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[ Observations ( radar reflectivity, GPV data ) ]

v

Estimation of mixing ratio of water vapor Im v, mixing ratio
of precipitation particles m /, conversion rate of water vapor

r Estimation of instability field ]

___.rPrediction of mv, m1, Q (leadtime=1— 4 hours ) ]

[ Prediction of rainfall distribution r( leadtime=1— 4 hous ) ] ISTEP=1
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rFiltering of state variables

Getting new observed and k=k+1
calculated data, and estimating |

my,m,Q(ISTEP=k) |

Y
Prediction of m v, m 7, Q v
( leadtime=1— 4 hours )

Updating the covariance matrix
of the prediction erfor

\ 4
Prediction of rainfall diétribution r v YES
( leadtime=1- 4 hours )

Continue prediction 1?

Fig. 3 Flow chart showing the rainfall prediction procedure introduced Kalman Filtering theory

—293—




3.2.2 HERERSBOTHER

321 02Ny 47 Kk+1|k) 0t s
T, REROHEREXTEO FTUERENLEL
BB, ZITH, RATNEAVT, 74V YV
Ltk Bk M Pkik) 25 P+ 1lk) & Ko
BTERODVTRRD, FNTNT VX LRRD &
Si% B,

P(k +1|k) = FP(R|)FL + Quoise  (28)

ZOFTNVTYXALABAE, RQ1) &) Fr=1
T, REEOHEREXSH P IABWIC L 22T
BATB M T &2 Quoise ZHZMBIC —RICMZ S
NaBikhb, £EL, TREMFTHTH L,

3.3 AFEOXHRANDER

3.2 DEAFEHICL 22t oT, EROBREH
BWRT 5. BATH>HEREGIE 19944 7THTHI15
PO OMTE (Fig. 4. 5)Th b, /41 XK
FREAAROLZHABEOBAUE»OWREIN D
RETHHY, CTTCHRITHBHCRET 5,

Bmc, R (23)KBWT 16 Q 0 BflE
RBLALEATO V¥ OEHEYELEN ) A X
RORHMEE LT 25 x 1071 (kg/m® /sec)® &+ 5,
o, VAFA ) AX Quoise EETFTIVEREEHT S
HELT0186LT 5, FRISHABERSAEIEMN
To@EY)THAH, T, Fig. 61X I5RA =T v)ib
OFERT, Fig. T 1684 =Y v 0 FHl4
BChHb, 2L, MBLOT7ANS VYT IRES
TWERTH D, £/, Fig. 813 15/ =T v
OFFWIEBNT, 1BEBED I6RKICT74VE )Y
TEBL, TOERE 6B/ =Yy LR
FHHERTHD, 7ANVF VY TR BERVEE,
Fig. 79 bbd 2 LI 16KA =yl o FHls
RoOEEIRBRS 2V, ML T, Fig. 6 256
e b LI 1M BV Vo THlE
ROMERLBEHAV, LROIIKEFVOBE
RERTAHT /) AXIHEAREREL LR, HED
BVWIEEA =V VOBREEEOEV 16 =
YANVDERLYDDEADODH BB DO LL T, 16K
TANI NV Y TR BLEBORRER B 5. FH
MERETE, 7TAVSYV YT RBLE 16BA =Ty
DFERFig. 8B T7ANVE )V V7B 2\ 16
A=Yy VO FRERFig. 7LD DBEIRL
HENTVE,2F Y, HEOLIVAZOWERER
BEHATBEN) 745 )T DR Fig.
S8ILRLNSG,

94/7/7 15:00

16:00

17:00

18:00

19:00

: 1~2mm/hr : 10~20rmmy/hr
= %N%nm’hr =: 20mmyhr)

Fig. 4 Hourly sequential rainfall distribution at a
height of 3.5km from 1500 Japan standard time (JST),
July 7, 1994, to 1900 JST, July 7, 1994
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19:00

: 1~2mm/hr : 10~-20mmyhr
= %:igmm =:znmm/hru s

Fig. 5 Hourly sequential rainfall distribution at a
height of 3.5km from 1600 JST, July 7, 1994, to 2000
JST, July 7, 1994

94/7/7 15:00

Leadtime
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Leadtime
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3 1~2mm/hr : 10~-20mm/hr
3 §~igﬂnﬂlr B 20mm/hrk) b

Fig. 6 Predicted rainfall distributions at a height of
3.5km in hourly intervals, without introducing Kalman
filtering theory ( the starting time of prediction is 1500
JST )
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94/7{7 16:00

Leadtime

2hours

Leadtime
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Leadtime
4hours

Pl~2mmfr g 10~-20mm/hr
12~Smm/hr g 20mm/hrl) +
B3 5~10mm/hr

Fig. 7 Predicted rainfall distributions at a height of

3.5km in hourly intervals, without introducing Kalman
filtering theory ( the starting time of prediction is 1600
JST)
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Leadtime
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Leadtime
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CJ: 1~2mm/hr B 10~20mm/hr
[ 2~Smovhr g 20mmyhe )
B 5~ 10mm/hr
Fig. 8 Predicted rainfall distributions at a height of
3.5km in hourly intervals, introducing Kalman filtering
theory ( the starting time of prediction is 1500 JST and

the time of filtering is 1600 JST )
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Fig. 9 Houly sequential rainfall distribution at a
height of 3.5km from 1900 JST, September 29, 1994,
to 2300 JST, September 29, 1094
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Fig. 10 Hourly sequential rainfall distribution at a
height of 3.5km from 0000 JST, September 30, 1994,
to 0300 JST, September 30, 1994
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Fig. 11 Figure showing the course of typhoon
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Fig. 12 Translation vector calculated by using a simple translation method as proposed by Takasao and Shiiba
(1984)
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Fig. 13 Translation vector calculated by using proposed method
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Fig. 14 Hourly sequential rainfall distribution at a
height of 3.5km from 2100 JST, September 29, 1994,
to 0100 JST, September 30, 1994
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Fig. 15 Predicted rainfall distributions at a height of

B 10~20mm/hr
B 20mm/hrl:) -

3.5km, assuming the translation vector is calculated by
using a simple translation method ( the starting time

of prediction is 2100 JST )

—303—



94/9/29 21:00

Leadtime

1hour

Leadtime

2hours

Leadtime

3hours

Leadtime

4hours

Fig. 16 Predicted rainfall distributions at a height of
3,5km, assuming the translation vector is calculated
by using a proposed method ( the starting time of pre-

diction is 2100 JST )
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A STUDY OF IMPROVEMENTS FOR PRACTICAL USE OF A SHORT-TERM RAINFALL
PREDICTION METHOD USING A VOLUME SCANNING RADAR BASED
ON A CONCEPTUAL MODEL (INSTABILITY FIELD MODEL)

Eiichi NAKAKITA, Soichiro SUGIMOTO?*, Shuichi IKEBUCHI and Takuma TAKASAO**

* Central Research Institute of Electric Power Industry, Japan
** Graduate School of Engineering, Kyoto University

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

thermodynammics.

In this paper, the method is improved for practical use. Firstly, Kalmau Filtering theory is intro-
duced into this model to take uncertainties and stochastic concept into account, because this conceptual

model has been conusidered as a deterministic one,

Secondly, this paper further discusses about a factor which influence on accuracy of prediction;
a translation vector of typhoon. As a result, this rainfall prediction method including this conceptual
model is improved for practical use by these two studies,

Keywords : short-tertn rainfall prediction, a voluime scanning radar, instability field model,

Kaliman Filtering theory, translation vector
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