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R RVABERDPOLATANOLEBRYRLBOIRARESR *ERL, FEREHOBRIC
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HY, TRIIBRLZKEKRRAB LB TREREREWICERTILOTHY, HRL
LTRAGEFBCFHSh2EEICSS. 220, AHECREBEERREOEES L &
ERAOREHEPDREC LI IVNRAR LR LA LFCEF VL ARWPUFELHR

L, BETUNFEORF 2T,
EXHLTFHSn2BERIRESAL.

ZFORRaEF VLD TFHBRCA LN ERMM

F—7—FK . GRHEERTN, SRRV -5 —, FEEHET NV, BERKE
KERGERE BROBESTT NV

1. FH

EFBRAERCETALELZVED 1 2TH
28, BUCEARKBEW A AT REFLEORS
KELZV. BHOTFH, FHOBBRTIN~D A
YT PELTY ABRERCEIATRTHH, A4D
BERKRREPLFIHOTH S,

ARMERTRFEL LT,

1. EHFHFE
2. BFAOBSEFTNVIZEBFE
3. AVRBREFNICLBFE
HEXZOLRD.

EBHFHFER, FENLARMIHOHE 26H
NELTCFRTZ2FETH), FLOFEIFRES
N Twv 5 (Nakakitaet.al, 1996) & & b IBEICER I
ftrhTwsbnbSwn. LiL, RFEO LI
BHLZ BB EETI2HBRCRUBIEROER, 7

HREAKELEEEERXD0, FhOoDFEICLS
THETEZFUABEIEONZOR—FETVEW
1RMEREEEICTHL. R, BROBESEF NV
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Thh, ~BEALERODHE. —F, AVER
EFNVICEZFER, GHISATRATORETFR
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PLLTOWL LR LV ERT I EHBEEIATYS
FRECHLD, IACLEL 2 22MBEREODEHE
EHEI(ERDPNAHRLIOERENREL 2o
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ERTWLBDTHEY, BERHIZRIALDIF
HBILL2FHFESEN, HREROBEHE, X2
MR, FIRTRZERSCKE LB THE
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EELHIE, 3KREV -V -HHESOBRTHE LYY
BEWHCRR -EREERMTHET 220,
RERBREREIALHCFUT LD COLES
DEELZIOLLT, BHOBMRETFVIZLAFE
FRIEL, thERYRALEHERFTFUNFED
BR%iToCT &7 (thib-HEZE- il - %4, 1988, 1989,
1990; W b4, 1992, 1996; Nakakita et. al, 1991, 1992,
1996) . T4 bbb, RRORRKEZYBHCE L L
EXNDY, BROBBERT LAV LRI —VO
FIL(KRBEEP LK ~OERDEOH V) A
REHLEHL, TREHOBHICL-oTHH LD
HEEBIC I REERAL>D, BREAMOKEY
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Eik, LEOMERHAEARREHEFT VEVIRAR
LERFHOBEEFVTRRATAIEP I TEL, £
DEFNINT A—F % 3RV —F —FHLMBOF
BUEL2ESBERIOERMTHEETRL LD D
Th5.

CHEITEBMEEFVELTHRBERTELRR
EBEFNVE LT, o TF )V (H4ufh, 1990; Nakakita
et. al, 1992), LFC E7 N (#hdbfts,1992) 73 5.
A EFNVIBBMARARELRUNICHMIL L TR
ANOLEH#ERTIOTH ), BIIRTLV -5 —
BERBIURETLOERHECEGBINIBETR
R (GPV F— %) 2HVNT X — 5 OEEBEE
EFESHRIATHEARMBRERTFRFECHAAE
n, RERFERNY LHAEERBHCBTR
BRI M A ST b (Nakakita et.al, 1996) . o E
FURILERBRICBT 2BHOEHL2EEIT (R
BALFALTWVED, T2 L) CHBEHERE
KEAOHNEH VD201, BREIH{AEES N
RZEEHEMIL BRI BFEE SN HEEN
b5,

T, MRLTAHABBMAHFOATr —VitBwT
DELISNZAEAOHEBEL FTUFE K2
tlowic, BEALEOMAE L KBEADKEH XD
BEYWEALALFCEFMPHERIATVS, KR
Xit, TOLFC EFVODEFVNT A— ¥ % 3K
TL—F —EBBLTGPV F— o bikETrH
EERELTCZAEEREBRRETFACRADZ ,,
ELRRTFUFEOURBIV o EF NV EOBREN
hEAFEERBTACLZEMLT .

