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AQUISITION AND APPLICATION OF LOCAL RAINFALL PREDICTION
KNOWLEDGE FOR REAL-TIME FLOOD CONTROL

By Satoru Owsti and Shuichi IKEBUCHI

Synopsis

In this paper, we propose one of SOFT for real time flood control, which is local rainfall prediction
knowledge and the knowledge acquisition method for predicting frontal rainfall using some suppositions
and using physically based estimating method of three-dimensional wind field. In this knowledge acquisi-
tion method, we suppose the relationship between vertical wind caused by topography and convection
causing heavy rain.

We got the local frontal rainfall prediction knowledge for real time flood control by this method. We
got the two main things about local rainfall prediction. The horizontal wind velocity over 5m/sec
observed by AMeDAS may be the index of heavy rain. And we can specify the place where strong ver-
tical wind often causes.

We applied those knowledge to the flood prediction system. As a result, the system made better
prediction than without the local rainfall prediction knowledge.

1. ¥ L &

BT KA OFIRIC K Z B0 D, NEENEOMDbYORERIZZOT I NEOEFENERTSH
Bo KEEL LTRAEXDZZEDTELVARIRBIIBET A LEEATEL, 20O KIIEDRLS
ZELEL, FREHETL I LDSENLEBRNREL 25T, FHIHATIR, RURRIIBESIELR -
Ty, TERK BERK £FERAKORANDIS, €ELD 10% 128 &2Vl KEliEgiz, £A
OD49% BFFEL TS, TOEH B EIATE, #AHBICP»HHRIKRE L, RERFEFIZEY,
ZFITARRLTIE, BOVABBICHT 28T ST LHREIT) T LATIHBAKBIHIIRY X7 2 2B
THLOOERHEL LT, BRICHT 200NN EBROMLEL B L. £RITEIKRD L) RERD
H5bo

FLEBELDA VI —I28 Y, FARBTRIBEMNGMREL TERTHI LA LIEILES S LD
Mole INLIEMEHRENEELNIEKESALTMLS S HREOEBGIZHETLH I LIZLY, B
EPEMIUEREND LI LCBRRTHA) LEbID, 20L& REMKZERGRAN 2 SII3H%REA
ERBVL, FLA=ZITLEbREWI &N H B, BREE LTAS R %L, FhPHRERRIC
52H5HBLREVL, TOFLEIHRLENENI LR, 208 LRMNOEREGFRLHEEIIT T H 3%
FEATVRWI EHFY LEBEIIRERLBNAHEEYSE5 2T 5,

EHIC, RHOEBIZENT, FICHKREVORBHREERBEOENOFUTHLE, TOFMICHATIH



220 TR KAFEER $36 5 B-2 5. 4 (1993)

REEVTAETIEI2IDNTHEEVbRE, 20X ) ZRTE DL LTVAERIE, ZhITO
B CEREONBEOEROPLEL LA — VOREFBHLER TRV LS D, LL, £
DBEBITL N FLA-FRL - VHEHTRETE 2 VAR ZRERATHN FRFEZEDELIL LS
AL, BELEZVEBDLRTWIRFOFEES, ZRERTEAZHEICR Y 2AERE IG5 0N
BAEICKEV, ZOL) RBEIOVWTTFAFHRENRLAN 20 bit, YOL)2HEI, E0X)
LRBRT, COBREOMAMR - TuEONTHE, FNEMLI-DIEHREROBE I AT 4 BIZETV
A=) ¥EBTHICLTH, FESLERTLABACENICHTIAROERIVEETHL LB L,

DL BYEYSITC, MHREOERBRSEEMHAT AV L 00T ELT, BSHOLEERT
72 BIEUABERSKENALE S FWETLERIC LS L2 REL, 20L& LHEHOHMER
BELI2L—2avICE DB LEDI I REAI, LOL) LG CTHBEOHRERNERTHDI T
HE LT, FREBRFOBBIRENE L OBEMTE BT I EPRHEDHTSH B,

2. BNTAMBEEFE

2.1 BFETHMBEED L ORE

DITE, AREBEROEMRELRET B L & b1, BERES I ENOLRIOVTRIZLTY
B LW S NB IR BB,

H A1 B ORBA S BRNETIRET & 5REO R 7 — L COMBHBRIIOVT, Sawyer® it "Rk
B, BEHOI AR & REOBREY S HTH B, B4 0y — A EHHITHET 2RI 2 X Cb
PoTURN L, S5I, BEERTLERT 51610T, 1) RBAREH, O WHEZX
BRAONENRE, 3) HAWRER, 0350 fctor FEETHS, LIELTVA,

