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Abstract

To predict reasonably the movement and the concentration of the pollutants in the
coastal area. A simulation model should be prepared considering detail topography with
land-sea and the urban effects, and the resolution near the source.

The explicit method can not be applied due to the unstability of the numerical
calculation in high horizontal-grid resolution, while the ADI scheme satisfied with the high
horizontal grid resolution and can be used in the fine mesh system which shows the detail
topography, atmospheric flow

The ADI method which studied the high horizontal grid resolution was excellent. The
two dimentional model used in the study using ADI method is proved as a reasonable
model to predict the wind field in any small scale area including mountainous coastal
urban area.

Key Words : explicit method, ADI method, high horizontal-grid resolution, fine mesh system

1. M E H7] 2F T=& AF3] dF37] dsiMe ol
7} &4 E39 %, F4 2 A 2 92
AA Aol AzHUA F4T 3gse 4y OIS AV AEAE RFY 5 alE oA 29
8% 271z £AZ ZA0Z 4 gr= d ol Hasitt. 53 AL AFY i) 5L 3
ot edwsl ZlHe] gow HIE 1 A FF 2 SRS vgprjole] ARH Lx9 AH
©7} oo AzZks Aol ol2A Uk gl o fF2YE wstd J1dd AHH d7) {53
oW W2y 99 BAY 2T 1 EXNo o] £ Zdg AMdte AT E oot g
gel Fogxut ade 4 2ATH AVw ay, 7 A9 2 £ ol ¥x RIS
a g Ct;}. afez 7] 2d 2Ho) AE3) =287 M 2 AYG AFE 2438
97) @70 olWe Jge WALAE Sysn TG BA AME afsoler S, 53 5
23 ROE B3 oZss o] WastA Uk g N¥Y 2H9E F¥F modelinge £FY F4H

_



160 o8- - AK<

o] high horizontal grid resolution& &7#.
olRL AYsty] dsME A= 2d F3Tol
=ojubol &Rt explicit methodS AHE# FF
T mddHE AMFHA A F, AN FYEER
ols) @ AU BEol} EA W 959
a7 ol vehjEd ool AN F,
CFL criterion(Courant Friedrichs-Lewy criterion)

I—(Cf)%m (1)

o wEso} 3w, 7R ¥dd %e EY &
242 Jehy7) 98] aspect ratiof H@3I 1 X
o] oA HAAHF s gl Ak olHA%
ol#1 LS 2E& 7198 Chen(1991)2 nested grid
modeldl Al fine grid model ZAAY FAHE Hx
857 98, AREE waveE AAN =93
Ao §F43t7] A% viscous damping layerg 3
£33, independent  radiation AAZAT
dependent rested ZAZA T I 2 3
We Agsgd. olHE EXY EA¥E He
a7 98 d7NE 919 2AERE BAU
A} okA% ADI (alternating- direction implicit)
method& AHE-3HA HAo Abbotts}
Basco(1989), Yamada$t Bunker (1988)& ©] %
2 o] 43X Colorado®) Brush CreekolAl9] uhg
e FANF3AL

B A7E 275 2dod A3 AFEEAA
AHe5E explicit method)olA AHEE o]
AT7NAN £4& ADI methodE ALgEte, T2t
A wwe A¥a 9y 2 HE ¥AE v, ¥
AstA ot

o o7l RE M2 s 2xY FX

By

2 gFaA olgdte FARLL TR =2l
zHE Hzd AFFH 4FF T IATE
F A & Qe Aoz, WNAAFE AT
7 EkmanZo 2 ol Z FolAe AART
JAALS ANSRES FozA drd FHE

it

EXE

L2z

Hoh adHes RRHESE FAHIAT.

AAe £5% 4% A 59
2% eFTAN, LM, vwy
4 Q&R 4% Aol & A7l
£ A3 sl2d BAL] AXY £ dE A
¥ AEAS A8
AAREZ ARHHEAZY WAL
. zZ — 2g

= Sy T 2 (2)

I

o o] &3tdh d7IA & Eol, 268 AYIE,
se AN 99 Awe mxolth AFHREA
o8 2349 7R Wyl &89 712 HEA G
e 4. 2% TAHE

du _ _ . poll
dt—fv C’ﬂax

2 —s 92¢ .\, 8 du
T ey (ax)+ax(K”ax)

N 2_90 (m) OU
e (K™ 26 ®
% = —fu + aix(KHg_z)

S 2_4d (m) 9V
S (K™ 2 @

o2 EAEC AT vigEAALe 44
a0 _ 9 a8
dt ~  ax (K ax)

_S 2. 9_ @ 28
+( S_ZG) aZ. ( KV azt) (5)

dgv _ o agy
dt = ox (Ky ax)
s 2.2 (@ %4v
+(_—s—z(;) Py ( Ky pye ) 6)

