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BEMRICLDEHHBEE A VHRREBENDOZE

RV S

* AR FRF B AR

2 B

BUEERIC X > THEMTIC L5 ENEIRE L 2 A D B OV TH
Rz AV y AT =L OMFIHFEALRIDETH S TRICEVERTZ K-> 7R VIHE
E—FOEEN . RABET TERREL 2R VESTHEIR TV A ZLHREN
Pzo WLV BEABELCTREL 2, NBAFLETKE( L5, 20D, TEL

Aitid, EBRTEDHEEME TBICOA6L ., HotdmtV eFET 5,

*—7—F : B, AVHRR, BIEER

1. @I

A A — VAR (MCS) OMEFRF - MR A
B X MIBANHREN T A, TRETOHE
DIFEAYIR, RA2-NT 4 DD BT AV
B AT =WHD AT a A7y — OB ET 5
LDTHo7,

AT NT AV DHEFFAN AL L TERD EL
BIHEN S AF =X L. BRIMEK S TRICHIE
VT —E ok —RAL OMEMERICE D AN =X
2 (Rotunno et al., 1988) T& %, Rotunno et al.
(1988) 1. BRI OHOME L TROHEY
T — ORORENRINTG Y AT 5 L A THRIE
PO BLERENZZEIZED, Ra—=NF 4>
FEBEBIChZ > THBESINAZ EE2RL,

. AV BAT—=Ahb AV a ATr—\D
M ET AR, EHOREOKREEERL
TW5 b DOREW (B2, Nicholls, et al. 1991;
Mapes, 1993; Pandya et al., 1993; McAnelly et al.
1997). Th b DOBFFRIL. KEHID MCS DEfLl L
LCE 2 mEAeI ¥ 5 2 RTiEREO#H
BB ATV, SRMBOHEET T 7 7

A Vit, half-wave E—F & full-wave £— F 55 &
%, half-wave T— Fid MCS 2 BiJ xmiEngie
HoblL, FREPBTRAMEE S o 72 EEMFIC
I o THEOIT S5, full-wave E— F i3 MCS I
Bl sEktEnsersobl | B LBTO&ER
gk, HRE TR TORBFHAC L > THEOITSL
Nb, ZOZODE—F & RLA&DE7 MCS D
7O 7 Ak, TRTCOFBETIET, ERBICHK
Kz b 2L IEL O TS, J0 L& LNk
% v 7 Mapes (1993) % McAnelly et al. (1997)
DFFFE T full-wave €— FII#IC & » THiRE S h
BDEHEN AV AT =0 AT a A7 —Ib~
DB BN TEELBRICRTI L EZRLT
Wb,

HESBER D full-wave E—F AL MO KRS
HZX-TTELDOT, ThIETOHEIL. MCS
DOHeRs - HEILD A A Z X BBV T RO EREGH
HEETHHEV)RTHEBL TS, LL &
5, FOERBAIHIEIC MCS #iH - kb2 r=
AL EATEA LIRS, FlZ I HFEEL
TIRHFMOERNEI DT { . EE. Parsons et al.
(1994) i3, *HEA S T E 2 WRIMHT O R S A BT
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BELTRERENILETHEL TV, Lo T,
ROEBEHN LS AH A2, BFHwE LIS
JABERIEL 72 XV vy A — Lot (Rt v) b
5 AV B Ar—NDMCS ~OME I EHTE
ZWThbHI,

BEMBICHT 2 RADIBEIIET 5.
MCS 123 F 5 REDIBEI AR THLh o7z, Th
. BEMNRISHT 5 KADIREDBUNER» L%
Wil Bhbh b, itV omEic Lo TS
N5 ERER. MREOEDREIV -7 12 7D
F— & R FoTRILT B DIFFICHL V. Bl
DS IIRSETREO T+ FTOT7 74512
LFoTHEAUTAEZLHPTEL, HIZiE. Shige (1999)
A HRETEICBWTHY 1 ~ 2 FEOEL
% TOGA-COARE (Tropical Ocean-Global Atmo-
sphere Coupled Ocean-Atmosphere Response Ex-
periment) & P EFALELRIHIE P (1992 4E 11 H-1993
£ 2 ) ICEBRBKBL 72 ISS (Integrated Sounding
System) A Y F7 077 47—l LoTHBSh
- BRESBREOSHERT -y bRIBL 72, K
&, B 53 5T RERRRERIAT 6 BFR O FEFICOWVT
BEMRIC Lo TR EIN-ENETH S LHEEL
Twh,

