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N 0.0 209.15 299.40
2 21.2 299.19 299.47
3 77.5 299.33 299.73
4 204 .1 300.00 300.31
5, 419.9 301.05 301.23
6 713.5 302.65 302.42
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10 | 2293.5 310.95 310.10
1. 2738.1 313.32 312.50
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20 7023.3 334.50 333.90
2 7515.6 336.90 336.18
2 8009.6 339.02 338.32
o) 8505.2 340.76 340.33
2 9002.2 342.92 342.39
2, 9500.5 344.94 344.37
2. 10000. 0 346 .63 346.18




70 K ® #®

v (=7)=5x10 *sec'exp [
(£—-0.84)/0.03474 ]
AP T a9E AL E

1 7
= x 1 I+
et (o076 )

HTEMEAE R 28, B Ed a8
BRA, A GBI o FE REE RN
WHSME, &35 2. LAGIE &S Bh B0
1 ( Pielke 1974 & Estoque 1961, 1962 ) ,
HILEEOABRESREZT GBI KRG IE#E,

BTEA(7=0Hz=2 )

WAz TARMEEME L, BIEHEHEE R
&4 ( No Slip Boundary Condition ) WJLLKE
R, iRl ke B R KR et , P Eazie K
2B BB AR LA S, T A B2 A REE D (B 4R
Fr Bz

WHE O (L) s =300°K 0(t)ls=0
FRbEH , IES A RE £ B A R 0L 52 U8t B G 150 2%
B EER], R HALIER IR, T HS M A
b 69 FRER AR S 2 R B LA Bl 3K A AN
e ST RO A — 140 9 2054 A P Fests T I 10 1
fefis e , B4

s 0 (1) ] = 300°K

0(t)|. =Fx{7.5sin (15T —140° )

+sin (30T +5°)}
KHF=1®F=exp(—2z,/1000m) , THIE
VAN By B AL 69 S R 1R
Eydi ek Al ey

wn:é<mnu+oun,>

OBRAKFZ SR
PR Bk R 18 4 A (450 km ). Pt BR
184 B 7550 058 LB HE RAC RS R fHRE B LR AE
BTLA $RA7T 40 B BBLE 69 (138 R e 4
dx 0dx 0dx dx Ox
2 Wl H ik
FEABRA ST A2 @ ENERBAGadd

2 B+ R
(1978 a , b) BTat BHYS BAHBE I ( The
Split-Explicit Method ) , #% 52X 55 EH
b, MERFRIRE (0t RAL =Mt ) o B
%o RMEFEEY (0¢) , HAFTRBR HE A BE SRR H
B RN EL R RETRHE , 5 ERM
A “Bifr—# 74 " (Forward -Backward Scheme
) HEE , HAR PR (A ), HEBEKE
FHERAL R Wi A, t—f R LA Gadd (1978
b ) KX Ef “ Lax-Wendroff Scheme” 3K
o EAMA BB 5 = 1208 , AL = 3608,
3 BRI & B BRA 1
By R K T B I 69 BE AT I LUTIRE 4 IE
[y BRAT A BT R Y BA R, ML LS RE SR
JEaHERE R B ey E g, R IFTHRA T F 5189/
FRAR ETRI DL ST FIAR 9% ~ A BBk
(1)K MEE i i
£=SIN(b) +SIN(x/a—b)
A6 =1.39626342
a=X/ (2xb)
X=450Kn , A KF BT
KA ALETE TER G AR %, BPIRA E
KA 48 o1, B T HENT B B 1S BAITRE i 8 o0
KEI30RB 2, FEERNAKLLMBESRELO
NBESH

