L+ AERE

M mIacRE REI{C 121

A2 T = B 2 P R AE - B %
7 B Z TR

MM

C-3:

B &K AR B R

(FEREETEFAATZAKR  E+ATAA=THER)

K

%

KPS R WU T = N R R S S BT 2 WG BhRREIR Moo T UM - BB 5
R C FIan i e 2 BRI B R — B R 118 +ORAMA — BERE T » R0 A AN EE R
> B PURIFUR e b 2 R p i — St p R B S iy BR B3 » (LR IR o

B — HEE B B ( 27 Bergstrom 1986 ) M &M A LR 2 SR AT /R MR AR » RGBT 74 4E L
B 75 A EUREEHA I L SRRAERSCRARBES MRS o Rl WES MG RLH BTG
BAEmEE LA RGBS BRI B G i Y B o BTl B ARR A9 - &N
B R RS IR BB ROH AR BB T > XX MR AR FOR B ERE » RIS MTNE=
HE 2010 PN 5 R B3 L 0 2 S T S R R o SO IE AR TR o R SRR BB B RO > IR R

G ©

B - s MK » = B ~ bR

-l

— il

o

Wi sk o R - 8 BERME-AARZ
B R KR & HRE » LASUR W E B E A REF I
B AfhEsE ( solenoidal term ) » FEA
B KT 7 AR R EE - MRS e bR B, o FRALE NI
A 19 0 ASCHE > B G 0 N b PR R L AT
AT O P B o AR B HE Y oM (I
Pielke et al, 1983 ) » RIFMEE A% M2
BRRI SR E T a0 7 R
B R e o N LA B K - R
LN MR 19— B9 ASaE o

TEia A RaS R R ERRI A o bl
FUTRE A 30 5 s R St B AL R Lt B Y i
fE— 5 5 H o DA TSR » HF R T Wik
WA > R TS T RE A I R BAETE
o A B R E A BARATEE 0 RS > AR DM
e I 0 ME e BRI - AN AN B 093 A i B dm
R I B » BT s 2 Mm% et
AT 7 BIAE HA AR E0 o A B B ROt HE ST
BB o SR IR HE SOt 7B R 3% 8% 2 DO
e T 2t » TR 1P B ER SRALAY AR AL # (B
— =) o MR RPEREE > (KEE
FROR S KaISCHE ~ B ARES - 1986 ) » R RER W



122 AFFHE

Hmhk’&"&ﬂl%& °
% bt BB AL TS 9 B B e B 1T
S A > LA MUR R AL G+ Meil ol BH T

9 P/ N SRR 1k o JLU > B B A ke

AN 3 0 L ik s L8 AN, L T 6 S B % - o £

DU hE BT A0 M B 53 5 Hridi o 6 B AT P =

LEZS RIS o A SCBIE 2% FE U5 Al Ak i B8 < H B

BEAY, LD M0 S 45 M 255 JIT LR A LS A 1% o 270 BT
T 19210 C 4 XX 8 IR X 6 Jiih ) 28 » K&

RERLUE T A BB AR -

(IHE H B B 26 5T » gl T8 DTt B e i e TR
WiE B o 53 BT AL ER HOA0 o A R LR A L
S Tl s UEANE @

()45 75— 10 B TURRE Y » 23 D81 SURA P 5 il IR
~ HLPEg > DABE SIS T REfY 9 | R BR P A%
HE o 4 53 97 48 N R) R 671 9 R Fr BBk T ANl g
25 00 M T T L S0 R S A o

HAXKERAMBSEASHRAHATRE

BE B sth Fe M1 BE AR B UK > ik 0 2% Bergstrom
(1986 )N — HEBRSGBI » WAERTE LIE (47

SLHE S REIZ > 1987 ) bR TRATIE» KK

IRAE FISH i B HO 18 B A% 31 HEBL RS ey T s st I 1

WLk RS ARERS » BEBRATEMAER (

s HE B AR B R

57 6T o 1ENE 2R 5 b B B A M E SR IE B A

PR 5 0E B e S F A B B SOHE R B kS -

— 8 R RN A S AR ] o v BR R s

FERHET R % > A2 » ATl 28 ~ ¥

Similarity theory )

FHASLE A5 5 FR2 B9 B0 M0 % LA B 5 8 2 P D 0 i,
SN TR 0 B T A BNARE « INOL UM 0 )
JE T B4 1 ( smoothing ) Mk fi—
LCAT IR By B e I T R TS RO R B 8 S
i By KB A N B (T P ok 5 O B, o o I W] Sy
ERZE TS b o I 5 B TR TP 4 0 A — e TR
L0 FRE G RCR R ML A X ( power law ) (
TREB MR MAEE R BN IGEEER ) o &K b
FUEH LML Ae KT ( surface layer ) 44

T

AL TIRET » n] R0 5 A1 0 90% 1 TG BE By 30580

42Je ( Ekman layer ) {4 & ZRrgR i Fifif

M RA R R] B SR B 1] (S AR B9 FABE ] > P B

O A G R 3 D) IR 10 /8 o A s EL % B oz

Bo st AR BE AT AL (RIS HE ~ ST . 1987

) o ICEAS AR B H9 g U B Ok IO R 1 B

J97 AZUH S RE R > RS R B S et 28 A A5t 5

PR BET o A ST A R R R I 2 2 — R B

] B AT B9 fEs OEHE R L EIm 2 L1E

it ko (LAe] B AT BT L AR Fﬁééﬁ*ﬁ}%‘ﬁﬁﬁﬁa

AL LM ZE ( systematic errors ) |l

o] (11 {5 PR AR A0 H A9 4 BIL 2 R HE B A fih B T 4

REREag P PLEEI N LU IE » SO B RO AH 3 R L

BYSEME (SR B BAN ) - IR B

B A0 70 SRR A AR o

ERRE RS o — RS> BAKE

P E ST AL I T R 2 = B B - AT

BE TN

()8 A sy ¢ AR BRI A AR B R I X IR
R AR HTEE o (R B BBt BT 7 R 2 s
TEEE 72 5807 1f =

QUAHE R RIS VT o MEELRRE R 2 A #
[ R S3E T s ik > BB - BB~ BR R
KEG GRS b E o

(B A I - 3B e 5 B B Dk K B A R B
W R R EMEEEE ® - RAMKE
A GEL W 2% ( energy budget balance
) DR B PG R R B B AL JESt
B MR PR O o R AfeE o 5~ R B B T
(o u] BE 77 ik B