RBFEETIE . B LI BT B AV 4 R —
B AV B AT —~OHBILIZ BT 2 EDFEOR
FNEET 2, 9. EMEAESRIERKEET
Ve AWTHHEE VI L AEHERRE A =X LI
DWTEERRL « RICZOENEOH L Vit iEmic
BIFBBREZOWTHERT S0

2. BUAET NV EERETE

21 HEEFN

* 7 IR RETHE S EREFEARL #
{ JEEBAEET IV Advanced Regional Prediction
System (AT, ARPS L B5) @ Version 4.0 (Xue
et al. 1995) & Fivi7z, EMRIZ, 2RLTHBI %
720 BEAIBIIRE —E8 L UKFE—HELREL T
Wb, aFVEEZANR TRV, ETFRmIZE F
BT rgid % free slip DEREHFE ATV 5,
B I3 EHE R 4 (Durran and Klemp, 1983) %
H\zo ARPSICHWORTW A FRARRE D
ROV THE Xue et al. (1995) (ZEEBR SN TH 5,

FAd, RETHEEHROMBAIC X > THHES
NBBEHEYARL O 2008 FT ) =124
HEINL—HBEOEEZT-7 1 2id Kessler DE

PF @~ (Klemp and Wilhelmson, 1978) & &A 72
“Moist” EERTH ., b9 123 Kessler DEYH
WO DI E 527 “Dry” £BRTH
%, “Moist” EERIZ BT 5 Kessler DEWEARIL,
3HHNKWE (KFER - EX-WK) 2EL TS,
SEFIROZ ) v K BRI, “Moist” EEETIITRE
T 50m - FR 500m 7% A & 9 T AT REY IR
ML7e —F, “Dry” EBCISERMDT ) v F
BifE% 500m & L 720 KFETFERIZ, $XTHE
BRI BV T 500m & L7z, BHESEEIL, x i (KF)
A2 90km. z & ($R1E) F I 18.5km TH %,
Rayleigh BEBRIC L B2 AR VBH, LmERTO
WO K& BE< 720 BE 12km Bl EOFHEHEBIC
BARLTWS,

2.2 EERHETE

EBE FORETY Table LICF O TH 5,

1. FULL £8 (“Moist”): i Kessler DZEH)
AR T_TEAT realistic R ZHRERTH
b, ZOEBRIIBWT, “Dry” ERTHVAM
BEROREGEE ARV OMBAT O T 7 4
NEfgb,

2. NOEVAP EB (“Moist”): Z DEBRIIMOE
RBREIY BT WALISNE FULL EERE
FBLThb, TOEERTIE, BERIMBRIZTER
X, TNEBRE FULL EBE & T
B LT  HbmOERIIBIT 58
ENBREOEERIIOVWTEHMiiT A2 & T
%,

3. SIMPLE £8& (“Dry”): ZOEBRTIE, EYHE
BREOMAD DIV OB K U 22 B 45
FOMBREY Qz, 2,t) 52720 TONE
B3 Q(z, 2,t) i&. FULL EBRTHELN MR
oty a 7 7 ANVIZEITWTEZ b,
FtilEa =12km TH5, 7271, Q(z,z,1)
OhgiE FULL £8TRo e o
BOMBHD 1L, EREREENHOKE
B THIRT X AT ITMAEDT NSV,

4. STRONG %£E (“Dry”): ZDOERIZ.
Q(z, z,t) DINEEHS SIMPLE EERD 80 £,
Y FULL £ TE LNV oigk e i3
LALRILAKEETH S E v Usid SIMPLE
EBREFLTH D, NABE Qz,2,t) KT
BIEDOHRIEET FHMET 5 7: 012, STRONG
£B:t SIMPLE £ROCEDHFRHE 5,