(2) 3 1 44 HR 46
¢ :—bl; In (1 +—ZT)
A
a' =2.766289 x 10~*
0! =3.61495

T A B SRR | R WS B R
t927 AREGIMAE LB RAG1190AR , Mk
T RS % o RaIE 50 A , T H 2R 56 B
b WA B ,
B AR R 2

FIPIBE BRI BR , K  R AR T
JHHE BRI | BB ECYBER 170 / 7206931 5
B R, RS FFIA CALCOMP 960 #4466



March 1985
s A BT Mok B3 T U7 B R IR UE B9 %
gy BRiF2 , LAR RUCRIBE 6958 , AR OB B9 R)
IR G 1 e JURLEE (R PRI 50609 53 i LA BE 0 B BB
REG MR AME , om0 TR SR, o TR TR R T
PORR R e — 1R R R et T 50 4e 5 L R B TR
MEysE Y T
g1 -
AR 1 1077
F=EXP(—-2,/1000m )
( F7hsth #0768 H btk IR08 9 iR F )
fE% 2 :
MR 1077
F=1
L3 :
MK 5x107°
F=EXP(~Z,/ 1000m)
% 4 ¢
HERE: 1077
F=1
HBEAAE, BEBEX 0.0
BH R S ( The Thermal Slope Wind )
BoEE A g e 8k eI IR R AL, th R
£ s B ) Hsa e H AR esAT 51 o B RILIK
i R 5 R M AR i A TR IR B, 2 AR e A
{4 ST BB B T B LB Y S R LR RS B2 B R
BRI, PR DR AU LM A S R
i (LS L T i A B AR TS gt TRE T BT 50,
SR, IR0 SO AR R, T R 2 2 R A
W R W A SR R S B, o DI R IR T eSSy
WEHSRELNGER, A RRBEHR KT &
AR 7F IR e b 1 55 O B SE
o1 :
AR T~ TR~ 8L~ B AR
A A P KO A28 R OB L PT R , B ALER B B AL
2 REERE BT ORE , S 0D5RE P2 B ML IRIE
it g BE T KRt REBL % , bl Oriville (
1964 ) ByEEME—
Bio it B b bty | R SR 698 BE

L S - 71

diis I R 6B 41 69 5 RO ARE BT SR 2 BE B
{ , i JHRE8 VE J BT 252k ORI T SRR O B % 7]
G, VB S 1 I R R M AR K U Y T A
W@, MR IR 2 BE R 107k, AR
—BiAR IR | R KT LR BN B B
PR R ORI I S B R TR o B
BRI TR AN 2, b RO h R BT R AR, (8
RAE RN BELLRT , SBEGRHRE B9 LA DR
FRRRIREGRAG 2 TR o 2 BRE LR
(R R |, (O] 7R BIKE T 42 T FLE 3 SRR R A 2y
2 B TR A — e o RS /\/NEE , B

14001 , % b 3R BR i ks 5ok ( B3 ) &
S5, ot ST St 7 A AERY ST R B BB B , HORS
1.5m/ sec , MEIMM#EEEL.S AEEE2 L
BRE, KRN M AEHLAE 1m/ sec £4 .

HE[GHT  (KM)

< 2.2 2.2 675 120.%
HORIZGHTAL DISTANCL (KM
e et [Sadfo0 R LT N WL AR AR ALV R

B3 18K 1, 1400LT WHAR KFHE
%, Rk BRSO , SRR S ER
i, I
O R A DR B B UNBE B Ak, ZERADRE
BOUR FE EER F B , (RS R AT U A A B L DI P R
i LB B R — Rl Rl LM EF RS+
NBE , thitdE 1600 L M h e B R 2K
BERE i b IRRERIAE 2m/ sec (B da,4b)
iTTIE) B Fe b LS ML dot 5 BARR 5 Aot 58 o) R SR K0
1.5m/seckE 5 o BT HBEBEHBMAZ % , LKA
s E IR BA KT - & B BT S , HVEE
i SEIE it i 2 H R RN ERUE (5 ) .



72 x % B
TIME=6CC.

a P L

‘# ) SH/S

el

£

g
z

I-co

.2 40. 5 S 7 120.5
HORTZONTAL DISTANCE (KM)

E4a : MR 1 , 1600LTHIX - Z HHE A

L

IME=-6075. (VAP

HELGHT (KM

1
HORKZ(‘NTAL )ISYANCI: (KH)
L2NTOUR AT -i e CONIAR (NTTRYAL o W e nretes,

. Ei4b R 1, 1600L T By 78 ] KT B
B, RARE3

TIME=720. POT TEMP (DEGREE!
2 e

HEJCHT (KM
\ ' 1
| f\

I ! I

-80.9 -S40 % 2.0 40.% [ 120, 160.9 209
HSR\ZDNHL O1GTANCE (K‘ﬂ

(Tifeue rage onTy CINICVR vl mYAL OF X [N3 EPLESREL AL 3

W5 :EE1, 1800LTH (18 &%

5 H+—
53 GG — 5 HOR: BHIT IO RHE | b IRMIBH
BAERE IR, AR T RER AN A5,
(R GRS R 8 0, o G017 B9E HH th 3 i B MG
S B 6 AR 12 B il B B D i
fi e 100 55 1 b SR, A — R SR A, (8
AANBRREOHE | MRETCE - 5R 5, AR
(VLT A b R4 B BEAR L b R, BT /2 A
SR TS , BRI R B F SRR K
IR RAR & BT BB R RO R LA R (6] R T
o o D AR R ) 2

liut -72C.