()5 RNt PEEE 3 07+ DB U8 B R A RS B MR
e AR AR s A LB o (T 5 R e ) s i e M
B (L i R RIN T DAK G B2 o R IR 1] R
BEH9 B oK 2 I A A F TS » 0 AU I 2
A 0P S BB B R BE v BE AR IRTE ( RRBREE »
1980 ) »

(5)) JIF % ¢ =f KA FES POR M AR IR L ~ Bulh 7008



TR AL PRl hysgiE BRI

25°30°

J\;‘:\‘)/) ){-('ﬁ y
LN AV

M1 AEERMMAGHE N2 03 E 121° 55 AHFoX KEERBRARALR LY

B ©
121° 50227 121° 55'80" 121° B59'55
25° 87"

rﬂ 100
| o Ul

fidh 163

100

260 2% 15y

2 B EERBRARER S E o

267 ¥5°'8a"

go f,?oz 19 ° Cfe
200 00 300 .
LNl R ool (msin Qi ) 25e Ba- 1o

123



124 A 5 Fhea

B A B PTAS B X o DA 6 ik 2 T b B BE 1Y
n] SEE U — e S A B B ) 8 e sk Al
INBEST 5 Bt ~ B ZEE ) B 2 PLLESF I, o
53001 AR ) R R REM ST B R S F
W KR > K5 T L S e

A L2 TR RIS s B A
SLHARE o Mo GRS TR L MOR > — A By TS S B
ﬁﬂﬁ&%ﬂmﬁ'f%ﬁﬁﬂwﬁ%wZXﬁ&
A DAL LA o 27 ZE S U0 Bt = 5 ) B
K%@ﬁmMAﬁ%ﬁﬁomﬂmmﬁmo

— &KX

AT TR R TS S PR el 0 BT A
» b SR B R A LU BIRE S 0 ST EC UK B BEAE 32
o bt Wl BtER AKX RERREET » 40
S e R D BN i A et meso- 7 (/) REEBY
—32 o

A BEOK S IIE ALY 20 km x 20 km > LA
EF 1 0 #AT% b OB ) o AT T R PR
R BT BE A B R R IBERS 1 km > (TR T Jjm)
£ LIRS HE B2 R4 5 T I B - ki R 1S 1500
m » wtibf%ﬁﬂ/*ﬂﬁkﬁfeﬁﬂﬁ% 1 ¥ PR UL 0T
RESU PRI BEIMAR o MREIME 2 = B mi i rf ke

a

FRAPTER Y 5 B 049 6 11 DUk BRI VT A M 4
LHGH o SRIK R 2 B > LA RS ER S R (O
T EHAREEIRGE ) (ER L SR i - e

S LRGN
\\ : ‘\\\' ‘
",',’?0'.\?:' N S .G‘\\\\\?{.-

e, \
\ l/ :

'c’l

B3 AR R = M o

g gk

R S A e R e PR 63 e 2 MR+ S BT R mT
FLAACAE AT St 7 S o N6 AR U ~ K S0 R
Gk 2 PR o I U8 BE 3 M o 5 K AP o

AR = B S I I 21T 5 i — i B AR
Pt —HEMUS S > TOOA AL A0F @ (7
PR 8 )

A hdd i
ou ouU ouU
U—t Ve—f W——
d X oy 0z
02U
=f(V-Vg)+K—— )
VA
A% av A%
Ut Ve W
d X ay 0Z
PR
=—f(U—-Ug)+K 2)
VA
Hp
k, U, Z,
= 3
é¢u (Z/L)
B K
au U,
—=—2_ 4. (Z/L) @
0Z k.2
a0 6*
—_ = du(Z/L) ()
02 k,Z
C, U@
L:_‘P p *7 ®)
ka'g‘Qo
Z ~0.25
dm=(1-—-15—) , L<o
L
1)

VA



HFAEARA w® R

oU oV oW
et —t—=0 (8)
dx oy a2

P
=T (—) ©®
P

-Vh ([0

DA BACR ST~ )R (1987 ) 4B » g
LA SE 2 A T LG e 1 AR — R PRI A
Ak A AR Cats (11980)
Bt 2 B

N 1
U:Uo +[z ( Um_Uo) '_ET'

ma=1

e_dm/dm2 ]/i‘dm"z (1)

R kg Sasaki ( 1958 ) P .2 a#y IELAK
B i U BT 2 i A S BE TS (e R » Sl
A IR A LA P 86 o L 405 £ B0R A SHE » 303 DUt
FOFH S bk 0 A Kol B = HERLBE WU At didt
B o R B BT R R B AT IR R AN 0T e AL
HULR SR RAB L T 5 B RS RE e A 2R b
A B ST % ( mass consistent ad-
justment ) o —SEEHMAH > 1 MAS -
CON ( Dickerson 1978 ) , MATHEW (
Sherman 1977 )
1981 ) » S AL o ML LB KSR~ R
( 1987 ) fHl] » A SCRHERBOL I8 E KR > AR
A B TS > H AT BT AR 5 5 W1 2 DB
HEfge L ) -

P > 5 A R (708 M MR R o T e AT AT B
1o Mg PR R EE P BG » A 0 B S ) R B DESF
e R 2 ) 5 M R R B B9 B R BT s » M ¥ R
1 40 DU () C Bif 3 /BY ) 2 G ELIRIG R
KRR BFS SRR EE
B ESIEIEISRA VIR (R T o HE R\ TER BT

, McEwen et al, (

P #E B 125

by JET » {RSERT Mol R R % RN D LR
R4 m] LATH 2 52 SR B0 00 BB % — BE i B A o g
JeHsu (1981 )  wluifd—#gp A /) & 17 S
% :

Uland Hland

Usca Hsca 1/2
) .