5. WIDE EE (“Dry”): AV 8 A7 — IV atiiRic
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Case category | cloud physical process Qo a
FULL “Moist” full set
NOEVAP | “Moist” no evaporation
SIMPLE | “Dry” no 1Jkg7ts™! | 1.25km
STRONG | “Dry” no 80 J kg~!s~! | 1.25 km
WIDE “Dry” no 1Jkg™'s™! | 10km

Table 1 List of experiments. Qo and a are the magnitude of heating function Q(z, 2,t) and the horizontal width,

respectively.

t .
0 {a) w at 30 min

0 T +
-30 -20 -10 10 20 30

()

0 (b) w at 35 min FULL

2(km)

30

Fig. 1 Vertical velocity in case FULL at (a) 30 min

and (b) 35 min. The contour interval is 0.4 m

s~!. Negative contours are dashed. Positive

andf zero contours are solid. Updrafts greater
than 4.0 m s~! are heavily shaded, and those
larger than 0.8 m s~! are lightly shaded.

DU TF7: Nicholls, et al.(1991), Pandya et
al.(1993), McAnelly et al.(1997) 542 k> TH
WH N EEE L FI U EMENE o« = 10 km %
BoQx,2,t) KT BIEERY T/,
DERIZL > Ty WEKHT S Q(x,2,t) DK
FHEDEBIIOVWTHRLILNTE D,
BRESE L Cid, “Moist” EERCII I IFERFED
1992 £ 11 A 6 H 12UTC i TOGA-COARE 71
TRBIIC & > TEB SN -BES* b o 78K
ZHFERAVLENTVD, —F, “Dry” EBRTIZ, —%&
DTITyE - NATFIREHM N (=001s7!) & F
DEIEREFHVLNRTWS, T2, “Moist” EER
Tk, EEELE L CRIEHIERE x = 0 km @

10(o) w at 30 min NOEVAP

30

. (b) w at 35 min NOEVAP

-30 -20

Fig. 2 Same as in Fig. 1 except in case NOEVAP.

BEz=15km 2. x FMIZ 20 km T z Fhl
3km DREELEH D 2K OoHAEY—<IV 2 E
Vo,

3. XBRER

Fig. 113, FULL ZEZ BT 2 HREEETH 5, x
=0 km ICBVWTHHEEOY — < VP HREL /-
AP NVH 30 FICRAHE T TREL T3 (Fig.
1(a))o W FBLERHE 2~ £1 km 6 z~ £7
km IZAEL | 35 BIIEF - 2w v, 3041 T
BOLAEGERON: z ~ £2 THEL TV 5 (Fig.
1(b))e TEOLERFHFH/ LRV OIS
WTEELBREAYRLLTWAELEEDNS,

MDHERBIEL I v/ NOEVAP ERIZEBW
T, 30 FOEREEED /3% — > (Fig. 2(a)) iX FULL
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5 min 10 min 15 min 20 min 25 min 30 min

a 80

1 n

1
Q (Jkg~is™!)

Fig. 3 Time sequence of (a) the heating profiles
within a convective cell in case FULL and (b)
the heating function Q(z, z,t) at z = 0.

EER (Fig. 1(2)) £ 1HZRL TH 5, 35 FOHESE
BDNY - b (x2) = (0 km,2 km) (287 % E5
ik BiTE, NOEVAP %5 (Fig. 2(b)) £ FULL %
B (Fig. 1(b)) L 1212FL T 5, NOEVAP £E
BWTREENBREAER I ZVOT, Thb
DERH» S | Fig. 1(a) & Fig. 2(a) IZA 5L 55
TR LARFEEINBRICE > TR D TR
WEHHRTE S,

Fig. 3(a) 1. FULL £812 5T x = -2.5 km
b x=25km 27 o TEHL TRD 72D
BEZELERL Twb, BET A2EEMIIZIE.
BEEOKRE. BIUMARBOEKE VW) 20
DN S D, SR VIZB T AMAORKEREIZ
# 8 km T. FMEIRIIH 1.2km THb, ThbHD
YR ST 5 512, "Dry” EERTHW 2 Iz
Q(z,z,t) ITUTOLHICHR 72,

