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Prediction of Rainfall by RADAR Raln Gauge
for Short Term Basis

by

Masato NOGUCHI*, Kazuhiro SONODA**
and Shujiro GOTOH***

Nagasaki is located at the western part of Japan, wherein rainstorm frequently attacked this region

such as Isahaya Flood in 1957 and Nagasaki Flood in 1982.

damages of flood, early warning system using RADAR rain gauge becomes necessary.

In order to prevent and/or mitigate the
In Japan, the

Foundation of River & Basin Integrated Communications abbreviated FRICS is serving information

obtained by RADAR rain gauge to the several kinds of organizations.

can use its information for mitigating the flood disaster through the terminals.

Therefore, a local government

Even though lots of

local governments have been registered to FRICS, its information is not necessarily utilized effectively

because its information presently does not include the predicted one.

In this paper, a method for prediction of rainfall on short term basis is proposed using the information

furnished by FRICS. The proposed method controlled by Fuzzy rules uses the GIS data as well as the

RADAR data.

The predicted rainfall of this method can be used in an urban storm drainage model

such as NUMEROUS, which is available for a prediction of inundating region on a real time basis.
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Fig. 1 The weight of Fuzzy rule depending on the
terrain of topography.

BMOBRY, SHREE L VERETESN S EER
BEEE2HWLTAFENEBEZLONSD, UTT
BHTE O A ERY Y OGERFOBNBE OWRE %
77 VAR L DRD B FERERT,

22, @77 Y4 HRmEBERGTEE, L LUTR
SN ZERHEENFAFE TR, BEERERY bV
q DV TIEHEOAFEER U L BFZ O b O CEHii 3
B2, (IBRENY MV SRENSERT 2RO
HERESBBLC7 7 V1 HRICLORD B, T4b
5, BEREET 2 RSB - oI Th 3
», E7z, BEOBEIRZOEGEENREDL S TH
% 7> & i (Geographical Information System :
GIS) O—>Th 2 E L HiEER BET—2) 2HL
THHSE S, TG, ThsoERERROBE)
HEWHEERRIZIRFE UTRY Ky, ~2Z7 bvd
R&EE, BXU, ARAOELEMNBREERZ bV LT
T 5. —BlE LT, MERENZ PLVOKRESE
HWRERE BES T, 1R & HEZ OREE{L
PHRZ & 1 BB OREE M EH S TR
DEAVFig. 1ITRIRTWD, 3b2A, 20X
RFECEORD), (3) CREAORROME S KD
BICLTH, RYIOBRKETRFEOBEH®EEY v
BRETHHwic, BYELFEBLETDH 2,

4, HRGILEROEE

4. 1 NEEHEFRZEOER

BT L0 5 - R T ElE 7 v 0%
HERET 27201, 19924 8 H12H OB 23 8Ric
LTEE%RTFo 72, Fig. 212, 2 OMBOBEHHZR
BERINTHEY, Fig 3i2it, FRICS & igftsns:



208 FOEA - BE—5A - REEETER

EHRERO—FINRINT WS, Fig. 30RFITRS
NI EREE 2RI R L L EOEIETH
3, ZITik, HiREND» S, BMREEEEN4ME
ORBOACEH LU,

D&z, FidshERERR TR AT 26
2, FRFRDOVANVOBEREL» SR LFME2T
oy ZEMIEAEIT LI NV IFNIAYE2—FT
BT EITS. ZORER, HRERCREE 2 >0
7ay 7ZHETEIEBRYTHL LAk EN,
23T, RARCREGDS hiz & 5 BEHIERIXLS
SABCERESN G, B2 OB S, SEEBFHE
WD T2 OE/NEERE 2302 M EAR, Ihd
D, 2EETARECE, BEL S i 1 IRZETOR
BOBLMIBEE ZRENRERD B 2 Lz X 0 BEHEER
7 PVEEEL, REAOREBOMBREH UL, &
DOFFEE, TRERMICEHTEBL IO TH B,
TR RN REFEED NIRRT TEYL, Thi
HBIZLCTF—FUERTo TV B oIz, — BN
BFAS NRE RO b 0 LA RS R
v, 3EMTFERIECBWTY, 2oEAREERsSA

72b D EFEERCRIUTH B,
% ,/""A(E\
Rain1
_ ¢ & 1a:00 1590
Rain 2 \_(" w0 41 “"

13:30 14:30

13:00
14 30
A é
13:00  14:00 4 'z”\
r.‘l’z._ 16:30 &
¢ 1s 00
" L
1800 " g \r 19: 30

5:30 9
! 17:00 45:\5." “ 0 o 19: oo a /

17:30

20:00 ‘\} A

l

h)

Fig. 2 The path of the rain observed on August 12,
1992.
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Fig. 3 Displayed example on CRT by FRICS.
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Methods.
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Fig. 6 Temporal variations of the right prediction
by means of Two Points Method and
Method with Fuzzy Rules.