Col 2/ 2, sea)

@
Il 2,/2y taa)—¢m (Z/ L)

SCHA B9 IR AR e 8 R BB th ATEG 0 ~
PEBAFE )7 B 350 VIME 0 ZF Ay » T b o IR 555 Lt iy
W— F o BRENRE LR ERSY o thBL L4 )y 228 4
B g A M 2 R TR B 302 A2 48
F o FIM2) AR BT R 150 A S5 P9 0 I Rz 18
YR & B b o

LG A A P TN R e 2 I E 45 208
BEEE ( Zo ) o WEARRLE (Q > MLEB R
BECAH) » s E AR M RIS oL Hat A
SBIA - DU T (ks 2P BRI AT ek & A AL TR
BUAGHIL o MR B I R IE 2, 2 RO — g
o BN B K O AR st A A PR R AL B2 s (
Pielke 1974 ) » {EfEL Z, S5 H
BE KB BRI IRH R ENIRZ, =
0.0016 (u, /g ) » B 0B BiM3AY
Z,~0.05 cm g Pl o {EAI G > MR
B Z, ity ~ B K s R R K A B
Wl 2 SRR I ik » BT ERILER A Z, ~
0.2Ahz/d f§3t2 ( Smith , 1977 ) [
5 M RS R PT kst i PE 0 R ( geostropic
drag coefficient ) fiFf

Co=[k4alZ2,/2,)]" 3

LA T Zo fh e i L R E M > Iesh Z, ftgR

o] PR 1F BERHBR AT T R 19 ( KA HZ ~ SR A

Pl SCHE ~ R FPE; » 1986 ) o
BORBEEHFEMASEEERL > € HRA



126 pNERRL

DUBARS Herb o G 350 B M 5 47 REERIIE A
» A& Bl L ( sensible heat flux ) QfaME
FRIRE ] B 28 [ 2 B B > B BB A B A AR I
Mol i ~ R SIR R ~ MR S KK Sln > TE
> OB N B R i R KB o AT
HEEAEARNMTSRREZERRR AR KQ
8 o HAGGH e BEMHUR ( 1987 ) 2 —HERY
B R 5 B0 H e e > IR k182 Monin -
Obukhov REL R U, » fFlIQ=T U} - (
gL/ p - Cr ) BFQMH o if Qe 7Y%y Fidik ~
R U ] o B B K S S il O 4 M T R AR IR
2B > HE K] 2 B RS R 0 (EL 5 M AT
I ZE SRAR/)n o IO LA SRR S S Uh R BT HE M 2 Qa1
FAVE LA IR EAREE - fER AR
#EF (1986 ) GHEBKGE TR S EE

CELE - G R AR B YRS E R R -
AL AIRE Hsu ( 1979 ) 1BH 2 i Mg 5 M L pr
EH

AHlea :AHland - 123 ( Tland - T.ea) (14)

BMK UG 2248 AT IR M R R B » — MR8 2R TR
G LR A B B WL B RO ( Hsu
1981 ) o BN » Hsufgks LI BB B S
MAkE (KRN ) PR sx » & GrEfEi
FIER e » 35 5 TR 5E A0 11 43 SV 9 IR R0 i B
B e B s ZHE B o R R ER (1) -
RS2 » KGR OM > % (1987 DWMEER
fif» Sasaki (11958 ) S5 ik¥EifELEI L
B Ll Hsu (1981 ) $aghk JAfd 5t » el
b TRk o A AR =B 2 A IS s o

= RRAN

EHFN WK EPEBEE S Kby
Bgs o K i PE R o A F IR B E
B R D - TER RES s 8210 > HoRE

BRI

0K 52405 B R S TS LT R 25 R » A ST IR
1 A 0 ) 2 BB 7 D 09 M 65 5 2
DT+ M FOBEA RS B F B » ikt BPIRT DL
FETDREBS - TA > KA S R
PIERMH) > LAPE IS FRE B R0 0E fb BOtR IR © FETAR
75 R T W9 4 180 IR AT P9 B 6 (8 PR ER RS )
S > D 3 /RIS E 192 (K - B TRBA
5 IARE B AR S B (/T ) - BN
LA R R0 R PR 5 S B (S (] B Rl
by AHE ) TEEE R AR e o (I
1 R 30 ) B — e B B L LR B
ST (T4 ks 2 LB BURSIIL S BIAH R
H AR ] AT i BT B B R RS B 5 M
54 RILE BN G B L ERE SHEURE
HHEER > R AR 0 - BRR Y18 KR
Ik ARAERE CRGEE - (55 5 EA th
B BATIIRER AR B T H B B L,
o

15K 2 He e BE 0 T R 1 A R B 0 R
Pa 7 var 7 R L LR K > B S T ER#
o i BT REIB N T B R N R BB » ot BT
o BB EEREL » AREILRS RANEE
B4 R o ZERIEFE B B R A BRI 0 T HsE
6m/ s » B R BRATHA M T BT SEA R
PRI B B o

B RIS B R (AR B B
PR R B 4 B USRS » % B 1 — 5
VA ASAT » e e e TR AS AR 3R R > T RIS D
A b9 RN T e 36 5K 58 4 1045 LU RA BR 8 > O
BIRMER TEHARMGE » 1.5 A8U EXR
{79 9553 4 FIE ST ST PR o USRI B0
& VR 35 S B e R R o

i % B 7 I3 s B3 T 3 43 .2 H BB,
» LT HEIR MO 7T AR Mo £R 2 R A R Ty
fr9 ACHO B A0S » 1R B % P8 T+ PTG H B s
oA B &% » WM BT ERm /s » JEi BT
— A& YR B MUl ( BIIPielke et al,



127

G

Ay S

b S|

RN

(i

A

N

Fa=s

71205

F0 =

71108

AN

"

/Aﬂz_lz.,w,))\_:,.j

LA S S S S I S S S S e e

0.