DI TRERE AN ENBROET THH LT H L, EMEMLCXHIERTS S - L RNEEDR
FrrThBL, TH - LB GENTV A, BHIC KL, THTIATRNABRBHIASY, LETE
EBRAHIE, KARERAREET 5o S0 &) RREAHRIXRE T > B A REM &%
WV, DWIIREER LD, BMEFEIEL DLV T F )+ THRIRERET 57,

KA, TR 0 L, KTEE SN BHLR 6, 5 5 URHAMLEML 62 125 ), B~
R (38

6, = 08@(731%) .............................................................................................. (1)

6 = fexp ( é,qu) ............................................................................................. (2)

22T, T3 LCL (lfting condensation level: +HEAEHEL) ¥ TRHL LT L ZDRE, ¢ X TIIBITA
BB TH B, T/, EERLD

G S, 3 G rvverreree e (3)

THh, ThODEREHVTRROKEN.E Table. 1 D& ) IZEE SN2, TIT, HEPKEL IR
BLEKEEMT L T THDL LIThEZORETOHR L 6. 05K 00./02<0 £ B2 EThbH, KA
% Lower 3 £ UF Upper if, LCL X HEVE-IEEWI &2 EDLL TV,

Sakakibara® |2 & 5, WEMBEWEOR EICBITS 6, BL U6 % Fig. 1 1IZ7RT, IO, 850~700 hPa
WEREBYSHY, FOLIERLTBY, BREOERIIEBOATHL NIz, 800hPa LT OERE Tit 6.
BEELELCRL L, BHRAEEETL TS, £/, TR® 6, DiKAEIE 900~300hPa ® 6* X 1 b
BUWOTBEARETH D, ZNDL I, BPRERBICIEEARELREBRL (ALNS,

WEALELHRBIZ AL, BHTAIZLICEVAREIL L D, ZORIZER LA 3RTHBRIEES

_2_



KA - il EREEKHEERO O ORMTFRMEOES LB 221
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Fig. 2. Area of calculation for getting three-dimensional wind distribution. Upper one is for fine
mesh model, lower one is for coarse mesh model.
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inner domain

outer domain

2 1 0 Fig. 3. Grid points around the boundary. A4’
A A I and A’; represent quantities of large-
A A area solution. A, and A; represent
those of limited-area solution. Ag* is
a boundary value to be acquired by

nesting scheme.
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Fig. 4. Contours of the upper boundary over calculation region.
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Fig. 5. Map around Managawa river basin.
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Fig. 6. (a) Contours of vertical wind distribu- Fig. 6. (b) Height of rain observed by telemeter. (6:00 and
tion. (6:00, 21, July, 1983) 7:00, 21, July, 1983)

3000.0¢m) 10.0(sec) windim/s)

204 i
ﬂ 1983.7.24.9 1983.7.24. 10
104 # (
Managawa dam Managawa dam
0+ 1. Managawa dam ) [ 1
2,Sasogawa dam  gymokawa da Kumokawa d !
3, Kumokawa dam ] Sasogawa dam Sasogawa dam
-104 - J
[\ | l t
204 : 1 ! ; 1
i Smm/h Smm/h
-15 15 i T i A L} v T T
X (km}
Fig. 7. (a) Contours of vertical wind distribu-  Fig- 7. (b) Height of rain observed by telemeter. (9:00 and
tion. (9:00, 23, July, 1983) 10:00, 24, July, 1983)
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Fig. 8. (a) Contours of vertical wind distribu-  Fig. 8. (b) Height of rain observed by telemeter. (0:00 and
tion. (0:00, 11, July, 1985) 1:00, 11, July, 1985)
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BRANTHLLHKTE 2,
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¥5m/is &1 5, Thbb, 7AFAEEFTo5m/s ULOBRENDH HHEE, BBy — N Tl 4HE
BAHFE LRSS 22 L FRENB EF 5, 12771, 7TAYAREFTROON DAL SHRE2 -
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Fig. 9. Profiles of horizontal velocity on the synoptic scale. (a) shows strong horizontal wind and
(b) shows weak horizontal wind.
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Fig. 10. Result of application to flood predic-
tion system. Solid line is the
observed hydrograph. Allows show
qualitative forecasts of movement of
flood. Allows in the circle show the
forecasts that system have not in-
cluded the local rainfall prediction
knowledge.
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