¥ooMsS)

(K™Y

HETGHT

T y
~60.0 ~40.0 2.c 0.9 £5.9 120.9 150.5 2053
i’JPIZO ML DISTANCE (XM
(7RI R FRIN L egnt d STOMR (urimesg O " et ey p- »orenlea,

M6 :fE]l , 1800LT &Y m K4 &Y
B, B 5 15 i e
ARz EE S HER , X#2100L £&
AR b o REN B ST A, (ARBNE
BEB) 2 RO 05 B TR R, PRI R R SR B 2 B
A 20001 £4 (K5 147085 ) BRI (B
WHIC TLAEH 008 5T, Bt gt Sk iR
2000 FECZ RERLOE ) B 4h TR 18 3 R0 A A
i el T AR gt s EAHE , |
BRI BRI G R R S u R, BT E
i DS T 4 0 BT S8 R B3 LR AR S L 61 0
IR (B7) .



March 1985
TIME-8AC.  POT TEMP (DUGRLL)

- \—’/—‘_/
£
¥
:_:j“ /”/\—
5
Ed

. w/x
o

= e

-63.% -ac.C 3.5 40, €5.0 120. 15C.5 200.¢
HGR[ZOHAL OISTANCE (KM)

Iy
(sreem TR 3 3 ;e LTI IwtimyAL € 3Ll PTa g 2nen

7 A 1, 2000 LT oy {7 45 %5

IR, do it 9B KK SRR AR ot VNI
2t ([ 8a,b ) , MR AEEDLAE1.5m/

50CM/5]
SO

600 -4c.0 3.0 40. 5C-5 120.3 16C. 3 206.%
H\JRIZOHAL DISTANCE (KM

fil 8a % 1 , 0200 LT & X-Z B K

TIME-1200. UM

N

-65.C -4C.C 3.0 400 [ 120.5 16C.C 205. 7
HG‘?[ZC'HAL D1STANCE (KM)
[EalN R RN T (oI enmva o el T pe

B 8b : @41 , 0200 LTHy KGRI HLE
%, BB FE 3

Wowm e 73

sec~2m/ sec A5 , (B2 MG ARAVIE , W
HF e b AR E G ([ 8b ) & ikt b R A%
KEGEZ S (E4b ) 5, el R
A2 2 e ¥ Nt 2 R 0% T 2 el (R AE RIS T
I, Bz HEHZ fPRN S IS HEREE . H
KH B T R E AR £ 2 MRS Wi R —
B ZIthIEH B, bt oA 2 P B BRE 4 6T S50, S —
ECE9 ), B Rf Holton (1967 ) ,
Chang ( 1976 ) % ABTf.2 55 54 B4, B 8L IR
H—%,
o il 2 :

BT ES R I 5 Srin BRI IR 2 S ndh T 3 X,
(R BCR , FEWE 2 PRFTD HAURE 2 mEE

TIME=1200. v Ms8)

B
<]

HETGHT (KM

-85 0 ~40.5 2.5 40. 5C.0 120.€ 16C.C 2cc.9
HJR[ZO”TAL DISTANCt (KH) .
(i1 0 L P IS A 1 CTTIONR (wThAY R o Wi TG P Laracy

B9 : R 1, 0200LT 6988 L kA& 5 5
, X FEE 6

WE) S, KRB T RS 5/, bR vES IR
SE LN, R 2 T IR ) BH AR B
, SEHE 72 R B R #95) DR {5 R TR S 2 18
BERR B BN K 5 I (70 & R HR AR R T 4 2 T 4R
B, TR B | PR R 2 B T R R
e 15— BB

T b SR AR B Zth I R 1 sk i
BTN T AN T ELR (B SS 2 5 6 LMK 1
ZHRENRA (B10a,b) , IEGSMB2 N
wan (B4b ) Biw , M EE b RIS T4
3, HEnE #E R (B 10 b) HIE R e B



74 K % OB 2

TIME=720.
£ e
mmzsl
o | Pty
h HM/
B .
o
e T T
- '
E B ’
R p
5
@
T
‘

| DS 1
-80.9 -40.5 2.9 40.9 3.3 120.0 1505 200 %
HORIZONTAL DISTANCE {KM)