(2)

366°

APt AR ﬁ,../«/».r«’TAWAJulA! R

66°

\u&\..&»xii))1111111$fk4

T T

@

12314

eI T T
o 0.-0 -g.0+

Fi1 =3

BEA¢

Zﬂ/./w/././ﬁﬁ_n € ¢ A~V d

[3¢]

L e e e e S £

Ll LAl e ke
CEEICI
~

®

[=]
(o)
—

BTN rrKRKN.\_\r\_\,\\_\_\_\R\,R\

. "
///./ N RRARKE R R R R r e e

7

oM 360°

KRR K
/.,////././ﬂﬂznﬂ,vﬂ_:vuyyvvw
.

to

71208

T T T T

T

—
)

~=

T T T

LA SR Bt S S S SR SN St e s s s e

Ty s

7217

f

—
T~
~—

— T

k)
@)

lomy

LR

[]
L ) g ee-W B

1508

o

(%Ta)



128

RFFHE

B LI

- =
0 2
S
L O L

[o]
N\\\\\QTTTTfﬂzaaesg\

ng R

w
J
<,

RK'\RRNK&'#A—-\‘H?‘)&&

107¢

360

AN £

FEY S N

- ¥ wv¢¢~b~¥¥&\:\‘\,\,\,\,\,\

SRR BT 7 704
1500 [ . ' 7215000
. © | 7 - //
_.. T j
= T
1\ | o
i * g
" i
~
3
€
€
S
€
. &
&
4
[ 4 V-
0 éoz O
1500 %'500
f/‘
x
Q
x
LN
LN
LN
w~
«
“
«
. ] E
0 ong 36 0
AU
(500 P f[wm
L 13
T (). 1
R LN
- ' ~
- L Ny =
- ‘ T -
FO = ' E &
- = O .' 1 :
. * &
L e ,o 1<
N 41 &«
: N
L ! o «
L u e 1«
. ; |
LSRN I B
0 o, g6 U
;2 . 71205
1 500 —— 5 1500
0 { 7
] k]
| Fd
A
“ A
4 2
A
1 k]
;
o 1 ?
.
1 -
:
B al
] 1
] 1
e 3
0 fo"s, 360" 0

a4 (#)

Tlomg | 360°



129

RAg{

] S

®of

+ A

_..//ff«lfkk LR VRV
o

D
— T——T— T -
A - A-/
& . 12
. 41 Q
-.muOO J
o 075 &7
b
= o]
P L] =
> L] Q I.I.
L w ll\.
= OO/I\\
o~
— 4. L ]
~ -
T S AT T U ST S S S S S S
2 j»]
-1

‘o
Y
= T T T Eam e
= - e
=3 - IS
. lo
(<] - 1
nllo q
) “o—
o]
L?\ =
=
-
~ 4
- sa_
~ O\I =
— L |}
S e
L L L A i o N 8 1 H L 1 A L 1

< RS

71123

NARRRRRERKRRKKRKE KKK e

///.////./Jﬂ_ﬂ?zzwwwvvs? /«/‘./f«/ﬂA.Ahr(((kkkzuv.uE

°
o
NS 3
LN SR S St S B S B S s s s s s IASY ‘\._._-_-___,_1JJ LA S B S A
<
—_ ) P L0y —_ -
m\ £ m\ 1 /m - |
12 o
< - - o
1 . oo 1
S
c e o

0

f=}
>
T 1 T telt T T T T T T T 17T )
- 1o~
=) - 0 ¢
Real T -0 .m/
<. IS
~

1G00

ARk € ¢ cva

71214

i O

33N SN

[y

Bz

[
In=

‘(

EARRD]

/_/_/./_/_f.fq/ e €«

o
~D
T T T T T T ~ —T T T T T T T
g e 8 ]
(=] - b
1= o ]
- (o] L o) © - d
o ..
W =20°%0 1 . o Le -3
....... - 01
L o 7 © °]
o . . ]
: e
= I "
<] [} /
L] [e=}
& =) = u [
..0N \- . ik e "\ * =
0% e N LI ~ ||'| Y
=] o
(<] (&3 o
w wy

0

loms 36

4 (4)

v a
[}



130

KAFHE

A ol 1

71120 (B —
[eny A yreg 12820 (l'n[g’n;-r B 5
L & * - 1 o [ ; ;
b o E]
L« /é 0 | 2 . w ] 2
L Y Ne) z , ]
r ‘lo ® E] . ]
L ofn 1 z A ‘
t /I’U 1 2 A ]
b X E °
yE o v N\
v -
-; * jv . O'-
' M [ - O
o)
(.' ¢ i ' . o
o N Ol
e / h
o . Y t L R |
0 N 1o 269 o 3t
21108 25§l y
1500 " e < 1500 ' ;
S ] > ] Z
. @4 4 W |
. ] e ] “
4 e
_ “ 1 %
-4 /‘ ] g
i v ] g
o »
J z ] 7
? 7
{ |
o A
{1 - 1
1 2 1 2
v - -
v O "
v i “
- ut ....... a
0: o™ 3bo 0 (o M/,S’ 360"
71208 A I 12905 &% fin]
1500 —r—rer——— el e 3 ,
. h Pl y
| . N ﬁ ! j §
r ~
L @ 1 g @0 |3
’ /’ N
L : ] 7 :
L : 1 ; 1 :
o ] 3 |3
' 2
B " ] 7,| 3
S | 19 | » >
L T O ] » 2
- ... o :" :
L/ =« @ 1 ,,
- , O A 2
, o n
L] [s) N 1
x |l| o PONY ! ¥ . L j
G lo "\/S , 560’ lo"/s ] 240°

B4 ~1—84~30: dMFTHRBFAAFEIRIEE 0 T Ho— 43548 X 44
B i A& R IEK

] X X & R B m/sec
9% Bix o (deg)
Y &SHE Bz m

F.1

¥

¥ 1

0~16m, s

Oo

~ 360°

0 ~ 1500 m

FEHAMXBRIMBRE R [« ] RAMBMARME [ o] FRABKAA
AEMBER [O) HMRIAK -
LT SEBEFFMEABESGTAL ~ Ta] >~ [#] o @+t 5HE
R BB 4 > BE 7 Ak~ ABRREANHARBER S AP EILT R &

