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A STUDY ON META-KNOWLEDGE SYSTEM FOR FLOOD CONTROL SUPPORTING

By Takuma TAKASAO, Michiharu SHIBA and Tomoharu HORI

synopsis

The aim of this study is to design meta-knowledge systems, which are important
elements in hierarchical structuring method of knowledge-based systems for flood con-
trol supporting. First, the functions of a meta-knowledge system are clearly defined
from the viewpoint of effective utilization of incomplete knowledge. Then an inference
mechanism of the system is proposed based on Dempster & Shafer’s probability theory.
Reliability index of subordinate knowledge-based systems is also introduced as
meta-knowledge. The inference system designed here is applied to the flood control sup-
porting of Amagase dam reservoir for the verification of the theory.

1. F &

HOKEEOR KR E % S8 T A IEHOLEMIIER, SRR I N, 20700 X7 LAOREHIHE
HEDHLNTES, BECHE - KOBEMOTEE, BTN - BT A7 2ORBIEFORLTH
D, INOHEMOFEN S § & LIRS ERERORBEL TREICL TE A, 51, b FElOBHH
AR B LARFC, IR AV A ERNEREERIEFEIIOVWT LS OFIRD L SNTE 7z, EiFH
Bl ETEE, BUHERE EROTIIFEROADFIA L V) S TENRTEY, IFKitEoBE LY BK
L, #OBBELYE2H5L5DTHA, LL, BHEIL, ZL0Falpkiisnt, FoEdbL N -HBE
PANC RS CRIEMT R DN TB Y, HROTFINERETEICY ¥ 7 L2 REREIER L T AR Tk
B\, COBUTEMERE L BRI L OF)S, Bl - TR oML &3z, RitRrr R s ¢
BERE %o CETH D, BENERS FERHEFROAZFIFEMN CdH 2 M EREFEIETRICEAZ
NTORVER, AT 2RERE VL RAICEBOBEIIRL TR0M L v 723, #/, BBOAHE
WHETLZ 82T LEY, 20287, EEMEE MEATHBHMEORBL L - THhALELA
ZEDTE D, NTHBEN 2 AW KEIHSR S A7 21T 83 C0 L) L BEEPLBTE D
DTHh,

T, BT bR TOWARAMBEEOBRE RIUL, #2103, ST TR L-VUVOBMIER - FHE
HANRIEL TV A I Ed%h b, 512, BlBHTOMESDS, BFH-HAHS S T & 20HE» SEHIY
LT ERMREIZ LA &y, BRI - M TFHOFEL SEREIN TS, TROER - FillF
OFIHORE L, HADEKIBIC L > TRL 2%, FHMOFIHISGHEA TV Z LITFEV TV, L
MoT, BRMERICHEDL ABIIROLN TSI &L, SROERILENEODEFHERL, FAtM
AEDYTIRIED I OOHIM 21T %) 2 ThbH. 72770, BUEFATIRERIE, bR 0L
WER RV, LA oT, OB 7O AT, BEOERSNATEE LMD CEROEROE LT

__.1._



336 WA RIFZERESR £ 375 B-2 F6. 4 (1994)

i LA bfmE s, SV EIIRSD. FuEiL, FEOERE BIETRHEF VL E)
DRV TW AFEICEBREF L2 WHBGEDS, K b B EE 70 20E 7 WL O E R
eIl B,

HEOI, DEOREDS, HEDBIMELIE LW HERE SVBLIUE, FEORL BB - i
BETHEFVEAEBFIATE S L) AT 7O ZADEFIALFEE LT, SRR — AL IRE
THEEDIZY, 2OV Ty T L LTOERFELTRLEY . Zhud, FKMOBRIERASEEEIIE
K AW AR ITS ) e E, FATE A7 — 9 RFET L ISR L7 Tk 2
TLEEENS ZHIET H X FHES A7 LIHE LEEICT 52 LT, RS ormayiEm &,
VAT LADEEFEIZLEI ETEHEIDOTH L, ZOFEEZE AL HilzmbFils x5a%
AT AL BT, BEOTMNMEY AT AMIFFEMAT, Bt v AT L% FMED A5 L8
Mz, XPHEIATLEEHRTAHI LT, BADREBYEATK TY AT A&ROTEHHHETH 5,
LAL, TEROBEBGEIZB VT, A YHERS X7 413, TS 27 L20OMHNT AHERE *BELOITE
¥eaZ e LA LTELHY, NESRABOEBIHRA L VI HTTHaLdniidh ol