HIR & 724 E ORI G U FRAREN T » B,
ZO-»SHHSNE L D1, LOFEME S IEE
1, Rk UM FEHEIE 4 DL EORNEBAEET 2 24
DOETFEOEMEL 2HOTWE O THS., Ihid,
7T — &L b, RO B 1) B BERETRE OB TS
BF OBV LR, TLPROET» SR W%
FbFHNR»SIBFTLTWBE I LIZL 2T S,
NSO S, R ) THEE S LI PRI
{5 TWw5H, BERNOHFULIROFHNIZR RO HE
THW S BFRICIEEL 2w,

—FH, 2HETFHIERS T 7Y 4 HEEwmER W
FHRIETRD & 7o PRI R O R %2R Fig. 6
DES>TH5, HFELLRRICIIHEORRICERIT
Lo, Zhid, WEEREETOL Z 5RO
BEHENZ MVOKEZ SO T 2HERT L
TH-> T3 I, HRENOERSZHILELL
122k, HHVIE, FREPIEE EE2BET N0 T
xRk o FHMOXRRTFE2FRL Tniknl &,
HRickBbDEEbNS, Photo 1121%, 18KFDEE
B T30 % DRI FHIl 2175 ISR RENR TV S,
BT THIE R, S T18RE300 OBIHIfE I R ST

Photo 1 Comparison between the predicted and
the observed distributions of rain.

w3, bbsA, TRIZFHIKNRERLE R OREER
ThcH, FHETEBORNS % »7% D OMET
L TWB Z 893, K3 ERSRES
fRRL, FHIRHREZE M EESE2 I EPEEND,

5, ¥ B

KRB WTIE, EDHEIEREY Y —DV—F
7 — 2 %A TR ERERR TR 21T S 729,
O 2 SHETFHIE, @3 fTFHlE, @7 7Y 4 #awm%
HAul-FHlED 3 FEERL, 19924 8 A12H OREM
W LR OBRE 1T, BTOEZ A, 77
V4 i E AV FHEICBWTY, S FHITHE
DB SN TR, HIfICR S hl B O MR 2 X
2L EDHICERCIHZ 3 HECKEbDEH
ZTWw3, V=V WET -5 LELHET - 26tH
U GEARRORENBEERILE FRIT 234 13, W
OB O BEREFER T B ER R DT
b5, B, KT LTS h b5 2 R RER
THEOBS L, BLCHE—FESHERL T 2881
BRAHEERE 7V OBRER B2 HiEL TERis iz b
DTH5., ZhoDFRRIE, 199445 H23~27H I2H%
I CHfE 2 5 IDNDR (International Decade for
Natural Disaster Reduction) D& TdH % [1994
FEGERE KRR “WORLD CONFERENCE
ON NATURAL DISASTER REDUCTION” | T3%
RSN D9, SROFITBEEEF DL THEL
BRI, SENESRKFOBE ORI « BRICKILTS
N5 ELEFE->THS,

I, KEfEEED 2 1ChT> T, VR4 FE
SCRERPEIRE < EAEEATTE (1) > (R&EE | RAE
AHERIRR S BE FHEAR) , 72 & e, PE S FED
() WIS >~ 5 — OWFEBIRE g i 5 28



210 BOIEA - BH—5A - REME

445, WIRAESE HOTEAN) OMBIERTzI L%
L, BEIREMICEEO#HBEERL 9. £z, FRICS
OEARABOF AR O ZJEE 2T w3 ()
T)I1ERE >~ ¥ — @it v ¥ — ORMRS AL BEsEL
9. Flo, KROTHEE TNV CTHERS LI HEBR
WHAME Yy —p ot Shiz b DThH2, 22
WELT, #EERLET.

EE X

1) thib3E— : psEREC RITTHE SR/ L iz
RN TETE L 3 RTy — 5 —EHROF A
BT 2%, FEAEIEELEARG 1990,

2) (B ®WiEERe > — ]llo MONTHLY IN-
FORMATION, NEWS INDEX 5 A5, pp. 22
-23, 1991.

3) (B mhlERYE >y — Wl - FSAR SRR
R 7 LEREARBRIE~ =2 7V, 545K 1989,

4) (&) ®WERE> Y —, By — @l -
TSR ERERS R 7 AR EEFEHRE, 1993,

5) RNFTH: 1 7 7 ¥ 1 HEsh, BEEE, 1991,

6) R 75 ORER (X), RFEZE No.
196, Vol. 34, No. 5, pp. 77-97, 1991.

7) M. Noguchi, T. Nakamura, W. Nishida, H. M.
Tahat, H. Hanada and S. Gotoh: An Early
Warning System to Mitigate the Flood Disas-
ter in Urban Areas, WORLD CONFERENCE

" ON NATURAL DISASTER REDUCTION,
1994.