0° o



t+AFEARA MR pscHE RAE 131

1500

AN 15 U-C2MPRNENT

1500

L
° ° $55.00
~ < 2 ~ = 5 < ~ < 2 < < 2 - < ~ < <
= - = = = s} ] ~ ~ = = = = = = ~ ~ ~
o - —_ - N [ [=} =} p=} f=] -— -— - A N > =} k=
@ — - ~ a w N “n =] @ - - ~ k=1 w N s =1
féer 555 U-CBMPBNENT
1500 - -

1500

Q
Q
~ “ -~ -~ - < \. - ~n = o X X = = ~
= X = = = = 2 > = = = = = = N =
= = = ot = = ~ X = 3 = et = < N I~
= = = N ~ S 5 o = > = >
] = a ! 3 P 5 3 s B b = 2

1500]

1500

gl @
1
Wl
11
P
nziL
ozl
S0zt
oIV ]
tte
BIlLL
12T
Tzl
20212
sazle

S ERERupFEFMIBE; BEREEE (0- 1500 2R ) M AR &EM (
7RH118 0800LST%Z 7H 125 0800 LST ) o



132 K TR AR R P

71 M0 m U101 200 M

W6~1—f6~6&MHeAmEANNMATFARELLGEL TG THEL ATAIN
A% ARABE SAEPBHERKRL70m > 200m > 500m > 700 m >~ 1000m
Z1500m - A &L INHALREOER - Bd (R R SEELRME ) vARZ
Fo B B35 L K o



133

Rnaf

WF1 st

“H

~

1 ALE

2

71211

§Y)

71208

NN AN e,

= : [NENENEN [oon SN NENENENENENEENPN

. NN u///f B N N N N N T Y T SR NN,
b NN A N Y SN N N A NNV VN N N Y ™
o H” RV NN Now N v [N lu—ﬁwo“
e s NN NN N A [ 1 \

N ‘. PEENENEN [N o , (I
“, ..... N u|///r NN N o . ___
,” LSRN NN N SN HN”.. ’ AH

LS NENENENEN .

N - D ENEENENEN AN NN B
NN L I////W ////.W. .
NN NN N a0 NN s

/44 RN SOOI (O PR N

RN L NN - NN
i 2NN

PN ™

F/// c . — ~w A s o s e e,
#/,/ .. Lo Al = T T
LB : [ Z
X {

L S S e e e

71214

(5)

71220

(M)

71302

BM7~1—E7~8&BRBEAIBILED S50m FAPFHINERE - H7ARA 88

27238 LF 5% ZFMEMI %K ( time step ) (F& 318 ) QEFT

w1 E o



gz
4

et b

)

sigHA= Q.15

7111

S M 1 1
Vo ,,vINInJ = N““,_ vars — PR L L WL LN X
Ve T ~ . ,,:Jrrq @ < /,,///,,//////,,////G
- f u e B e AN N N N N N T (N
' A . RN N N N N T T N N\ AR
, . ,,.W,ﬁ. o ////////////////M/M\‘
S ~ AN N N NN N S N
A ° b . NN o A
,,, i o ! m € ////w.r/ry.//rl\.xm
\ S ARNANEN
VA & ' N u . AN
AN & ! \ £ £ INENENEN
AN co \ 7 A NN
///A/\X ) \ Iy
NN N X M L [N AN
,/”\u/,* _ Vol \ \ NN N A
AR NCURNEN R - (S \ . - - A
Ay AN A “ 7 ; A R N A —_ H SN NN
L ~ N NN T T T T TR T S N g e R I A
NN T/J/////,,.,,_,,_,,ﬂ - ~ il
e A . - L L%

Al

St

N

7

(D

SieMAz 0,10

EARRR

134

, P .
- Sl o YA o =
4 T ,,\|N\ ~ /—l{\/,.
. (IR s
oy Na N
. [ AN
3 - \
) g I e .
e o I o £ i
\ . b ° N
o ¢

o X ’ £ g N
/ v - c 4.
,\\_ - .
YRR .
, B B .

Ca - - =

< ~ ~ =

, T




-t ASER A

1983 , Sun and Orlanski , 1981 ) B
b T A S I A2 B ER SRR B
s WU AT S S b R T R BT
fEh s ob » % kR R (VR A TR ML B AR A
Fhd v Ik KRB #4400 m 7 500 m (R BE + B TRIE
HE/DEYVG A, o ] GEIR TR IL AR A » Bl b sk
FHEVE B B8 R LT BEAEG o BRISRIE L 5 - WPERBELR
e o U9 Bl UL RIS ] B A TP L S A IR
A 0 AIFERBERS 1000 m B R0 T 8 AR S B B
MR L2 R A SR 5 75, 1) 8 il %1 » 5 4L
BIME B 2R o BRRL T IR 2 88 LA B S Aty S VR A, o
SRS S > D E IS H Rl U5 1N I I 5 L
s ARG ~ SRR IEPE R 4 N~ 6 L B 2
AU IRIRE B AGRE R B R UR 0 5 | EE A
BRGEE » T ORI K ik T A5 £ 3 600 m A9 IR
BRI W5 ok BB o — M E » FLR T »
TREE W) LA 2 AP PRAE 20~60 8 B (i ¢
and O’Brien 1973 ) » FHMEEIWEASE
0L HE (Wexler, 1946 ) » (HAEBMERY
gk~ B B iRG N ~ BBk Bl AL - BT
W BRI AR > — BEARMEITE S R
BERBEERRS - B2 1 BN 2 6 B
B R R (R (EAE RS HE ) SRR
25t (BA7 AR BT UK EEBHRY ) -
£ s T S 7 A VR TR ~ MR LA B B T
B] (5| e BE PR 5 B TR B o A A S
s e ZU L o

Johnson

KR RISCEE

WRREA 135

F8~1—-EM8~9 LA RNMALEIT
NI B AR RAFH I =0.1
~3=1747 A1 8 NeE&HH
8% o

btz 1 kB 2 8 FiHafk 50 m g B A2 A
HE S BT AR R L8R R 7 ABHRE
5 » fitl o g3 ¢ TR A SR K b st i R 552
TBEA 0 B bR B A L o ISR SR sk
VLB RS RS » BURR T O PE B e LU PR T o i BT ML
MIa) Ui > (S P BE T B /AR > 8 it L
By Py g RV ER T £ e