2. 3R
BE

TL—4 - 2BAVWAEREERTAFED

BROBXEF VLD FUFEOMES T B
BALT 01, RETRHEAL LTOTFHNFE
OBELBRCFHFECHARTIATVRDE o EF NV

DBMEERT.

21 EHEABRSTUFZORE

HLORBLZERMERFHFEORSNE
Fig. LiXRY. 4, PRHO7T—-F+v— + % Fig.
2128

Conversion Ratey
Meso B Scale)fii
J
i

Prediction of
Rainfall Intensity
(Meso P Scale)

Parameters can be taken as a kind of index which show degree
of shortages of vertical vapor flux estimated by used basic meso
a wind field

Conceptual rainfali Model is playing the role of bridging
the gap between radar Information & numerical weather
prediction scales.

Fig. 1 Schematic of short-term rainfall prediction
method

Y, LERBBLIURBETFHERTH S GPV T
— I PO AV a AT —VOEKBEEERT S, EX
Pid, B, B, XBEKREGE, RKEAFEON3I X
TaH»rLMEENDE, REBLURROBES
FHTAHMPEETS. —F, SREV—F—18
BroRRAR, BEARPORKNFOREDN 3
REFHERAY A —VOERELTCHET S
NS OHED» O KBRS HARE, BAKRKAIC
Rk FicERT2HE (KBAMELR) 3 X
TAHEREL, FOLCREHSETFTVOET NV
NG A= R EHEETE. COEFNNT A%
DEHEARREBLBATVES, T/ 2—%
SHEBHEHFECLI>TBRSERDS, BE
EFNVDERI > TKBERMEMEZTFHL, &
WEMMEFHUTL2FETTbRE.

EFNNRTRA—F AV a ATF—VORESZ
BWTHEESNARRRBREOREEAVERT
HLEOWETHY), COBKRIBVWIEESET NV
HREFE L —F —EROBMAT -V (AV a k
AVBAF—NV) BOFyoy /2 BELTARE Y
HoTwa,
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3-dimensional distribution of GPV/(Grid Point Value) data

radar reflectivity

Topography
AMeDAS lower-layer wind data

¥

Estimation of 3-d wind field ,
. pressure and water
vapor for Meso o scale

of water vapor ion rate

¥

Estimation of instability field of LFC model

instabitity ficld parameter : a, B, v

( Simple advection of instability ficld I
Prediction of 3-di of water vapor ion rate ,
water vapor , and iemperature

r Prediction of rainfall intensity and distribution |

Fig. 2 Flow chart of short-term rainfall prediction

procedure
AEayici, RER,
#ABNHERX
o0, 00, 00 o0 1Q
at 6m+ 6y+ 8z  porr @
KEFBRER
am, Om, Omy om, Q@
ot tu oz tu Sy tw 3z po @
XS RAEHFERX
Bm; amx 3m1 amz _ Q Pw or
Tt e e T T e
BKEENHER
r= %m;W¢ (4)
PFRHWA, IIT, (2,y2) RF ANV EXREBER,

(u,v,w), po REAXFORHEL L PRKEE, 6 12
B, m, RABERBEL, mi BXFEOREK,
Q RAERMENRE, r IAROTEN TG 2B
KGR, 72T 7 RF B, po BKOBE, W, ik
BANFORBETEETH S,

T, EEGRREERLTOFAERMEELE
QODIRTEAMTHY, WMIHPELHEZEL TR
EEELZPPRBERSL. MPBHCBVTIRE)R
FRAVWTERBB L3RIV — ¥ —Fh b KE
SHEELEQRHEEL, TURCEIRNOBETT
VEBLTQEFWNTS.