[ 10a : &2 , 1800 LTHY X -7 & B

2.¢
I

HETGHT  (KM)

i-0C

L1

T 0 v J
-50.% -40.5 3.5 46.2 £5.2 120.2 1569 w55
HORIZOMTAL DISTANCE (KM
LLDL IS A A CIRTINR (WTERYAC O It

B 10b - B% 2 , 1800 LT Hy3irs ik Tl
%, fk BERE 13b
BRI , M HAREE XT3 4, iz b 0]
6.0m/secf 45, B LEET T 3m/ sec , M H
PR S TR I SR AN 2 48 5u s R 1R YD 68 SR TH 4P
BELE A TR Az B, TARIE B 2 3R EGE B
F15cm/ sec it (@ 11) , LAl sk 5m
B A, B iR EA ( Buoyant Pumping)
FHEFBAERBL FTE, M3 200E 2 R ME
Byfhhr 2 fF M B AR KR, 2 fi#5 R B Chang
( 1976 ) &9 B I3 — 2 o {2Chang (1976 )
205 0B — R & 2 R I B S n#h ey g, &
EE B RS2 B A RS2 2, BEBRMeER

B+
L BT —AE , DR R 1 ] 36 1 B
ST 1, TUR L ORI 19 B 2 AR D

HETGH (KM
)] 3.C 4
1 1 1 1 1
'\\Q\\_

H 1o

a
a 1 T ] .
-80.2 -40.C 2.C 0.9 69.2 120.2 160.3 205.C
HORIZONMTAL DISTANCE (KM .
LRI R 5 eer (b S T T LTI TP L TR

B11 0 A% 2, 1800 LT E S, k&
WAl 4y B b THE

| EBIRB RS A RS B, R
14 NS A IR S RS MR T
i 3m/ sec b LG9 HLR A, T AT 31 48 2
WS R 2.0m/ sec bA |- 25 (B 12) WA

0 1
40.5 £5.0 120.% 1665 00,5

-6%. 4] 3.4 B T 20,
HORTZCHTAL DISTANCE (KM
R R R LA THICOR (WAL T Tt AR AT P TN

Bi12 : MR 2, 1800L Taf kK 48 s
%, BERSBRR

SER KL — A P T AL R SRR, f8
OF AR RS A, TR RARRBLA ,
S R, 3 U 2 L P S 75 TSR BT .2 R
WL, AT S, PR 2 5, ~F
HOPE A5 LR A L BB (LR RO A



March 1985
,ER R F 2 ETHM
o fHE 3 :

T T A 100 0 5, R A8 55 ) S50 I 14
R A GRS DAL IR B A S, BTER
— FRIREE 2, A D, RIE Y —
RE FUES B R 00.2 AR 000 TR 1 2 B0 s
e RS E | —EEIE 5L o

HEPR SR LB T B B 4, (2 T
SRETHI T )5) Belh I G T R B2 A e R
D) LA A IBEE S 85 T IR 0 O B LR
SR Ay SRR | M , AR 40
R B TS, PSR 2 A IR )
LA, I IR AR YT R T I
R 5 (BRI EREE 2 MU0, DER BT
B ¥R Iyt M, TR e
W I FEAR S 1600 , J K2 BGEBIUE Lmy/
sec £ATME (L 13 ) , i FLIE RIkE G2 5
o B, PR R 2 (T b R R | — BRI A
R 3 o BOCRISHIAARE 2 ) B4t th )
it S BB 2

R TIHEEET ©

HETOHT (KM

-83.% -40.9 a bl 40.3 £5.0 12 0 156.5 206.5
HOR I ZONTAL DISTANCE (KH) -
(TRTCUR FADM - WO AT (TMTOMR INTIRYAL T oine ey - EAIR RN

113 : %3, 1600 L THH VE[a) K F B
, BB 8 53 15 O
YT SR 2 SO T R B,
BTG — I ER | R, REE AR
BE s (B4 ), TTRHE A K 2 IR,
W, BT 13N 14 , W REE R RE A S X

ot Bk 75

107° Stk B9 BRI 70 2 (ER ) 28 & 35 B R
B9 K 0 BHME IR 8, R L2 B ML R
IR o

KM

HELGHT

-40.3 3.5 40.% 0.3 [ D 15C.5 265.5
HURKZONTAL ’)l TANCE (KN)
T AT een CURTILIVE Py pe et

[ 14 : % 3, 0200 LT t 87 o AT M
B, (hHEA13
o %K 4 :

(o BT — 0 | B IR E R — F e
T, IRVOH B B L IR EVE N | R AR heyRl
SR LIRS (5 2AER 2 — k8, R RAES
B TEAE o BIFHE RS T SR ) Gy
RIS R | S 0 IR I E I R SR —
WA e AR o (B 15a,b,c ), ([ 16a
,b,c), (l17a ,b , ¢ ) DRUBIKEEE
FH60AE, 3088, 0ABLER .