HAZ I EEA L IBEIEH(I=(Z-h
) (Hr—h) » Hr BEXHESLE ) 2KT
Y e e BERIS 7 ALLH LF1UF £ 3=0.1
B9 e b o B Rl 7 5O o R R BB 0 R
K e b2 R BOETHU R PR L R LA R S Al
ZWHE e ka A s BEm—R e 3 =0.15 LLE
R o B P B R e AR A [ Ok e L »
KB iR » i A BB, o

e 1 EhiL s 8 f5x - SmEERE - 1k7
BRRABRLSKET ABRE LK ZME-HH
%(L¢8ﬁ)&ﬂ&@¢&ﬁ@%%%@-@&
B KFERRE) o 1LRE Y5 5 IBGR » i 54
BB S =0.6 « T 2R FELE 2MAE
JRETHIEE B SESERE=0.8 c T 5K »
VBT A EREE S = 0.5 AT > SRELAEE » R
WANA Pl > Wk 2 R - PRI B B KHE -
HARKRIEE SR ES BHERBRS -

m - ¥

P Ve IR I 0 S IR B R SRR R I TR B Y



—

=
=
K
nT
®

1 4 4 A aaaa H 111 LS WV 1 b S S S N q 1 % % tA4a
a % A A A annn . Tt 1 araa - 1 ot 4o :ﬂ i t 4 taaa
~— A A A A AAAnA = Pt 4 raaa © t t 1 4 aaaa o 1 1t 4444
1 A A A v owvvy Tt 4 rana t L T R A = T2 1 taaa
1 AA Y v o vwvv I T A t O S Y P WS P A Aaaa
% A A Y vy vewr “ t 4 a4 aaaa ) O R N WY | ﬂ L Y SR
a AA Y Yy veww : L t L TN h P+ 4 aaa4
MroC L ke T 4 a4 aevr t L T ] ~ [ TN S P
~ t L S Y ! L * p 1 [ S I
- L S b Tt = 4 [ N AP PP
+ b vy oyype ﬂ #))77((( + % +
. H CY vy Ly _ T4 aaa v +o4a n + 4
’ 1Y vy ey ! 1 L PR V] 4 ! + 4t + 1
- “ ,_L._Aafi ] > »» AAD Y I - o > 1
1 MR TTE LY N R + t
+ A D 44 yevd t Aa D v v + t
4 A4 > 4 uNdd k) A4 d v v 4 4
- k) A A a4 >332 + A A v v vyve ) 4 8 )
™ i A A A aqay + AN Y Y vy & + m 4
~ 1 A A A 4 a Iy e ﬂw A
1 T 1t 1 14 | N S SN £
% % T ttra * L S S H
— T ttaa = L S NN — —
= Tt e “ 1 A e * =
' Tt 2 rraa il A A A vevw +
I S S t A A A Vv vvvyv +
ﬂ T A A aaan 1 A A Y VY wyvvy *
o L t T S S S *
H t o, Iy o ~ A 4 4 4 9 ~
= H O SRS o t rlr L kkEE - * AR EAD -
1 P 2 4 A aaaaq + €U b o oprkk 4 A4 A 9y71
T4 24 amaa * Cv vy ogyyt " > A A A AT "
" I AAAa " » Vv oy gyev A A A A A AAAA
> DRI N AR L Lol >
T At r arar A9y oy yyae A AA A A PrCE
R TR Lo s
1t N A e a e
© T ot tre a A v v ey ey ] 2 o e P
Q t I S ~ A Yoy b o4 wwey 1 ™t ~ ALK A A i
S5 S S S S e ~
o~ M 22 2

136

B EMZ R RGE A O m L ok

7 hu~3

#

FLALT R
#of T ovATARAFEABETABAFLS5LAHBERY -

MoO~1—m@9~8



++/GERHAH

B BR A% - SIS —» fER R kb A %
T e - [T R A8 (Bl i 5 A2 50 LhEg ) o
FRMAL o T LAWY IR Bl @ g A AR K R BE M S
FEFTR BRI ( elliptical ) HRX - R
L BRI ENERIEE SRS AR
BT W18 Bl ey #5218 -

HEAR I » 79 PR R BL B O B B R 9 E
s BT LA IR % h > R o —BANE
5e4 ( consistent ) MIE¥ - SEBMEE
o REEFE-LC RN SR BERARYEE M (
I B RR R S WRF A ) o BEEEEB A ae T
s RS EAEE » R TLLT f—rh RE
KRR o

HRZLFER RS Fidtat s » HEBRE
A R BR ~ B ARSERERS » £
Ml 9 H R 0BT B BRI 3 N SER — k2
ot e

=

10 & RAd B 515 B4 BRAY E
TR A ©

HRESAROMBREESF HBNE » TR EK
ST 9 R R P e — S R BE M B MR ME (R
Do [FIRE B2k A L 0 — HE BRSNS L AT S
HENBHRIFEVNRF R2» $HEX BB A
TR A B BUR N > B EHERER ( simila-
rity theory ) YY) B{R QBT #0908 R K
RE » T B i & 88 B4 R K- theory B R A% (
REi+— ) » AN BB S s8R 1 A 25
RIS BBt T OB E RO IE 0 By » BR T A
HRRFmSE, REMBRBIEA » 7R B0

R R RN 137

BB LA SRS X EARRT

HEH o

HEHE > KRR T BE R H ) SR HE DUIL A% BRI R
iy » "T2% Busch et al, (1987 ) MIFLE
FERBIE -