B, BRSSP SITFELDIIRKRILTCORERR
REEZ 2L LAFINVIEREERTRRET L4

DTo&ToEk, #EFRSIHBE
Aoy 7 vBERER

2 - h(miy)
H = h(z, 1) ®)

FAR—ARXLTWS, 720, Hid12km%ZEH Y
TrEEETH S,

A5 h(z,y) %

8§ =

22 a EFNCLIERMTIUFELURA
aEFNTIR, FRESHZ

BAARAEY, EEABOREB LU
BEEAVCHERESRZMEO (1-a) 512
Wr oD

LEHELTWVS

COEFMIEABRE OREMAC LD LRI E
¥, BRSO RES W BAXEREN L ORE
HMAohahii koTRALTYA. BAAKAR
% (l-o) BEWABS L CRAERS DX
BRAABRREHK S ¢, BROKERTAS
B BRI RET B KEKORE S B O
JREE BB (MBS ) K EARL, REELS
FERSETVA. CNERTRATHE, A2
P e

%«1—@mJ+u§ﬂl—@mJ+

va((l=aym) +ugl(-am) =2 ©)

Thh, HPHOKBRRMEELRQDIRESFH LS
CORG)IKIoTa D IREFAFWHHFEHRE L
THEEN, T A5 FHLEHFEHFEICL
TRASEEHS, 2R (6) CRoTKEAHE
ILEXTFHMENS.

a®BFNICE HZBETTFHOKR L Fig. 30 CASE
LAY,

COWMEY, a EFNVIKLIBERFHTIE, BIK
RARBERAAGPOABREBRAKCERT L0
BmMELSE <, FHFETFRIMLTCEEL IR
BrVokMEANELLONDNE, 2 TET,
BRBRESFVEWIHELRHE T A0, Bko
BRETEEW, COoOWTHRE#fTo7.

HRHLORELLEFFHUFERICBVTE, £R
CHE2AHEOFE TRERKEERMEEZXAL,

_ {32 (pomy)*1% (T >0)
’_{am@mmﬂ (T <0)
EL, KMBOBAKFLLTREROXTEELA
WTWw3, L2Ll, REENFEICHREETHBREHE
HEERETTHY, 734 VNV FOFETHIEE
DETEMERECKETTHoTH, EHLVE

U]
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Fig. 3 Observed and Predicted rainfall distributions at a height of 3.5km from 2100 Japan standard time (IST),
June 20, 1996, to 0100 JST, June 21, 1996 by alpha model ( CASE 1 and CASE 2)



PRURKECREEEZ O OBEORARFIERL
TWB I LHFHw. £, BE  FRHEBVT
BROBETHEEEZRHVTWAEDT, 754NV F
DR TERSNZSEORKMTFHFHRMICTRIC
BETETICLBICERTIRBED L LR,
TRTOBKEIPMEL, RHICEETEEOAS
ENHEESNIHBRER>T V.

2T, ML LTERPOEE S AE THE
DHEPERELTEEENZDO LY EPITERIC
EWEBRZELT, RROL ) BB BIHETH
BOH%EZ, BETHERK A&7 (Fig. 30 CASE2).

Wi = 31.2 (pom;)** % (8)

CASE2 D% THEZBRMOADIDIC L 2HE%
HBL, CASE1 KHRTV—¥ —BflMEIc X v
TWABTHERNBEFM<EESRZ L IR,
CORERELPoEVLSE., LoT, UTTH
FRT, BTAEZWHOLD S O EEL TFH
) EIT A,

BJELXoTAENFHURMEIEONELE
Ja®TFNVOMBESIBRLE, LPL, a€F
VICEDBEMTFUTCRRIVIMLILL 2B
FREAIBMACHE, AV a AF—VOEBNE
KOBEF BT KBTBELERBALTWEMY,
LORERAT —VCORERENERL TV EH
FMRE2BRE -FULLIIET2L, BROBESD
ATHTHAXBZIFRELTVA2ERUEY? S 5.
Thbt, BROKBERHAH» S OBRFE~OLHR
KRBERFSY, LT, TRORELAEAZRK
KEBRTSZIFCEFVERVAILILI-TID
MELBRT 5.

8. LFCEFNMCLABH/FUEE

8.1 LFC EFNDER
LFCEFVERBEANRBES L UBERREE
THVWCTRE O OREAAEGEROANE XA
FTHILILEoT, RDEHIIKRALEREDR
EMYAALBROBEETV (FEEHEFN)
Thsb. EFVOBKER % Fig. 4 IZRT. LFC &
TVOBEIIROEN TH B (hibih,1992) .

BOREPLET-TVEHBNER
Barc 2 (1-8)H# 0<p<) T3
CETHHBRAEL ) 2B EHBBAI
ERSY, TOBAOKERARARD o
PRIBICHERESNHENT 28

COEFNVTR, KA 2ZBILATTEL
T2, XKEK*SEFMCHERTEI2HMOT

I 2,>(1-PZp
then vaper is vertically

by
a(x, p)o,Nul v e W'

here,

a(x,y)= CE® max £
Y,

e

7 La(.v,y)p, v e
9km Loty

Upper Vertical
Layers(B)  transportion

a(x,p)p Nt +v' + 3
2 km Lower
i Layers (A)
/.