ZZT, BT, ZERBEEREAN— ZEEEEICBITS 2 ZH#Y 2T AI0WT, FORITNERE
P, HBOUE LT ATF LOBEDTEEN E Vo 72 2 DOME N HFEE LT LT, O LR
5o

2. HKBIMZERD - H DS BRBEMBEN— AW EE T ORMER

BV, BT TIRE STV B I KR RAMN R — R ¥ AT AIOWT, MHEOMEBL LY
W E Vo 7BENOBEL, 4k, §FARERMERN- XV AT APERR ODIE o TW L7200
&L LT,

1. BFACORBEDMRREEML COB 2 TidA , BRFRRHERETIE Vo /28 LV s

AT LRFIAT A ODHRBEBHIENT LI LOTELRELXH-TWALZ L,

2. HEREARET BN LT WiBETH A L,

3. BYLIED SN T LB ERRIOMF R T A HER TH A 2 &,
PLETHLILERLIZ, LT, ThoDEKELHRETA7200KFE LT, Fig. 10X LLER
AN — AR RE L7,

Bep, LoV 0SSt B HER S 2 7 A3, BT — % E FRIBHRATRIEL TV BREETH B, F72, L
NV 1, FEFEVBRUT — S ICHE 2 BWIHIT R TR o TV AL NVEEL, BT~ DA 54
Wit BHE AT A0ESE L, HERHEIZ DL TOBROEEIIE LT, RO 27, AY
L, B257— 5% b LICE—0HREBIZOWTRABRARNE ERBLHIILTWAS, 21T, A%
MY AT 0%, BEOGFRTET IO 2748 LTHEL, TREED X7 2RO HHRD
FHRERS LR T, WhWwH A THRRT RS LIIILTWE, LAV 2 T, HCTiIERDS
FIHTREE o7z LNV R EEL, PHINERE BV TEREIT ) MRS A7 A %8EL, chxLXL1o
BEOTNHRE S AT LR BTNCEB L, A YR AT L22TH AL VWHIBREHEI LT, #Hihk
MR T FERTELLIHIIL T,

61T, EEOIL, LRGSR THV-CERRERRIORIESIRBE 2B L, Fha i)l
DR LOBAKFBNER LY, 22T, S FREES X7 2120~ 1 OREEEZHNSEHE9
2L, ZNEEROBRRLLE L CEADIEITHI LT, FTFHHES 27 L0 1xEREhE, %
Nz A THED AT LOHAELTHD, LHL, TOFEZUTORE) S 5,

1. 11121 14089 2EMPTORRITTT AL - & ) LTk,

2. THHRES AT LAHDS b, BEHOBNHRS AT 20T OERERI L2E LT, ok 2

__2_.



i MR - U D BOKBIESE -0 2 Y ik E 2 OFFEICE T AR 337

IF (Observetion) is ...

IF (prediction) is .

level O

I meta—-knowledge system
level 1

KS using rainfall KS using observed
1 observations hydrograph

level 2 meta-knowledge system

KS using rainfall KS using observed
observations hydrograph

KS using predic-
tion system

A

Fig. 1 Hierarchical Structuring Method of Knowledge-based Systems forFlood Control Supporting
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Fig. 2 Knowledge-based Systems for the Judgement about Inflow Peak
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Fig. 3 Total Structure of the Inference System
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Table 1 Calculation of Reliability index of a Knowledge-based System
Typhoon | maximum |qeak| mumber of |output at | number of | max output | C/A | B/D | 1—C/A)
data inflow |time|inference times |peak time| mistakes | before peak XB/D
m*/s (a) (B) © (D)
T6524 1528 21 24 0.5 0 0.319 0 |1.57 —
(1.0)
T7220 1281 16 17 0.5 0 0.490 0 {1.57 —
1.0)
© T8210 1207 47 54 0.483 1 0.406 0.019] 1.19 —
(1.0)
[ Total | L 95 1.483 1 1.215  [0.011] 1.0 | 0.989
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