A BT T A B — 8 R AU R B
B2 8 TR BB B Y A0 PN R M a
Mo K JUR IBRES 2 B o PRI ERET
BE R 2 BT - & RIEm I 51 U By
~ SRR ( SethuRaman, 1985 ) » (A2 »
BT~ S TIFHFMI A A OMEHAEE ~ 18
R & % MR RABUR R - —8m
=0 o0t AR A H PR R BRSO ok K e b3 T
FHRERE M 1F Al EP 5 > £ I n] 2% Hsu
(1981 ) MIVERERMBEEBS T (BRIBEYE
#REERE SBE Y EEE o MR R E
B iR A Wk 2 1 8 5 MR REINE » MR
JRI BE % 2000 TR B AR RS RUR B B R WK
BB — ALY RS TRREX » AR —#d
TR F A AR R ARG E » e A&
W R TR (FE) TAR - KXFTETZ
BABR LA - BWAREL LA R
fieh e

o B B ~ BRI LA R T
BEEMERTEREEE » &4 LB BB &
RESR#0 B TBBIEMN » RISl
1 e BB KPR ) 2 I BN -
bR LIRS » N SR ke (Na-
vier-Stokes eq, ) AR A frSFHI R THISR S
IR B S T A A > 0 R BN FiRE
REES MR A ( optimized ) PR



138 N RFHE

o Kt Ay e S L — R AP I R b R
HER B » ARG B D hest » A vl S{HE — LI
HBLA G

Bt

A S B IG5 D\ ETTTAE BT S e
B FUrk e

¥ oRER A

Co : #th FIEBH ) R
Cop @ B P AERE S50 LT e B ~
1006 Jkg ' " K
dn o EAAK L 2E I UGS K 2P BB
d : o FNE 2 e 25 B
£ GRE2 Qsin @
D KEEE
A R R 6 2 A L
H(x,y) @& RmHE
AH(x,y) : B RMHME
h @ i B
K : Foi ik (R ( eddy diffus-
vity coefficient )
k. : o F&aB ( Von Karman
const, ) ~0.4
k' I T 5 R
g i JNHIES. 8 m/ s?
L . &im—— g fk KREE (Monin-
Obukhov length )
P:%®B(nt/m?)
P, o it jE e
T : MBI
U @ A 1A
Un RS ey 2l e
U, : #8368 3tk BB ih a8
U, : togi sy X5 m5 ak

ff& + ’{:JUJ Zﬂ i E/ﬁ

U, @ FEgE
W TR LR
Z ;BB AR 2 A B
Z. : RWEEE
Z, : MEARERL
0 : il
o b S — O R 2 (R B
o WAEMMEHAEE= 1.23 Kg/m’
3 ¢ HTE B BSR4 HE B2
Dn o B VIR B
Oy HE R E R RS
$m o On ZHEEHS
Q @ A RERH Lt
Qo @ HhzK el IR Bl Ak
7o IR R
Ta : FARAAEER
Zo sea :YSTHIHUBERIC
Z, aa : PEITHERE

Big% (1)

LR ULEL B B
LB S G S ~ RS PO R PR o
2 SR IR LW VR 4 DS R 01 5 1
WD > SIS PORF SRR B 55 BT <
3 BIA MRS I 3 B PR LA ©
BB TR (TR 2 ) BN R K
SR L N O 2 PR <
(@ R i 45 7B W it
LA HHMLSTHE L s » 901 ZORHEE SEU 0
L % K 5 B0 B 2 A R > 300 A Qi
o {EBIATP QIE Y2 o
2R BERS 1 R H 2 RO > B B
AU Uy o LSBT
H~0.2 (U, /1) ()

H:([zj:Dth/Cp- e (ra—7)

I (BADARE)

bl



ol AL R braciE

B ~ 38 45
B~

Weii{- 139

AT

raw DATA

raw DATA
4 7 by

Hiwa (L, U, )
Hsua = Hland +
123AT

B BRTE
7 ft

Kllilf Z =5 m
Y5 5 KA 4

i
A £ S

o THERB B ¥t
Uucz) ) h(x,¥),.Z,(x,y)

ﬁ%&ﬂm%ﬁﬁ ,
kK B 55 )

l

BIHERE 3- D 3%

l

H=a (U, /f) L (8BEAR)

FUZPE M L B o S e B R I T
R PR PE G ZEPDELR N0 A PTR o

3 F il I BV TP 55 0 Hoh i B #04G
I, 55 ZEUHR 4112) 530K H LARE 5748 45 BLJE JRL 35 25
¥t o LB A IR o LU 7 M9k MR I
TES
LaMEgeU, Q, L, ZESHIFRHUA
— A UL BAUR MR 2 b i BE MR 3 i o
IREE IS & 5 B 2 JHS R FL S0 o ELE R
BYAT AT el Rk FBL & -

5. LA AR R AR » & A STRHER B85 5

B o LA = 2 B Y o
figk (1) #39%

JLEA K SR LAY i G g U ES O0RA A 510
O L) g A B Y 0 4y $B 08 BP9 = HE 155 RE 1R
R st T -

HUo=(Us, Vo, W, ) [3RMENE .2 S
s (A JORSTE MRk iR e » =HE U JREE (et B
Ko Bl

aU, avV, oW,

+

+ =0
ax ay ay

Wk Sasaki (11958 ) #2585 ik WM&




140 KGR H A R

SITBBILC BRI 0 b I T AR B EIE A M » LKA TIEA

MR Llﬁﬁ%ﬁLﬁ@i‘éﬁttyf%éﬁm%ﬂﬂ Biok: i3 “1:1/2 a,=1
53 MR o LAt 5 0 15 i o A i o BT G465t Mk 32 ; ah
B8y B RS, ——U-U,— R ©
dXx Hr—h dx
E(U.V.W.2)
2 2 32 A ah
=L La (U=Uog)?da (V-V, )2 —=V-V,— — (F)
LY ' ! ay Hr—h ady
. au av
ta, (W=W,)242(—4—14 22
ax ay — =90 ®
FY
oW
+—— ) Jdxdydz @) 53U 2V aw* 1 oh
U,V, W : BIHEHEEHKES dx 9y a9 “T;h X
2 Bhh ML ( Lagrange an—) (h)
multiplier ) y
a ., a, SR BEGEMIERT IR 1/2 AEmXEHFEU, V., 2, W* I8 @k » o)
CREL AR T R MR W3R BRI REFE: (BHEu~sv FAKS)
Z—h{x,y) 2 2
3 = (b) 3 z_wz+(ah+am) 2
Hr—h (x, y) axz  ay? ax? 4y? Hr—nh
h (x,y ) Bt
Z DR L LA LN
Hr : BERERISESE °ooax  dy Hx—h
da 1 ah ah
W= = W—(1—8)V. ! — 4+V,—)da i
dt HT—h[ Io(U°ax+ 3y) W
Vhy) © 7 2 AR BRI R MY o 2 BDES B 4 el (
. Largrangemultiple factor ) o (i) BB
$H@) A F o AL b > 1953 _
R 3542 ( Hemholtzs equation ) o
E(U,V,3,2) B T
> T AN R o AR
S Ca (U—U.)ida, (V-Vo LRI+ SO0 AL Bl - % 4
v 0 » BIRTRFEFRBUTEE  HLAR TS
aU sV osw* 1 :
+ a2 (—4+— 4+ - T
ax Jy 09 Hr—h @ TEHAEH =0, W=0
AR 0 =1 W=0 o BERSRH
dh dh R BRI &l FHH A A R
X y