(4,v, W) :wind velocity, P, : vapor density

Y

Q : radar estimated or predicted convertion rate of water vapor

Meso a scale [{
C:constant for all lower layers (for adjusting domain total vertical

vapor flux to radar estimated total convertion rate)
a{x,y,2): distribution of the Cape E“Mnormarized by C.

Meso B scale p
B (x,y): down sizing the Level of Free Convection which is estimated
using the meso « state variables from NWP
7 (x,y): almost unit adjusting parameter

Fig. 4 Schematic of LFC model

B(0~2km) b XERLZTR2OHHESNZMO
EB(2 ~11km) & Th2. WELAKRE (X
ALK, hEELRIB (B LERRE) LIFAT
Vh IITEFMNGA—F it a,BD20TH
5.209b 8 BARROKEWEZERESES D
DTHN, o FPSEHEIERTIRBL ko2 b &
DHERELREIRETLI2OD0THS. Thbb, B
READEE 2, KBV,

2o > (1 - B(z,9))2Lrc (9

FHLENDRIL, ZOBEDLRERREBZ
EnB. —F, BETREEOBVISHXEIE,
[ R R

a(z,y, 2} = CE(z,y, z)/max. EH)(z, y, 2)(10)

LT H. CXTCRBRE»SDERERBEE
2RFIBOEKELEMEMBECDDELDO—K
PO—RRERTHE. —F, LEL EP () RAKR
DB ETRREE (ZRROBEZARNVEF—) CAPET
by, AAOBBRMB LABORES 07740 L
» 5RO LMD (Fig. 5). ZRMEOBEHEORE
DA E T'(2) (T'(2) > T(2)) & T,

E®) (z,m,) = / (T'(x)-T(z) d= (1)

ZLFC
TEH#IND. BEBROBEHLZEEFERED
T5.
BRBIPOOKEAGERRIADL ) KBES
ha.
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Convection
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Lifting Condensation Level
.............................. (T,m)
Za Height of Air Parcel

>
Air Temperature 7

Fig. 5 Schematic of Cape and Level of Free Convec-
tion
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T5. Asal DF L, KBEAPOKG~NOEHRD
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IFETHH. BMRAKIE, B0 (24)Ricko
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33 LFCEFINERLLEREEORARSK
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TRHPLIETOKRERABAREZQ.(2) T B L,

Qs(2) = pov/u? + 02 +w? (15)

Qi(2) = a(2)Qs(2) (16)
Qulz) = / Qu(=)dzx

_JJp Q3 )dady
T, Q(=,y, 2)dedydz

Q. &, BEBOEBEILBVT L ¥ —F#H»
SOEEFMFEBEULECKRERAMEELSRES
HISRTAILE2BRTE. COL—¥ —fEkd
LEF SN TV HKEFMELRIHREBE I
KEZDHEMRNDATHRAT S, 4B, n RiFELT2
km BEIWHIET S s —FW, 2z, & 12km & LT
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IFC~'ET)b%ﬁ‘«‘f’ﬁéfﬁﬁ%@%ﬁii)ﬁﬁbﬁ:‘: i
BEIBTERES.

(1n

wWASE T,
BIFHFER
a0 a6 a0 89
5{‘1’ 37+v_+w3__0 (18)
KEABRFR
Omy om, Om, om, @
a9 %8z tv Oy +w—87_ o (19)
Ko BRFR
amy omy omy (’)m; puw Or
Bt PV Ty T ~moz (D)
—FRIIETH,
BAOEHHERX
o 00 . 90 . 98 LQ,
E+ua+v6—y+ 5= or (21)
KERERER
Oom, Omy Om, om, _
ot TV Ty TV 0 22)
KA RRFEX
Bmz am, Omy dmi _
Bt T TV TV T
Qu 4 pudr
po * po Oz (23)
s, COEBRFBRXEBVTREOBRR - Tl

RERTE.