Qz, z,t) =
a® 1—cos(2nt/T) . wz
QO:$2+0,2 2 Sm(Hm(t))7
{for 0 <z < Hp(t))
0, (for z > Hp(t))

Qo X MMEIRIB, o X LERTH 5. MBAOHZ
H,(t) %,
1—cos(2#t/T)
2 ?
(for 0 min < ¢t < 30 min) @)

H

Hm(t) =
H,

(for 30 min < ¢ < 60 min)

, (1)

' (a) w at 20 min SIMPLE

z{km)

% 30

SIMPLE

(b} w at 30 min

2(km)

x(km)

Fig. 4 Same as in Fig. 1 except in case SIMPLE at
(a) 20 min and (b) 30 min. The contour inter-
val is 0.005 m s, Updrafts greater than 0.05
m s~! are heavily shaded, and those greater
than 0.01 m s are lightly shaded.

T52,. T=60min. H=10km & §¥5%, hizH
¥ Q(z,z,t) DBHBELIRIAIZ 30 7% T Fig. 3(b) @
LHIHmy 5,

Fig. 4(a),(b) iZ. Qo =1Jkg ' s7'  a =12
km & L 7z SIMPLE %8 (Table 1) (25175 20 7
& 30 DB EREE FNENRT, Fig. 4(a) id. x
=0km KBWTERRIEEL . 2O LAROWN
B FRANELTVWAZEERL TS, 3071
Qz,z, ) WERABEET S &, TREDFEVHEE—
FOEEMN 2z~ £ 15 km ICR 51 5 (Fig. 4(b))o
COEEHEVT, TBO ERRE FBO TR
L AERWHREET—FOEEY & £ 5 km iZAH
5N %, SIMPLE £50 30 FiC RSN BIEVERE
E-FOFEAL TN SEVEE T — F OFEL
1%, FULL €80 30 MR ohn 5 Lo (Fig. 1(a))
EFFIIPTV S,

Fig. 5%, FULL £BR&IZIZFELE Qo =80 J
kg~! s~! ® STRONG ERIZBIT 5I0EERL T
V25, STRONG EERIZBITBILE/ VY — 1. Qo
=1Jkg's~! @ SIMPLE £5 L 2IZFRIL TH S,
Thbb, 20512i1E x = 0 km BT EREY
B L C LR RO IC TR AL (Fig. 4(a) &
Fig. 5(a)), 30 2MCit o ~ + 15 km (2 317 5 TR
DHEVHET-FOFEL, ZOFALICHRTEL
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N (o) w at 20 min STRONG
104
T
=3
5
0—50 ~20 -10 Q 10 20 30
x(km)

STRONG

s (b} w ot 30 min

z{km)

Fig. 5 Same as in Fig. 1 except in case STRONG at
(a) 20 min and (b) 30 min.

R FRTRERD S & 5 EVEREE — F OFEA
AN b (Fig. 4(b) & Fig. 5(b))o —H. EEDIR
iEix. B0 IEIZE o TWwA, 2DL HITQ(z,z2,t)
LIBEDRICEBIE R BRI ) LoN T, SIMPLE
EBROBREBIEHETL TRWEEZ LN S, 1272
L. STRONG EEZ BT 5 FVEHEE— F &L
$EHFIR, SIMPLE £ERICHRTALEVE IS
B2 5 (Fig. 5(b))o “hidB%5 {, STRONGE
BICBIT A x = 0 km ®_ERKH . SIMPLE £E&
WHERTEBRIC Lo T LB~ LTORTWEE
EBbh b,

$fEiE ¢ # 10 km £ ¥ 5% & (WIDE %E&, Fig.
6). WRIIDP Y ED D, 20 7123 SIMPLE £
LK, x = 0km BV T ERENKEL. E
REOTRIC FRFEAHEL 2 (Fig. 6(a) #%, 304
ITRERRE EBRTHRRNOZHEVHEE—F
DEFFELEIR SNV (Fig. 6(b))o