9zg _
(u—a‘x—) =0 N



Z7E ugF $42 4% Fine Mesh Modeld] T4 161

ofll _ _ S~ 2 _g @®)

aT, 9 aT,
at oz K, 9z ) ©
L2, 97N
,_ s 2 s 92¢
w=w—— + s—Zc (u o) (10)
— (£ Rile
m=( Py ) | (11)
— ﬁ Rd/cp
8 = T( P ) (12)
f= 2 8 sin¢g (13)
da _ 3 9 .9
d = af + uax + w az (14)

oltt. u, v, w € 747 x, v, 28%9 &= AR
(m/s), w'e N FEA o3 A7 w3k &
5 AE@/s), te A7Hs), 68 £9(K), gve Hl
Fkeg/kg), T 2%((K), T.= AF 2%(K), K;
t E% A B4 AFmYs), Re F719 74
44 (J/kg - K), P= 7IH(hPa), G A d(J/kg
‘K), Pwe 71% 1%9 7]%(hPa), f Coriolis
parameter(s ), ¢& $E(deg), Q= AT YA
Z& % (rad/s), g€ 2HNEEM/SD), Kne &
Fg &4 ASmYs), 283 K™ K, K9,
77t $5F, ¥, vg9 93 W Fa A

5( m?/s)o|t}.

W7 AA%F F ANCRH SmAAE HA
7 91% Bkman %°l2 8% 27 e 2y
Yot ¢F AFE Gzt mdsh)
AT, & ATAHE 7] Adol e o

3 Fd 2dg AH83o Ekman® o WF
AsE BT, HAFHAMY +4 A

%2  Monin-Obukhov®] AAbo]&d] 71x%
Businger et al(1971)¢8] FA9 4, &9 3
< o] g3l EFFH d flux ¥ 94 g &
AFE YA

rr Az

™

22.1. Ekman &9 A% qtsk stab Al

EkmanZ¢] 93 W39 #UASE Yamada
(1975)8) 24 2do) s th&n go| 78 £
A

¢=B27 (3E)+(E)" 1-RipSy (15

_:f_[ 1 A, A,

3¢ 5B

X (1—%&)1—1_%7] % (16)

—uww = ¢ qSy g—: 17

~wf = £ 454 (18)
—u§ = —3A, 22( Sy + Sy)

—gg su (19)

0% = B, £ 5, (2L 20)

Su=Cu (gi’_c;eg)i’z ,giﬂ_}%” (@)

Sy = Cu H 22)

A7 e &5 WF R, 1& EF Zo|, Ry
£ flux Richardson#, Riee= YA flux Richardson
(=0.2748189), Cu = 14326687, Cu = 1.9527037,
Rn=0.3257390, Rp=0.3161959, u’, v', 0’ = Z}7} vy,
v, 09 WEFo|n, APAFE  Al=A2-078,
B1=15.0, B2=8.0, C1=0.3°|t}.

+F%, g, gy 43 Ase

Kv(m) — qf SM, KV(H)Z Kv(a)z q[ SH (23)

*5’7_



162 SEEREEES

oltt. 471N wWig F AFe 4 A AL
2o 7HgstAd

222 XI5 A @k aat A

Monin-Obukhov® ZFAte]2& & 2 £99
A EXo &3 HAAFAMY 53 9
o flux £ A& WP AN AF-E Feug A
AZL BARAHoE 3 Wgozs wddive
A zdsteld & 2 299 43 Axe B
A g 93 g Zo] 32U,

b () = 222U 24
i () = T2 Z—g— (25)

q4714  we oEEE, 0.
U=(2 +2 ), ¢t = 2/ Lot}

5T 49 43 4F FAD AFe H@24),
(25)8 o] &34

ohaed,

u,* X U 2

(m) __ —

Kv™ = 3 [0z = b (26)
6 _ u. . XU« 2

Ky = 309z b, (27

o2 vetd ¢ o WM w, O., dn, i
Tol 24HY A4 WY &} Asg ¢ F
ok Hlgel A7 U A ASFE Ekman Zol
Mot Bt @ B4 A 2

( Ky9= K"z A9,

add HAFAMe fluxit 4 &, w., 6.
7b A3t A8 4 ] W&, 2(24),
(259)9% 1% oA 1% z7hA] HESH & o
299 A3 BE7F e ch(Lee, 1988).

J83 5%, @ 2 vgy d9F wy i
AT HAAe g Zo] 7HAHAY.