34 LFCEFIOEBBEEEE

BT NVOBRMBEFEEN—A LTS, ¥
T, R ~R @) OELDOQ, Qu ¥FFO0L
BwT, X(18) ~R(23) L hABRELELEZZ
BETICESBMBERE At £0 6, my, mi, ms DK
OWMEFMED 0", m), m}, mi ¥RDB. 7L,
m; BARALTHY, AXNTHESIS.
. _ 38 173(T" —2132)

™= e TS (24)
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I Assume a value of parameter C J{————

Find #(x,y) which realizes the best much between

| La(x,y)p,mxtl and J;Q(X.Y:%J

I L La(x,y)p,s]u’-l»v%u/’ddeI

" D :horizontal cross section of
radar observation 3-D domain

* Yes

Find adjusting parameter 7(¥,7) so that

7(x,y)La(x,y)p,\/u: +v +widz= LQ(x,y,z)dz

Q :estimations from
m 3-D radar information

Fig. 6 Procedure of parameter estimation
ZZT, pp RERBHTORE (mb), T* HRIE (K)
THb.

RIZ, Qi QuNRbyLurBBAME bm,
fm, ERDB. Thbb,
iR IBWTIZ,

= A
Smu = At p (25)
BB B VT,
= A9
bmy = At P (26)

LhB. Qi QuiER@16), XA LKDOBND,
0 LT, Asai(1969) D FE% ;
WRBICBVT,

my =mj — émy (27)
BEIBICBVT,
. L poo\r /C
0 = 0"+ —(=)"""Pém.
Cp( P)
m; = ml‘+6mu (28)

ko7, 8, m, m DEHHELEET 5.

85 LFCEFNMNT A -2 OHEEHE
AFECBLTL ¥ —FHRRV GPV 7~ 5 1T
EBNFA- S OWEFHEERBLL, NT A—F
DEEFEN 7 T —F v— b % Fig. 6IZRT.
ETHBRBEBILBIIAERRART 502
Zo#8M [ [ [, oV 07 foldedydz L L —%
~BHRPLEE SN REAHELE Q OR

M [f[,Qdedydz L O EFML, HEHEED
F=F - Gb¥BODOERC DROMEEE (B
DR LETEOMEE) %
_ fffa Q(z,y,z)dzdydz
ffpr,,\/u2+v2+w7dwdydz
KE-THETS. SIT, AEREZED0LLIZERL
BELALETH DY, MRBEAORFAOPT,
RERRERBOFHRN)EHETIRFROHES
DBBLZOREETHS. DT, iIifBAOPT
SHERO)E@MET2HEBREY A/ TRT LTS,
BT, ERCHRETH L, WEALEE L Lo
THRANKED afe,y,2) ¥ (ROBEL LT) EF 5.
RECEHROE2EL CHERSBNEZRET S
TG A—F Bz,y) X HEET D, pHEME L TR,
HHRBILMNEBMESNLIRER 7 Fv 7 ADHRE
w0 fA' Qz)dz LV —F —EBRPLEESNLTW
BAREMEMROLEFMORA [, Q(2)dz &
FEROI—KTLpME%E, 0951 FT% 0.001 BB
THBILLZEONSVWAEPLORETHILICES
TRDB. 22T, BRI10TTOMEERD S 58
GA=FTHL, FHFILOPDEIIEBZEN)T L
X, TROBEBOEKRERE LB OBRSIFEIc@®
LTH» fBQ(z)dz [ RAR AR o - S I AN
J3Qx)dz <0 DF, BRAEETS.
BVREETEDL, ERCOEE:
fffB Q(z,y, z)dzdydz (30)
fffA, Qi(z,y, 2.)dedydz
RRXCTHEL, LRFHEBURYVELTo, g%
FZELEL, EXCPARRNONKEH
[(Crew—=C)/C| < 107° (31)

EWLTETCHRIEL, SOEKTERC OEIIL
KLZBDa, BEEEMETS.

BET, 85 2—%C, alz,y,2), Bz,y) HAE
ENLTERBBN, Ebi2, L—¥ — L
EENBKEEMENEORERI BORTHH &
WBRBrPLOLHLEREBEOKESHEREIL—K
SO, WHBDLODNRT A= 5 y(z,y) %
AT 5.