Timb 700

T 0 v T ' v
-8%. % -4n. 5 3.3 6.0 &% % 129

HORIZONTAL DISTANCE ()

Fl15a : H%E 4 , 1800L THY X - Z & A B) bk

%,X~00&%ﬁ¢ﬁ2ﬁn,Mﬁ
EEREROAE




76 X K #

TIME=720. U /sy

HETGHT (KM

40.72 &C S 18C.C

60 -40.0 2.5 €6 3 128.C
HORTZONTAL DISTANCE (KM
[SALE I N BRI (Rt CoTroe Tepare, oF 3pent LG

B 15b : A%k 4 , 1800 LTI [ KA ERE
B, Hir EER15a , B &5 SR,

3.0 463 z 1297
HORTZONTAL DISTANCE (KM
(RN B4

t
st pafteva me ot T e

il 15¢ : M€ 4 , 2200 LTy g bl KT SR B4
, SRR 15a , BEEE RS By gk e

TIME=720.

HE[GHT (KM}

-60.9 -40.2 2.3 0.5 56.9 120.9 160.0 200.0
HORTZONTAL DISTANCE (kM)

B 16a : f%E 4 , 1800LTH X-Z &R A [ L
B, X=0.0 BBRERZME, RHK
EBEMREAR 30 A B

L a5+ =

9
o
C i T : v T T i T
-85 3 402 2.2 40.% £ 3 120.2 156.5 2053
HOR1ZONTAL OI5TANCE (KM
(e y T TR femena ar M ety g

Ed16b : A% 4 , 1800 L'THY W 1 [a] 7K/ 15 5
s kR 16a , BER2H 55 15 P

°
T
~

o
-I s 7|
B A
= el

a

o

© T J T T T

-6C % -4c.% 504 6.5 £5.3 120.€ 160G 206.5
HORIZONTAL DISTANCE (KM
L b MR =AY LTUTOLR (nfrayay of T 1 e

s

Bl16c : 4% 4 , 2200 LTy ki AP
, Hk G 16a 5 B0 23 T IR e

P
Pl
I =)

U .
|
|
|
. - '
5
i3 ’
. .
L
2
3
o <
o T 1

s 86,5 8.5 1205
HOR[ZONTAL DISTANCEL (KM

R4, 1800LTHYX-Z B9&H A A by
B, X=0.0 BB RES I, HIIEK
Lo g o Yed

18G. % 20559



March 1985

TIME=720. U M/

HETOHT (KM

D T
-BC 2‘ -40.C 2.0 40.3 0.0 120.9 160.9 200.9
HOR[ZONTAL DiSTANCE (KM)
(nfeom TR g sl 0t LEST LTTIOM (RTIRYAL CF 301D (XL I ATt

B 17b : AR 4 , 1800L THYH 7[R KA SEE %5
y HORFEIES 17a , B& Y05 55 v s

13
HORIZOUTAL DISTANCL
LI 4

(e TR ot (T sxt I of

B 17 c : 54 , 2200L T &9 $db 1A 48 BE 4
, SLEEFEE 17a , BEEEH5 B
W MRIAMBEE 2 2 (B 10a, b ) BA&(
i 12 ) HH0E B, B AS B A IR b de ke
BOTFAET 5| 68 2 13 B IRoh 35 ey (R A, B0 A
WA 60 nB 2H , SRR R IH . B2
fhRLfE s , ez BIREE (I8 10b ) 2
6.0m/ sec B/ (I 15b ) &~ 6.5m/ sec A
B, B R 3R B, SR [ i A () 8 1) A
i, (BIE 2 RO R TR R, SRR ESRT R
B (B 16a , b ) R MG EEEE (H17a
, b)) TR MEBA LR e S, T8 KA
MO IER , PO RAKBER & 7.0m/ sec B E
o EH BT RAA 35 2 1t 110 B e o7 1A fo T A, BRL b SRR R