BEES— AEMMEiHE ( Goodin et al



A A A B

1979 ) o

() : BB+ 2 2030 5 HURENE)X LA L
R R Ao 3T R B Zc e > BFS T B
BHRER | o

% AR (eXE)5K BRI SR 1 I HE s 4l 2 = HEJH 453

BETH

FISCRES REAC. » 1987 @ BTS2 BX ~
B E S B 7 e KR FHER » A
BIL%R . 261-277 o

R > 1980 @ MHALEHAER EMEXKERH
MBERBRERST > KRB RER L
FRFRMIH  132-143 ¢

BEE WA W0HE S BRES > 1986 @ AFL
A A% BE A IR P SRR R 4 BT = BT 5 7
KEBAEHBRPRBENTU / ATM -
1986-04 o

Bergstrom, J., 1986: A simplified boundary layer wind
model for practical application. J. Appl Meteor.,
25, 813-824.

Busch, N.E., S.E. Gryning, N.O. Jensen and 1. Troen, 1987:
Turbulence and diffusion over inhomogeneous
terrain. Bound. Layer Meteor., 41, 173-202.

Cats, G.J., 1980: Analysis of surface wind and its gradient
in a meso scale wind observation network. Mon,
Wea. Rea., 108, 1100-1108.

Dickerson. M.J., 1978: MASCON—A mass consistent
atmospheric flux model for regions with complex
terrain. J. Appl Meteor., 17, 241-253.

Goodin, W.R. and G.J. Marae, and J.11. Seinfeld, 1979: An
objective anulysis technique for constructing. Three
dimensional unban-scale wind fields. J Appl.
Meteor., 19, 98-108.

Hsu, S.A., 1979:  An opcrational forcasting model for

the variation of mean maximum mixing heighs

across the coastal zone. Bound. Layer Meteor., 16,

93-98.

Wi R 141

Hsu, S.A.. 1981: Models for extimating offshore winds

from onshore meteorological measurements. Bound.

Layer meteor. 20, 341-351.

Johnson, A., Jr. and O'Brien. J.J.. 1973: A study of an
Oregon sea breeze event. J. Appl Met., 13, 1267-
1283,

Kao, S.K., 1981: An analytical solution for three dimen-
sional stationary flows in the atmospheric boundary
layer over terrain. J. Appl. Meteor., 20, 386-390.

McEwen, J.N,, Danard, M. B., and Davidson, G. A., 1981:
Variationally adjusted surface winds. Bound. Layer
Meteor., 20, 473-483.

Piclke, R.A, 1974: A three-dimensional numerical model
of the sea breezes over South Florida. Mon. Wea
Rea., 102, 115-139,

—————., 1975: Representation of the heated planetary
boundary layer in Mesoscale models with coarse
vertical resolution. J. Armos. Sci., 32, 2288-2308.

—————., McNider R.T.. Segal M., and Mahrer Y., 1983:
The use of a mesoscale numerical model for evalua-
tions of pollutant transport and diffusion in coustal
regions and over irregular terrain. Bull. Am. Mereorl,
Soc., 64, 243-249.

Sasaki, Y., 1958: An objective analysis based on the varia-
tional method. J. Meteor. Soc. Japan, 36, 77-88.

SethuRaman, S. and M. Stunder. 1985: A comparative
evaluation of the coastal internal boundary-layer
height equations. Bound. Layer Meteor., 32, 177-
204,

Sherman, C.A., 1977: A mass-consistent model for wind
fields over complex terrain. J. Appl Mercor., 17,
312-319.

Smith, F.B. and D.J. Carson, 1977: Some thoughts on
the specification of the boundary-layer relevant to
numerical modelling.  Bound. Layer Meteor., 12,
307-330.

Sun, W.-Y., and Orlanski, 1., 1981a:  Large mesoscale con-
vection and sea breeze circulation. Part I. Lincar
stability analysis. J. Armos. Sci, 38, 1675-1693.

Wexler, R., [946: Theory and observations of land and

sea breezes. Bull Am. Mercorol Soc., 27, 272-287.




142 Atmospheric Sciences Volume 17, No. 2

THREE-DIMENSIONAL MODEL FOR WIND FLOW OVER COMPLEX TERRAIN
——STUDY OF LAND-SEA BREEZE IN YEN-LIAW REGION

LinHo, Wen-Shung Kau
Chau-Zen Wu

Department of Atmospheric Sciences
. National Taiwan University

(manuscript reccived September 12 1988 in final form May 30 1989)

ABSTRACT

This study is to construct a diagnostic model for three-dimensional wind fields over complex terrain, in order to
analyze the land-sea breeze circulation in Yen-Liaw region.

Firstly we use a one-dimension model (referring to Bergstrom 1986), to simulate the cases during an intensive
observational period in summer 1985 and winter 1986. The results agree well. Then the next step is to interpolate
the vertical structure in each station into the three-dimensional space. The procedure has been done through variational
analysis under mass-conservation constraint. The meso-scale circulation, i.e. lund-sea breeze and mountain wind become
outstanding. The analyzed data will be displayed in such a way which js consistent with known boundary theories,
yet the method itself can still be improved by enhancing local features with the ““tuning” of some physicul parameters.

It is hoped that this prototype diagonastic method can lead to detailed analysis of meso-scale phenomena,

Keywords: Model for wind flow over complex terrian, three-dimension, land-sea breeze.



