h i
s

p
a

p
e r a r e t

h
e v a

l
u e s

i
n t

h
e

w i
n

d

d i
r e e t i

o n e o o r
d i

n a t e s
y

s t e
m

.

1 1 1

.

R E S U L T S O F S I
M U L A T I O N

W

e
m

a
i

n
l y

a n a
l y

z e t
h

e n e s t e
d

s
m

a
l l d

o
m

a
i

n
.

B
e e a u s e t

h
e r e

w
e r e n o e o r r e s

P
o n

d i
n

g

o
b

s e r v e
d

t u r
b

u
l

e n e e
d

a t a
f

o r v e r
i f i

e a t i
o n

,

w
e

w i l l
s e e

w h
e t

h
e r t

h
e s

i m
u

l
a t e

d
r e s u

l
t s o

b
e

y

t
h

e
g

e n e r a
l l

a
w

o
f

t
h

e t u r
b

u
l
e n e e

q
u a n t i t i

e s
.

T h
e

m
o

d
e

l
a r e a

f
o r e a s e

1 i
n e

l
u

d
e s a

l
a r

g
e

P
a r t o

f C h i
n a

,
t

h
e s o u t

h w
e s t e o r n e r o

f
t

h
e n e s t e

d
s

m
a

l l d
o

m
a

i
n

1
5

l
o e a t e

d
a t P

o
i
n t

( 3 4

,

4 3 )

i
n

l
a r

g
e

d
o

m
a

i
n

,
t

h
e s

m
a

l l d
o

m
a

i
n

i
n e

l
u

d
e s

p
a r t o

f N
o r t

h C h i
n a a n

d B
o

h
a

i S
e a

.

F i g
u r e

1 1
5

之h
e s e a

l
e v e

l p r e s s u r e
fi

e
ld in l

a r g e
d

o
m

a in f
o r e a s e 1

.
T h

e n o r t h w
e s t e r

ly w in d w it h fi
n e

w e a t h
e r p r e

d
o

m in a t e d in th
e s

m
a
ll d

o
m

a
i
n

.
T h

e
m

o
d

e
l

a re a
f
o r e a s e 2 i

n e
l
u
d

e s a
l
a r g e p a r t

o
f

e e n t r a l
a n

d
e a s t e r n

C h i
n a ,

t
h

e s o u t
h w

e s t e o r n e r o
f

t
h

e n e s t e
d

s
m

a
l l d

o
m

a
i
n

1
5

l
o e a t e

d
a t

P
o

i
n t

( 1 6

,

1 6 )

.

T h
e s

m
a

l l d
o

m
a

i
n a

l
s o

i
n e

l
u

d
e s

p
a r t o

f N
o r t

h C h i
n a a n

d B
o

h
a

i S
e a

,
t

h
e r e

w
a s n o r t

h
e r

l
y w i

n
d w i t h f i

n e
w

e a t
h

e r
.

O
n t

h
e

w h
o

l
e

,
t
h

e
P

r e
d i

e t e
d

s
y

n o
P t i

e s
i t

u a t i
o n

e o
i
n e

i d
e s

w i t h
t

h
e o

b
s e r v a t

i
o n

w
e

l l

.

1

.

S i m
u

l
a t e

d P
r

oj 王le: fo
r

T u
rb

u lence Q u antl’t ies

T h e o b s e rv a tio n s in th e w h o le b o u n d a ry la y er (L e i et a l
.

1 9 9 8 ; S tu ll 1 9 8 8 ; S o rb j
a n .

1 9 8 6 ) a n d th e n u m erie a l sim u la tio n o f th e a tm o sP h e r ie tu rb u le n e e ( S tu ll 1 9 8 8 ; H u r le y

1 9 9 7 ; A n d re n 1 9 9 1 ;
M

o e n g 1 9 8 6 ) s h o w th a t g e n e ra lly
,
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d
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e
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d d

e v
i
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u
l
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e e
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n e r e a s e

w i t
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e
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t
f

r o
m g

r o u n
d

,

s o
m

e t i m
e s o n

l y
a s

l i g h
t e

h
a n

g
e

w i
t

h h
e

i g h
t o e e u r s a t t

h
e

m i d d l
e o

f P B L b
e e a u s e t

h
e

t u r
b

u
l
e n e e

1
5 e n

h
a n e e
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k d
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y
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,

b
u t t

h
e

d
e v

i
a t

i
o n s

d
e e r e a s e

w i t
h h

e
i g h

t

a t t
h

e u
P P

e r
P

a r t o
f P B L d

u e t o t
h

e
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k

t u r
b

u
l
e n e e n e a r t

h
e t o

p
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f P B L

.
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o

w
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e y
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.
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.
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p
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l
e v e
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r e s s u r e

f i
e
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n

l
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e
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o

m
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i
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f
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.
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h
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t

o

f P B L

.

T h

e a n a

l
y

s

i

s

f

o r e a s e s
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a n

d
2

s

h

o

w

s
t

h

a
t t

h

e

P

r o

f
i

l

e s o

f

t

h
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t
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e v

i

a
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i
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f

t
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b

u

l
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s

P

e e

d

,
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n

d
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d
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m P

e r a t u r e a r e
i
n a

g
r e e

m
e n t w i t

h
t

h
e

g
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l
r e

g
u

l
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i
t
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l l
t
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e
g

r
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o
i
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.

T h
e

f
o

l l
o

w i
n

g 1
5 s o

m
e e x a

m p l
e s

.

F i g
u r e

2 1
5 t

h
e s

i m
u

l
a t e

d

, ‘、 ,
v

,

、 ,

日 an d V p ro file s a t p o in t ( 4
,

2 2 ) i
n n e s t e

d
s

m
a

l l

d
o

m
a

i
n a t 4 t

h h
o u r

( 1 2 0 0 B T ) f
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l

,
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p
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n
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h

e
p

o
i
n t

( 3 5

,
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n

l
a r

g
e

d
o

m
a

i
n

.
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a r

f
o r t
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2 P
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.

I
t 1

5 s e e n
f

r o
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r o
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e a t
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i
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t

h
e

e
h
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i
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i
e s o

f
t

h
e

p
r o

f i l
e s

f
o r t

h
e s t a n

d
a r

d d
e v

i
a t

i
o n s o

f
t

h
e t u r

b
u

l
e n t s

p
e e

d
a r e

i
n

a
g

r e e
rn

e n t w i t
h

t
h

e a
b

o v e
一

m
e n t

i
o n e

d g
e n e r a

l
r e

g
u

l
a r

i t y

,

1

.
e

. ,
t

h
e

y i
n e r e a s e

w i
t

h h
e

i g h
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t
h

e
l
o

w
e r

p
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,
t

h
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