ZZ S I 77

RS At , IBHEREKE , BB 2 BAK
£ iR, FEG AL (FRK 2 BEEhRE
, PR EEEIER K . BE LRMEHEE
[a] FR B9 b, 58 BA B F 2 EW T IS
Z# a2k CAE 1 Fir) , RHKE 2 B8k
R FE N4 35 B KR & BHHE 2 1 T R 2 B8
, RERE—B 2 BE

b R FLE—T (W12 ) , (E15c )
, (@ 16c) , (E17c ) EH#ANRRKEAREIL
WA o I MRS B R ey T B 5 BT IABE
K FLTAR @95 Ik & ik NI > 77 e B A
e 8, A A B RO LR o BT b
ARG, H AR SRBE i 0 R A 2 BRI, 75 R e
BHGE 2O, EREAEEEMELERGLE

Mm% @

KPR B A8 IR E b > BE R R T
TEFMDERED - KIERE HLL RERD |, T
T B A BT S B i I b, R 2 1 R
BT AR B A, (ARSRE S ERESE
AL AT 2 0 5 R 15052, 4B/ P R 7

ARz D B4 R 5 BRES LA B M A B9 KRBT R
BONBRAIER , 1ERMBOETY LR 8 B S L IR b
BT .2 £ (o AVEF BlaR BESYER RN B B 5 R
W ARIE 2 EEERITBAR , MR —Ea
WERE , QAR AKE - S 2R
(ERTEAE , 3308 5 FOR 9 FF PR @ B A5 AT 1 ALK
By DD BTG , 32 B0 L fh B9 H 1E
FE R R A R R 2k o AR B REESHT 2
KSSRBEUR , 02 MR A 107 107 F 21
, AT IR IR 2 845 1 LB G ) ~ REBREE 77
A HIR 2 6 B0 | R 2 KSR R , 3 sy
MBS , MR HRBERAN 2B, B E
BE A — % R - 22 R ) T B B 3 40 % IR
o R, RS2SR M S , s B &l
i T 28 )5y B GORIRIE I, 5 @ E— R
W 2 I HKBRR RN , E L
SO BT S0, 095 B I B, RIS B A



78 X OB
L, B 4L B

5 WK P R B RLBE RSB AGIE L 2407 FF TR 5]
2 2 R SRS I S IR 2 2 R RV I LA
BERE SR BB | 34751 2369 RUSINAA 565 T
T, BB (R T A AR R TR, R
2 ERVEY B B 152 5 RS e - R
S IR, T ¥R 2 FR T BT T
I ARAL o

B RIS T S 2 7 4, e T st
AN 2 SRR ) T TR .2 5 R R 5 LA
S8R, 5O £ G 7 — RET R LM — (S O
B2 37 T R TR

B z

AL 2 FREN T UE BH R e B
Bla h ey ERE, SARFHEE AT NG
[BT-% #fE s, 4 A SCNEFSE BUBT AAT R Z 691 B 5 4 gt
5 % 4t 179

Re ferences

Blackadar, A.K., 1957 : Boundary layer
wind maxima and their significance for
the growth of nocturnal inversions. Bull.
Amer . Meteor. Soc., 38, 283-290.

Bonner , W.D., and Jan Paegle, 1970 :

Diuranl variations in boundary layer
winds over the south-central United
States in summer. Mon. Wea. Rev., 98,
735-744.

Buajitti, K.

and A.K. Blackadar, 1957:
Theoretical studies of diurnal wind
structure variations in the planetary
boundary layer. Quart. J. Roy. Meteor.
Soc., 83, 486-500.

Chang, L.-F.W., 1976 : A numerical

study of the diurma! variation of low
level jet. Ph.D..Thesis, University of
Oklahoma, 110pp.

#+ 1

1978 : Determination of

£

Chang, L.-F.W.,
surface flux of senible heat latent heat
and momentum utilizing the Bulk
Richardson number.
Research, 1, 16-24.

Cole, J.D.,

Papers in Meteor.

1968 : Perturbation Methods
in Applied Mathematics. Ginn
( Blaisdell ), Waltham, Massachusetts.
Estoque , M.A., 1961 : A theoretical
investigation of the sea breeze. Quart.
136-146.

