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1. B

W74 2l glojd AF nEe ofj$ F9¥ B v& Aotk Wrld 2 EFE ¥
o Y BEEo] ALHo gloy A 2 XY FR gr)d RIECAE FAE VY Z¥E
& o] &3t 7| ABL BFEE Wio] Yutdeoz F&Hm gk & S}, MMS (Grell et al,, 1995)
2} RAMS (Pielke et al, 1992)% 2d2jg et irld 2y d5Ho AMEHIAL e dEH FTHE
71 Ry geltt a8, ols FRE /A REE23E WA 2o FFE BT vtEdAe o
714 2golAe A BE B A% WA (continuity equation) & &3] WEFEAFA EaoiE A4
o] oz AFESL F& WA °E Ur|A mdydAMe AF ujd@Ad FA (mass inconsistency
problem)2t gt} o] BAE FE87] 98 I%d 2F BA (mass adjustment) FHEC] EE of
713 BREEAAM Alg=HolA D itk AT o] WHe AAHe BelgAHo] ofy] WE o] EAE
A8ty A% Bk 223 ko] FEH oMokt d} Byun (1999, 1999b)2 A H|ddd EA
Z g3l delMe SRHor 714 Ryn grEd 2y d8hy JdaAdel slojorde AHE v
Ak

gH, Ho 9 ZAERFEI A 2L AN E HHLE F 7HX wete] AAHT T &
g}ol (on-line) and L Z&Ql (off-line) 2@, 229 2dYL 7|4 2y 7]y RYPo] A3 2
g=ol FAM 7143 o)A RS HAEE FHgsle 29y Ayoln o=El mdye e Azt
HA9 714 28 AREL WAs thr1d 2 Bed NAEE FFEE 29 Pelth 28
g 2dye oZaql 2ol uia] $oid AN AE 278 WA mdye] FF5H £F F 3
el wlE9 gof 5 AAH Lo ogge] ey Be gAEe v HAE Aztuit 74 2HA
Axdsolxe 98 2 d9g BANEL HEFFE VAT E] WF BYor FFEHAAYE A7}
d#g A M2 ¢ U BFIn g

o] = FPY 7|9 FAE (National Center for Atmospheric Research, NCAR)I Al 71&9] F 7
5 & 23 MMGE tiAlsls xAld] 7|4 239 Weather Research and Forecasting (WRF) 23
ol Axn Ut o] By g 2 EAHE T e g4d &F vAS wAA (fully compressible
non-hydrostatic equation set)& Al&3tE vl #3 3 (US EPA)Y d71d o4& 2¥EI CMAQH &
Ug oty 2 49y dAE ALEFded oo B dFdMEs WRF-CMAQ Al&=dg& o]83hd
714 2¥3 givld BRYoe gata YAl AF vidByg BAl v 3%y exed 24
A Az UAtE AH & M A AG A o] EAld wXE Gl dis =AEAT.

2, 97wy

HollAM AFe AF vdAY ZAY 93" =95 A8 43 4 239 A HHEQ] WRF
v.203.1% MM5 v. 363, 2282 CMAQ v44 Z¥Eo] Al2HAT. MMSZHE CMAQLZ Y 743
52 CMAQY AAHe 2E F9 34 MCIP v2.3& ©]£3l9 12, WRF CMAQS dZL& A=z A
@ WRF-CMAQ Interface Processor (WCIP) (Kim and Byun, 2002)€ o]-&3l3th. X 482 v
T Texas F %259 Houston-Galveston e sl 20003 8¢ 279 00UTCelA 89 28¥Y 00UTC
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7HA F 24Xz dis] Asizc REe) £ A 7H e 4kmoln Ao RE ANF AR (stretching
grid)& AHE3t9 . WRFS MM52] 3% 161X146X43719) ZAE A48 CMAQY 724 %=
90X4370e] A AMEEAY 714 Byl HE A 2tFL 1022 3 AdE Jde 3 7]
4 EAL 7ol e s we g2 FEF P BA B Tol % o34 v 3 9

g gatAct

3. @ % nE

N A8 71 28 ZAdE o8 71X AAXNE 12 F& IC1LBClL #Aa 49 A
WRF =39 A7l MM52 A3 29 34 A& A% 9@ 23 (mass consistency error)& R oF
Aoy WRFS CMAQz 9@ 948 AAE 25Usd B7an Az vdad 2A7 443 &
253 F5E 4 7 A}Jd (2™ 1.

A HEAE AEse CMAQIA F d44 748 4F A La La Aojd 99 AZ
t=(-a),+at, o) Ne] AYF & WHE (mass flux variables)e A BEL 93] e o] 2AH
o,

(e,

(pJ.%,)
v A S = AN e
(V.), G,

SR R ()

714 Vg GSE Zt7} 2 zEn & ehfubY (contravariant) Ml Y A ESolm, P uE J,

U9t HF A (generalized coordinate system)ol A 2] Jacobiang o m§th ()9 Z+

Jacobian 7}F "7t F3A wtP HEEo] LP9EEY AY wEYW Ay AY

A BEY AR oA whoulE vy ARELS dd AT 2L WY Ydx

A F Ak A 2o HHE TFE F 47hx By g thFd Az HF0

3 #7442 WRF npgao]l A ] d

AF 24 Yolxz (Do 2oz CMAQY AY BEHY A YANOZE Q@Ee

F ISE & F UAAgY

48 g Tl A% ud@yg FA7 &
A A Aot welA e dd

W2
<t o
£ e

=

:ozlé

X

>

il
01':'10
e
€ o i

SR
fifo
)
iz "
e oon

oo
m.l..

e e
o,
o
2
R4
H
E-3
o
2,
1o
X,
of
=]
e

N oo o
o,
e
E; rir
o
N
b
ox
T
o 2
o
Kt
e
o =
o P
o P
olo
<
we o
o,
&
i)
of
Hl
e,
2
(o3 Nlo ©o:
N
rgon
=
a
oo o [ oox O
ofh
1o

R

o
>

r—}’-’ r\l

A

i)

1o

~

to £ ox o A N 2

N
ox
o
o
>
>
o

CONCENTRATION (ppmV)

0 3 6 ] 12 16 18 Fal T4
TIME (hr)

Fig. 1. Temporal variation of averaged tracer concentration with IC (initial condition)=1.0 and BC
(boundary condition)=1.0 for MM5 (solid) and WRF (dashed) during 24 hours.
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Fig. 2. Mean (upper panel) and standard deviation (bottom panel) of the difference of tracer
concentration for 10 sec, 10min and 1hr experiments.
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