4. =

4.1 EWTFELAR

% WIDE £E% B £ TOERT, 307512 T
BLAKE:E LBTRED,S 2 ARVHRET—FOF
E (B2, Fig. 4(b)) BROLNZDESL H»? &
N5 OEELT. Nicholls, et al.(1991) 2157 TE L
HEL LBTHRE,S 25 “n =2 FB—F” LI

" (a) w at 20 min WIDE

z(km)

0 :
-30 -20 -10 [}
x(km)

(b) w at 30 min WIDE

2(km)

~30 -20 RT) a
x(km)

Fig. 6 Same as in Fig. 1 except in case WIDE at (a)
20 min and (b) 30 min. The contour interval
is 0.005 m s™!. Updrafts greater than 0.05
m s} are heavily shaded, and those greater
than 0.01 m s~! are lightly shaded.

& T H TV 5 (Nicholls, et al.(1991) D Fig.5 b).
WHD “n=2F—-F"EHIT, ‘a=2F—-F"M
BT AENRILETH S, ‘0 =2F—F” nEk
i, B EE oSN L JRE TR OBRGH
12 & o THEBDT Sh b MCS ORBIRMEIE: %
LTWwAD, RFROESTHERIZB VT, MEid
BREmER T 7, Fh e L 72 LEmEk - TR H
E-FEETRV, L0 > T, RIFFEICBIT 5K
VEREE — F OFEELOEE A 71 = X 4t Nicholls,
et al.(1991) 125115 “n =2 B~ F" FHUZ Lo T
B O R,

IELBIR Q(z, 2,t) (0 < z < Hyp(1): X (1)) 25
T IO % THEL /-
O(zt) = Qol coséZ'rrt/T) in(H:z(t)) 3)
¥ sin(nmz/Ho) L\ I SREE—F (K 7(a) I H
ThHL,

0,9 = 3 al) sin( 777 ) @

b, SITH BT ATU7 7 AVDRKR
EE, ADBE,. Hy= H=10kmTdhb., Zh
LDE—FITHBBILE T RANL Z LI, rigid
HIEREME z=0km & z = 10 km T/ 9o
BERBI LIRS,
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Fig. 7 (a) Vertical structure of the discrete vertical
modes sin(?{—ﬂz) for n =1 (nl), n = 2 (n2),

n = 3 (n3), n = 4 (n4). Time sequence of
each vertical mode forcing Q. (t) until 30 min
for n1, n2, n3, and n4 modes of (a) Q(z,t)
(Fig. 3b) and (b) the heating profiles within
a convective cell Fig. 3.

Faix, X Q) rAVIEROADHLT RN E
12, z = 10 km |2 rigid ZER LB D 5 LstL
SIMPLE %Bk: FIU &% &2 RIGID £8% 5=
% o7z, Fig. 81, RIGID E£EIZ B} BI5& % RL
TV %, RIGID £EBRD#ERiZ . SIMPLE %5 (Fig.
) LIFEALFLTH R, Thbb, 20 410 x
=0km BT ERHIHREL T LRAROMRIC
TREFATEL (Fig. 4(a) & Fig. 8(a)). 30 7icid
T~ £ 15 km IZBITHTREDEVHEET—FOD
BELE . COESLICHR TE LARE LR TR,
b HEZVEHEET— F OEENFA LN L (Fig. 4(b)
& Fig. 8(b)). SIMPLE %EEXIC lb~<C RIGID £
KB HERVHREE—FEROTB AR DT H»
1255 <. LB TRREA DT PR Lo TR DA,
Fig. 8 DI, Fig. 4DIEII» 2D L BTH
9. z =10 km IZ rigid ZEREHL D 5 2% v
2, 305 ETOENRIEIITLALEZEL v,
L7 > T, & (4) % A7z SIMPLE 50 %
IZOWTHBRIIZYUTHIHLELILNS,

Fig. 7(b) i¥. $8EE— F BRI Q. () BD

s (a) w at 20 min RIGID

2(km)

~30 ~20 -10 0 10 20 30

(b) w at 30 min RIGID

(e

0 -20 -0 0 10 20 30
x(km)

Fig. 8 Same as in Fig. 1 except in case RIGID. The
contour interval is 0.005 m s~!. Updrafts
greater than 0.05 m s~ ! are heavily shaded,
and those greater than 0.01 m s~! are lightly
shaded.