7=/Q(:c,y,z)dz// Qi(z,y,2)dz (32)
B A
REIoCTEAL, Qle,y2)%

X 0.1 (29)

Cnew = CX

Ql(w)y)z)= .
Az, y) a(e,9,2) po/u? + 02 +w?  (33)
LLTHE#RTA. Thickh, LFCEF VIS8T

AP R IRXEV—Y—BROQEBHRT L
BKTE5.
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BE, "7 A-S0REFEERLE. EET

NREINT A F L,

1L AVaRr—=N: C, ofz,y,2)

2. AV B AT =N Bz,y), vz,y)
DEI, PHOLOEREPBEDORr —NIZkoT
20RBFTEND . MEEFNVERAV - ABRMRRET
BEEELVIBE, THHLLEBEEEFT VI GPV 7~
ShOBONLIERFLL ¥ - FHRIEEALFRE
DEMATF - VEOFy oy T2BELTIEVIE
Ehb, RREHNT A—r L LTTFHFERBICE
MEEBDIE, AV Ay —VOERSBERLR
2 B(z,y), Yz,y) D2DOTHERETH 5.

—FTiR, y(dy) EVIMAE ST A- 2K
ALZ. LALIOZ Lk, LFC EFAET Tt
L=y - REOKBABELROATEMSH 25
SRRERALYALZVILEFRTIOCH Y, #E
END A(z,y) B 1 PSR BB L LFCEF LD
BEHAFBVWLWI T LIZh B, LdoT, &%
HEATRETHAEVWAT A= 5 ThHE, TOME
DFRFIZHBT S,

4. LFC EFNEBVWERETUFEORY

41 LFC EFNICLZBERBETINUER

MELBVWTLFCEFVEBEVWAREFAFE

ENTGA-FHREFEOIEOBMELL. TOKRE

Fig. TiC/RL, CASE3 & ¥+5. CO%RER b L
aEFNTRONZBEROZIEL 2SHFRONE

Ch), RFMELSIBREORVEEIrEES N

THY, IFCEF VXL 2BMFHIE c EFVOR
BEIN—-LTWVwAHEVL S,

22T, REiCBVT, LFCEFMIC L 3BT
WFEEOREEEFTEL, IFCEFVOFOREK
DWTERTE. REGREBERkD3 DL T 3.

1. B3 PR ERICEENAEEE /=S v
Brb—FBILTWwE), ChE2EHSEH
(CASE 4).

2. BEEBENNTA—F AV fEEALERL
7B, vy KLTWVEH, yOffbhiz Ay oiF
BERBE Lz a 2BHICHV 2% (CASE 5).

3. IFCEF VNI L 2RBRWFUFETH GPV 7 —
% O warming up FHE 2 fFo TRV, o F
7 b E#IC warming up HE T VT T S
(CASE 6).

IhL 37— ADKER% Fig. 8ICRT.

4.2 BAHURSENEH - FEHOKRT
BRTFRAHELZED T LBRUESCKEAREL
BEHINLZOT, HEAMNKEEDIRMLTS. £&

T, HEMEBELZ 0FTLLEHLTCFHERA
7z (CASE 4).

Fig. 8D CASE4 L 9, BMH#ER 7V LY
P DL RY, BEEBITLICE VL ko
Twof. RRL LT, TROKEROKEHZ L
FRCHE) LETORBEBERBMICI Y HARRS
EFERTHEL I, RAOKEIEE(L, #
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A STUDY ON A SHORT-TERM RAINFALL PREDICTION METHOD
BASED ON A CONCEPTUAL MODEL (LFC MODEL)
REPRESENTING VERTICAL TRANSPORT OF WATER VAPOR

Eiichi NAKAKITA, Takanari FUJII*, Katsuhito MIYAKE**, Akihiko YAMAJI*¥*
and Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University
** Yodo Dams Control Office, Ministry of Construction
*** Japan Weather Association Kansai

Synopsis

A short-term rainfall prediction method using volume scanning radar information is physically based
on a conceptual rainfall model (instability field model) using the principles of water balance and ther-
modynamics. Now o model has been used for a practical use in Yodo River Dams Control Office. In
the @ model water vapor is transported along rather stratified wind field, therefore this model cannot
sufficiently represent vertical transport of water vapor from lower-layer, so predicted rainfall intensity is
small and rainfall distribution is sparse. A short-term rainfall prediction method based on LFC model
is developed , however, problems still remain that this model is not be able to be applied into rainfall
area without latent instability, so a combined conceptual model (LFC model and a model) togather with
aparameter estimation procedure is also prposed in this paper.

Keywords :short-term rainfall prediction, a volume scanning radar, instability field model, latent instability,
vertical vapor transportation, conceptual rainfall model
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