14 3 Vol .14, No.3

2003 6 JOURNAL OF APPLIED METEOROLOGICAL SCIENCE June 2003
( ,LAPC, 100029)
2 b b -
> > ° > (
) , ( )
( ) . , ( direct problem) .
, (inverse problem) . , (i,
9 s N N
( ) ( )t
2 b °
( ) , .
2 b b 2
( ) ° N >
* KZCX2-204

2002-04-18 ,2002-07-15



s “K ” s
, ( )’ [13 ”»
b b (
D)
“m
: 1
m1nD=3J‘dtJ.p(@- 9))%d G (1)
[0 G
¢: @(x/ylet) 7 ¢O /p
o @ 9 @ 9 @ 9 @ i;o i 9 )@
— - — — — Y+ ) - T — oD =
8t+u8x+v8y+ w KH(ax2+ay2) az(K82)+ f @
o@D
=0, = q®
,Z 0’82 a
9 D_
,Z H,aZ—O
9@
s un>0 ’(:)771'2:0
u, <0 , D v=0
f=f(x,y,z,t) /KH K
D, (
) K, (2) . ,
(2) K ( ) - K,
7 K 4
K K- K+8K, , &> D+ 8§ D,
D-D+6D,

t

:D+8D lzjdtjp( D+ 65 D. ap)?dG
fo G

%J.dtJ‘p[(CD- D)2+ 2( @- B)S P+ (6§ D?]AG

t

§D =Idtjp( D. @S A G
"0 G



333

(2) , :
86¢+u66@+va6¢+ w&&@ K(626@+826@)
at dx dy dz - TMaxt T a2 T
9 48 @ 3 9 D
(KT )+ B8d=—~"(§K—
az(K(?z) 82( Ka,z)
9 9 9 9 9> 92 9
= — e I I — — I I ag
R R T T T AT R FLF P
. 9 9 92 32 9 9
= _. — . —_— - I —_— - — — - I g
L ot~ MaxT Yoy Y Ku( o 5y 9258z 7
, [ 4] 49 ~ 52
[4] .
9 9D oD o D az*+az@*
ot J x ay Jz i Y )
d 9@ .
L (K— o = o. @
g (K )+ p( )
9@ .
2 = q®
0 "9z a
0 &
3 -
H /aZ 0

*

X, u,<0 ,d =0

@
u, 20 ,1<Ha

*

+u, @ =0

D | t:tm:()

Lagrange ,

t t
5D =|dt[ (o aysac=[at| e Lk Hdc
_t Gp - _t . 0z dz
0 0

t
=IdtI - Mﬂb(‘il(dG
tu G

dz dz
)P 9D
K ’ T 9z 9z
( ) K , (2)
7 ( 7 7
) , [5]°
(1) K(x,y,z);
2 K . 022,

/aZ/



EHEB/H
&

. 0D
3 D/ @_ @ 7 7 @ 7 7
(3) p( o) 3 2
) Dy D
4 .
4) 0z dz '
(5) K;
(6) v DIl < g , ; ).
, ( X, z)
. (2) ey,
(71
K= K(Z) S 1 [43 ” (13 ”»”
2 x =8 s
70&
L <«
R P
=
. 50
#
I ® 407
e
o 30t
r L
L 20 b
i i i ——
N N N L N 0 — ) . N
0 0.05 0.1 0.15 0.2 0.25 0.3 0 0.005 0.01 0.015 0.02 0.025
VAR W
, « ” )
( )
N VA



335
S x=5~10
.1
J 0 D 1
:872( KTZ) N?[ Kivi @41 - (Kiyy + Ky) @+ K@ ]
, 5
[13 » , , 4
7 O 7
7 0/
) DD
dz dz
80 80
70 t 70}
60 60
ﬁ50 ﬁsor
N N
#® 40 B 40 |
& &
30t S W 3OF
20 + 20 F
10} 10t
0 " N . S oL— " " N ¥
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 -4 -3 -2 -1 0 1 3
¥ HAYK B
3 (x10°9)
( 5 ( )




336
80 80
q
70F 70} 2
60 - 60 | b
T 50 | % 0|
& ¥ 40
40l ®
= e ~—
] 30l 4 30 I — =
L L) —_—
20} 20L
10
1wl L
0

0Q 3 .
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

2.2

TR Ll €Y
5 6
4 . « ) 5 . ) « "
0 0@ 1
'82( K éz) Nzhz[(KiH + K) @ - (K +2K+ Kjoy) @+
(Ki+ Kiiy) @]
5( ) , 6 .
S (43 2 R 7 R
? ( , , ),
0.03 80
0l° ©
0.025
60
0.02 | g0l
= <
= 0.015 g— 40r
= ol
= 0.0 W 20T
20}
0.005 ot
o S e - 0 o .
0 0.005 0.01 0.015 0.02 0.025 0.03 0 0.05
T S
7 8



[V R N I )

« ”»
4 s > ° s
s , 8 .
s s s s
° 5 ° s
« »
s s °
s s >
H ° s
s s >
° s s H
s s
o N s
s ° H s
> s
,1993 .
Stull R B. . : ,1991 .
N . : ,1995 .

Marchuk G I. Mathe matical Models in Environmental Proble ms . Elsevier Science Publishers B. V., 1986 .
Jiang Zhu, Qingcun Zeng, Dongjian Guo, et al . Optimal control of sedimentation in navigation channels . Journal of Hy
draulic Engineering, 1999 ,125(7) : 750 ~ 759 .

, 1992
. IAP . (D ) ,1997,27(3) : 277
~283.



338

INVERSION OF DIFFUSION COEFFICIENTS AND EFFECT OF
RELATED DIFFERENCE SCHE MES

Liu Feng Hu Fei
(LAPC, Institute of At ;nOSpheric Physics , Chinese Acade my o f Sciences , Beijing 100029)

Abstract

Air pollution prediction is a direct problem, and deriving diffusion coefficients from the
concentration of pollutants is an inverse problem. A direct problem is different from an in-
verse problem in essence , and their definitions and methods of resolution are quite different .
Asort of solution of the inversion of the vertical diffusion coefficients in the at mospheric
boundary layer is defined based on the theory of optimum control . The adjoint model method
is introduced to calculate the gradient of the objective function, and then the inverse proble m
is solved. It turns out that the result of the inverse proble m is sensitive to the choice of dif-
ference algorithms, and is directly affected by the settle ment of the sources used in the mea-
surement. The causes of errors are analyzed both in theory and in numerical experiments .
The relationships between the inverse result and the difference algorithms and sources are
summarized , and then satisfactory results are shown in the resolutions . The above studies are

of help to the practical experiments to measure diffusion coefficients .
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