BOOBHELEZRL TWb, BLPICEERE—
Fomaiz s IiEss/ha {, BfFEwC L a5 ae
B, n=1E—F (nl) MBEOIREQ, () 1d 5 5E,
SHIL., 300G -2 %2 5 —F. n=2F—
¥ (n2) HZADIRIE Q2 (t) 13 18 HEHDY — 7 2272
HERIL. n=3F—F (n3) MEADEE Qs(t) iz
18 T ETBIZENLEICELT S,

Bretherton and Smolarkiewicz (1989) O f##7 1%
Ih. nE-FNBRICHTAHEEREDOLE w, 1
1 (@) dQn(7)

wp(z,2,1) x - sin A p

(5)

(]

—_ 1=l
T=t— ™

EMBDEEBM I BT A Z LGB, 22T
BORERE ¢, 13,
NH
= (6)
EEZBN D, nl MBIIHL TR 7=t - |z|/cn
2305 FTdQ,(7)/dr >0 THADTTHRADIE
EHFREEN B, n2 MBI L TiX, 7218 45F T
d02(7)/dr > 0 TH DT FRBIC TR OEA
FEEH, KIC 184 < 7 < 305 TiX dQy(7)/dr <0
ThHhHDTTBICLARDBENHREEN 5, n3 I
BUSHL Tk, 7471353 T dQs(r)/dr >0 TH
HOTTFRBICTHRRORENFRIN, R 135

Cn
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<T <25 TIHdQs(1)/dr <0 THBHDTFBIC
ERBOBESBREIN S, LIziT> T, AifFET
72k EE Q(z, 2,t) % nl, n2, n3 MEDRE
LabezbokEiE, Fig 4b) CRbN/
FEVEREE — F OB, n2 L nd MBI RKE
LTEEHL-ENRECELBRTE 5,

b L. Fig. 4(b) DLV EEE— F EEL n2 10
BIEZITORETH o7k b, ZOEEL 2 = 5km
WL THHTH 072725 9, Fig. 4(b) 1BV T
WEREE — F BELO T O LR BB O TR
HRTHWOIE, 2 OFED n2 ST T% < nd
MADILETEH LD TH b,

F4id, FULL £BRIC BT ABRENHEON®R T 0
7 7 AW (Fig. 3(a)) d £7sin(nwz/Hp) &L\ 8
BEE— FIZH#EL 72 (Fig. 7(b) : 7272L . 30 3N
BOBENBOkm THBDT, Hy=80km & L
7)o Fig. 7(c) &, 1 FEBOEF VT 7 T v b
BWTELAREE— F OFIE 0.(t) %Rt
Fig. 7(b) & FEARIC. Fig. 7(c) ICBWT b, B
E—F ozl kEs/hE <. BE»EY, nl.
n2. n3 MEDEE Q1 (t), Q2(t), Qs(t) DEEHZEAL
HPLTHY ., FULL £ 30 FIZ RGN -HWT
B o LA (Fig. 1(a)) t&. SIMPLE %Ek & F#kiC
n2 gL n3 MEALMERIAGEL TIT- BN
LBRTE D,

Fig. 7123 T, SIMPLE £8 & FULL £E80
I n2, n3 MEIRIE Qs (), Qs(t) DRFHIZEILICE
wbd 5B, SIMPLE £ERIZBWTid, Qx(t) 5%
IZET Qs(t) /M E R BOBEIZHIT A TH
% (Fig. 7(b)) 2. FULL £BC BWTid, Qq(t) &
Qs(t) L BRXRBIZETRIT S (Fig. 7(c))o K
BT AEOmMED 30 5OMBRT O 77 A VER
4k, SIMPLE £RRIZB1T 5 Q(x,2,t) 7 a 7 7
ANMIHBIZRKREEH>TWT 2z = 5km IZEL
THHTH S5, FULL EERICBVTid LBk
BTRBOMBICERTKEV, 20 SIMPLE £8
& FULL EBRE 0 30 i Bir g7 a7 7 4L
DECDIOIC, n2. n3 MEIEE Qu(t), 03 () D
BREZELICGEVDEL TV A EBbh b,