Estoque, M.A ., 1962 : The sea breeze as a

J. Roy. Meteor. Soc., 87,

function of the prevailing synoptic
situation. J. Atmos. Sci., 19, 244-250.

Gadd, A.J., 1978a : A split explicit
integration scheme for numerical
weather predict\ion, M_ J.R. Met.
Soc., 104, 569-582.

Gadd, A.J., 1978b : A numerical
advection scheme with small phase speed
errors. Quart. J.R. Meteor. Soc., 104, N
583-594.

Greenspan, J.P., 1968: The theory of
Rotating Fluids. Cambridge Univ. Press.
L ondon.

Holton, J.R., 1967: The diurm! boundary
layer wind oscillation above sloping
terrain. Te_llui, 19, 199-205.

Hong, S. and P.-L. Lin, 1982 :

Topographic effects on the land-séa .

Bull.

-S.

breeze circulation.
No. 23, 57-88.
O'Brien, J.J., 1970: A note on the vertical

of Geophys.

st~ructure of the eddy exchange coefficient
in the planetary boundary layer. J. Atmos.
Sci., 27, 1213-1215.

Oriville, H.D., 1964: On mountain
upslope winds. M., 21,



March 1985 #H®
622-633.

Paegle, J. and D.W. McLawhorn, 1983:
Numerical modeling of diurnal
convergence oscillations above
sloping terrain. Mon. Wea. Rev., 111,
67-85.

Paegle, J., 1978: A linearized analysis of
diurnal boundary layer convergence over
the topography of the United States.
Mon. Wea. Rev., 106, 492-502.

Paegle, J. and G.E. Rasch, 1973: Three-
dimensional characteristics of
diurnally varying boundary layer flows.
Mon. Wea. Rev., 101, 746-756.

Pielke, R.A., 1973: A three dimensional
numerical model of the sea breeze over
south F lorida. Ph. D. dissertation,
The Pennsylvania state university,
135pp.

Pielke, R.A., 1974a : A three
dimenlsional numer ical model of the sea

breezes. Mon. Wea. Rev., 102, 115-139.

.- ' 79

Pielke, R.A., 1974b : A comparison of
three-dimensional and two dimensional
numerical predictions of sea breezes.

J. Atmos. Sci., 31, 1577-1585.

Uceellini, L.W., and D.R. Johnson, 1979:

The coupling of upper and lower troposphere

jet streaks and implications for the

developments of severe convective

storms. Mon. Wea. Rev., 107, 682-703.
Wexler, H., 1961 : A boundary layer

interpretation of the lowlevel jet.
Tellus, 13, 368-378.

Yamamoto, G., and Shimamiki, 1966 :
Turbulent transfer in diabatic conditions,
J. Meteor. Soc. Japan, Ser. 2, 44, 301-

307. : N
PRET R, 1980 : M EEER RS R T

At o Bk B R pp. 108
B S RF S BEHHE ~ HURER S LAY AL
W, 1984  HRERFEARK 2 EEDH, 0
pEat, BRI #4 , Grant NSC-
72-0202 M008-05. pp.74




80 P T = - T

The Effects of A Sloping Terrain on the

Diurnal Oscillation of the Boundary Layer Wind

Pay-liam Lin

Dept. of Atmospheric Physics
. National Central University

ABSTRACT

Diurnally periodic motions forced by diurnally fluctuating buoyancy forces
above the sloping terrain are studied by numerical experiments and by simple
theoretical scale analysis. The purp'ose of this study is to take interest in the
understanding the physics of a Buoyant-Ekman layer under the influence of diurnal
beating and cooling of the underlying sloping surface and the role of thermal forcing
in the diumal oscillation of the planetary boundary layer wind above sloping terrain.

The scale analysis and the numerical experiments show that the terrain slopes
as gentle as 1072 or 10'3, the buoyancy force parallel to the terrain becomes as
important as the coriolis and pressure gradient forces. The characteristics of
the Ekman layer will be modified as long as temperature perturbations occur at the
bottom boundary.

Because the gravitational force vector has a component parallel to a sloping
boundary, the diurnal temperature oscillation in the boundary layer provides a
source of potential energy which derives a diurnal oscillation in the boundary layer
wind, thus the Ekman boundary layer and the thermal boundary layer are coupled.
If the surface heating is homogeneous, the pattt?rn of the upslope wind circulation is
located near the top of the sloping terrain., Otherwise, in the case of an uneven
distribution of surface heating, the pattern of circulation is confined to the lower

part of the slope.