Ky, Ky ?, Ky 2Ky (28)

f
N
>
X
)

X

rlo
re
>
o
%
-]
[
2
e
o
B
o
24

°lt.
23. XM x| 2d

AREAAS FHo] Yoiw, AED A5
e

Qr + Qc — Q@ + Q4 =0 (29)
oji, o] A& T3 t}33 o] Yehd 4 it}
Rs+Ri+H+LE-Qz+Qa=0 (30)

4714 Qpe EAEZ BF EBA flux(J/m*s)
Q RS Aot BAL flux(J/m*s)Q B2 Jehn,
Qe WEEz ¥4 flux(J/m>s)9l He =4
flux(J/m*s)Q LEZ, Qe AFYD flux(J/m>s),
Qae AT H(J/mis)e vrebdth

AZzdHNE GAEDE R, YrFdE
JASE TABT FF A0S A

G008 2z e olefst o] FAFHE £ gl
o B ¥A} flux Res ohe3 go] XA

R = (1 —-—A)T,R, cosZ (31)
cosZ=singsind+ cospcosdcosh  (32)

oq714 Ae AEWE ¢z, T.e Uy 531
&, R B34 (=1358]/m™s), Z& A ZH(deg),
o= Ax=(deg), 6§ © HH(deg), he BNUA ZHdeg)
°olt}.

S8 U2te] A$ e

h=15(¢t—12) + ¢4, —135+e/4 (33)

ol1, 7| t& A&, foe HAE(deg), e TA
Aol o},

Fat BAF flux B2 393 QAAE Azst
< Y, #5719 Co9Y BA ¥ Hgse
WY Fol At AAE d7) ZeEUE A 19
Ageln, 249 A9 d7] BEsE 2
22 Idso®t Jackson(1969)¢ll 2j3}9H o}z

=

o)

LY
a g
2o rir o

18

&



FHE ugR 48 Y98 Fine Mesh Modelg] +4 163

RL = 0[ {Ea(l - Ccloud) + Ccloud> Ta4] —a TG4 (34)

E,=1-0.261exp {—7.77x10 %273 - T )% (35)

o 7] A o= Stefan-Boltzman A
(=579%10°)/m" - s - £), T  Stevensen
screen 1L%(=15m)9 7], Teo ANEY &,
Cotoua= E%0]T}.

3 Y flux(HS LE}= 7 g3 o]
HEA.

H=—p c,wd =p ¢, Kv(ﬁ)—g-g- =p c, us 6.(36)

— 9q
LE =—o L, wav=pLu Ky

=p L, U qya (37
7] A,
o= 7L E(=1.226kg/m®, 15 °O),
L= #4(=2.467/kg, 15 °O), w', 6, q,
e 27 w, 6, gy 85 FolT}
EFoze g flux Qg T o] REH
SEd=3

T,

QG = Us azZ G (38)

29)2 HEHA, AG8)H EYoze ¢ i}
7‘“-|"K = Us/ps se ]‘8‘5]'“4

0 oT,
o5 Cs .Lzr, ot
0

= [ (ot ) e

= Q — QI _, (39)
olmg Q=09 ¥ Hols AA= W, E
%ol 9 Fluxe

0 aT,

QG = 0O Cs LZCT dZ (40)
2 334,

714, Tee EYL2E, ot EYY "=
(kg/m’), GE E%9 vigkgke), ve E%Y
QAEE(J/mkg), Zeoe= ANFEZAAL Zol(m)el

Zoov E¥Y 2z dwissl A A7A %
v 83 & 22 ImZ 3z, EYY E fluxe
(4008 o832 Attt ol AF 2z o
& 4O AE AL A% matrixst 45
2 sdo] 5§28 TDMA(Tri-Diagonal Matrix
Algorithm)o. 2 & & it}

e

£

24. 71 = Mo g 7 A

N2EANE s BHegE dfde 2
d et 3 2 A P Fol s ot
Al wye] ALRHI 9t o] e At AAE F
S 137] A3 AriNe AT o]&F AolE
Holz U8 F7hA W]l tdEEME F
TR FRe E%FHE F vy 4Fdge
explicit method(semi~implicit method)®} 344+ ¢of
A ZE FEIAA HEo stesty I
ADI(Alternating-Direction Implicit)method& B I
&t AHE-3 AT

2.4.1. Explicit methodE Al 3 4y

2 AN AR fF@AEAL ojFFde
EAEY, $aate Mahrer®)  Pielke(1975)9)
Dufort-Frankel®], AlZtel tiaixes AJAAEYS
AMEE R, UM AEEL FEAEHE AHEE AT

Z o Wi AAY-E Fig. 13 2o] x%F, 2
%02 BaFAAYLE A8

*—
o
o

, (ik+1)
i
Y o- ° r
G-k (i.k) (i+1,k)
g
J k-1
Y_ @ @ @

<o Axiy — Dl <—— >

Fig. 1. Grid points of mesh in two-dimension.
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Fig. 3. (a) Topographic map of Pusan coastal area,
(b) Vertical profile A-B.
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Fig. 4. Wind system on 300m imaginary topography
area according to explicit method simulation
with mesoscale model in horizontal grid
interval 5km at 1600LST, 0200LST.
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Fig. 5. Same as Fig. 4. except for Pusan coastal

area.
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Fig. 6. Wind system on 300m imaginary topography
area according to ADI method simulation
with mesoscale model in horizontal grid
interval Skm at 1600LST,0200LST.
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Fig. 9. Same as Fig. 8 except for horizontal grid
interval 1km.
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