&I 5T, %¢ WIDE EERTIX 30 CTE L
Aote LR TRERR» S & 5BV ET— F OFEELS
Roned o0 a5 h (Fig. 6(b))? MEE%
Q(z,2,t) (0 <z < Hyp(t): R (1) % z Hc7—
PRy R AN

cos(2nt/T) . 7z
5 sin (Hm(t)) , (1)

Q = Qoae_ak 1-

(b)

Time (min)

Fig. 9 Time serieses of vertical displacement at x =
2 km and z = 1 km in (a) case SIMPLE and
(b) case FULL.

b, 22T, @7V LHBEnbor
Fte R (T &V, kZHMEICBWTlog Q. *
EWE o ICHBIL TR T 5o SHEBE O IEIRIE
&, HER e CHHIL BT 20T (X (GB) 2R
L), BEBEC 1) KL THREENZHNT
& LAE b o RV SEE — N EELIL, WIDE £
BCRBTE RS &V, Zhid, W TFRBLE
FiE b o BVEET — FEELIC L o T, M&O
WE SO BEZT TR L, KEFHADEORE
HETHIIEEEERT S, LA oT, BATE
LREE b o /B EREE — N #EELIL . Nicholls, et
al.(1991) I X o THIRE SN TEL AV B A5 —
VO AT LDIEEITIE R, AV y AT =)L
DHFFAELIEETHLE VR b,

4.2 WNEEf
KB LY, HEBREDIEE w,(z,2,) ICE 2T
b7oH SN BHEEN Az, 13,

anz\ dQn (1)
(E;) _dT dT

_ =1
tcn]_

Nz, x —/ sin
0 Cn

LEHETE D, Fig. 9(a) & (b) &, #h¥h SIM-
PLE €8+ FULLERIIBIF A 2=2km., z=1
km TOSHEEMORMZELE /KL TV 5, SIMPLE
FEERIZBIT 5 nl + n2 +n3 MU £ 5 ERDOEN
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(a) w at 20 min {b) wsd(qv)/8z at 20 min

3
s

2(km)
6 - M L r2 e @ N @

k|
o = ™ uw e o e N ® @

|
~

b v 00 atqiser (o O

(c) w ot 30 min

_\

10 (d) wed(qv)/8z at 30 min

z{km}

2(km)
(& = N W s, om o~ @ w D

~

w(ma-) T eatan/or (aprgerh OO0

Fig. 10 Vertical profiles of vertical velocity (left pan-
els) and water vapor advection by vertical
velocity (right panels) within a convective
cell in case FULL, at (a),(b) 20 min and
(c),(d) 30 min.

Az XEICETH BH, FULL ERICBVTIZ 284
25 3BFOBIZBWCETH b, S DEDSHEEN
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Fig. 11 Schematic illustration of the gravity wave re-
sponse to a convective cell until its maximum
stage.
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Excitation of Gravity Waves in the Troposphere by Deep Convection
and Their Effect on the Organization of Mesoscale Convective Systems

Shoichi SHIGE* and Takehiko SATOMURA*
* Graduate School of Science, Kyoto University

Synopsis

Excitation of gavity waves in the troposphere by a convective cell and their effect on the organization
of mesoscale convective systems are investigated by a series of numerical experiments. The shallow
mode disturbance with strong updraft at low level occurs at maximum stage of a convective cell. This
disturbance is a peculiar response to the meso-vy scale convection. The top-heavy heating profile forms
at the maximum stage of a convective cell. Therefore, updraft at low levels of this disturbance provides
a net vertical displacement and triggers the new cells.
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