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ENVELOPING CURVES FOR REGIONAL FLOOD
PEAKS IN JAPAN

By Mutsumi Kapova and Akihiro NaGAl

Synopsis

It may be usefull to know the magnitude of the peak discharge of a record flood from a given
drainage area for the safety design of spillway of a dam and/or for the planning of precautionary
measure for flood disasters in a river basin with different drainage area of the same hydrological
characteristics and under the similar meteorological conditions. Unfortunately, however, the
physical or statistical characteristics of the regional maxima of flood peak has not hitherto been
studied enough to sevre for the engineering practice in Japan.

A study has been carried out from the point of view that the peak discharge of flood from a
river basin is the synthetic reflection of both characteristics of rainfall concentration in time and
space and of runoff of the basin. The basins of the River Obata in Kinki district, the River Tozu
in Kii-Nanbu district and the River Ibi in Chubu district have been chosen in order to investigate
the DAD characteristics of heavy rainfalls. The equation of the peak discharge of flood from a
given drainage area has been obtained by combining the equations of DAD and the time of flood
concentration and drawn in a figure of log ¢ (m®/sec/km?) to log 4 (km?). Such a curve has then
been slid to the log ¢ direction to envelop flood peaks in the same district rivers. Every envelop-
ing curve has shown good fitness far better than the Creager’s curve.

Finally, the parameters in the equation of enveloping curve have been examined and adjusted
to set a common form of the equation in every district in Japan. The curves from the author’s
equation show good fitness to record flood peaks in every district in Japan. They would be used
in Japan instead of the Creager’s curves,
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Fig. 2. DA curves for the average value of P/P,
of the first and second maximum rainfall
intensities in the upper basin of the River
Obta, 1969-1976.

Fig. 1. Physiographical map of the upper basin
of the River Obta.
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Fig. 3. A graphical solution for a curve of flood peaks based on the DAD
equation in the upper basin of the River Obta.
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Fig. 4. An enveloping curve for flood peaks in Kinki rivers.
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Fig. 6. A DA curve for the maximum rainfall intensities in the upper basin
of the River Tozu, 1954-1975.
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Fig. 8. An enveloping curve for flood peaks in Shikoku-Nanbu and Kyushu-
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Fig. 10. Assumed and synthesized DA curves for the maximum rainfall
intensities in the upper basin of the River Ibi, 1959-1976.
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Fig. 11. An enveloping curve for flood peaks in Chubu rivers.
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Fig. 13. The region map for the enveloping curve of flood peaks.
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Fig. 14. Record flood peaks and the proposed enveloping curves, Hokkaido
and Hokuriku.
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Fig. 15. Record flood peaks and the proposed enveloping curve, Tohoku,
San-in and Setouchi.
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Fig. 16. Record flood peaks and the proposed enveloping curve, Fukushima
and Nagano.
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Fig. 17. Record flood peaks and the proposed enveloping curve, Kanto,
Chubu and Kinki.
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Fig. 18. Record flood peaks and the proposed enveloping curve, Setouchi

Special Region.
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Fig. 19. Record flood peaks and the proposed enveloping curve, Kii-
Nabnbu, Shikoku-Nanbu and Kyushu.

RICEB) ORUWAFEIET BLKEMRIRAT TS,

ORI LAz, Fig 13 OMERARICS 15 &K 51T, TR« DM A SN THeRER -
PUERE - AMNEHIREOZIZL 3D, BE - i SlRbR LA CRABEOIUKILRESER I, &
follfg - R R UELE B0k b REE SN Z 5 TH 5.

PlED &S R8T 2 iR duk Wi B MRS AN (X UNED LOMEEE BRAL, DO
N £ LHIRERBILISN) ERLUcERE Fig 4~19 TR,

13 —



208 RRBSEHATE $225 B-2 (RS- 4)

.t ¥ U

ARETE, KESELAR LD DD EF, FRIZEAESREN X 2OMEL LNTOED -
7eIR B KB TR AR R, ERBIHTMICKRET S L& biT, ThoEBALLT, bhEOHIA
BAGAOK R B EAHREIRER U,

L LIEss, KRR —HBERGEAD O R U TABNICIVK R EHMSOBEIL 2 S L, B
ERBUTNRT 2 — 2 EEDBEVSEBEBNAEEZ L ->TRVE 00D, BRMCEKSENELRET
DRET B LK, MEHBIHERDISEREL - TWVB Lkhi-T, HBRKS, 22053 Bl
18 - BKBIEIS O LIRZEN 5 OBERINETE, DAD HMROMBNREEILE, SBRBRHTREL{ OMER
BLTWa. IhSRDONTIR, SORKEERED, L0ABNSIBMbKLHREREORRCEI L
WEEZ TV,

A, W62 - SHUEE AR EMERIC L BHEREO—IBTHH05, APRIEL, BLER
KEBUKEKBRE S v~ T DE L OF 4, KFFEFHREAE L OERBHENEEZT, $BEH
LA - T ERDROATEE S LR - PR RR R OAY N LT 2 B - SHKE
BHEWER - ZARELAM - FHRAKE - BB A AENE RO KX E ) FE -
BEIMA2HIE, HELATLEOISREDS OF » OWNBBEZI T EE2RL, BHOEEZER
T30 T, RIEO—EP, N LFHRD DAD 4 LA olkibREhRoREICE, K¥EL
EEEATOERK (EAEREE) ORKEHIZELC EEHEL, EHORERT 5.

2 £ x W

1) Creager, W.P. et al.: Fngineering for Dams, 1, J-Wiley, 1944, pp. 125~126.
2) BBELAUER : 2E L ARSI LR, LARRATER, 1093, 1976,
3) AR B AHUIE: DAMKMROBER, £ LHELOLLERREE LTOKLKEICET 5
%, WRISEEFEHIREEAE, 1978, pp. 19~3L
4) Fletcher, R.D.: A Relation Between Maximum Observed Point and Areal Rainfall Values, Trans.
AGU, 31, 1950, pp. 344~348.
5) BPILRES - M2 B BARESNCET AUE, BEEARELRE WED),
6) Horton, R.E.: Discussion on Distribution of Intense Rainfall, Trans. ASCE, 87, 1924, pp. 578~
585.
7) Eagleson, P.S.: Dynamic Hydrology, McGraw-Hill, 1970, pp. 195~199.
8) Eagleson, P.S.: Dynamics of Flood Frequency, WRR 8-4, 1972, pp. 878~898.
9) Sokolov, A.A. et al.: Flood Flow Computation, Uneso Press, 1976, pp. 124~127.
10) AR BE-BE B dvNT)IOBUKEERR, SUABRI4ER, 19B-2, 1976, pp. 143~152.
1) BeE#iE : i EsT 2 K ERICET 27, MASIMEERN2IEE R £ +HEL
DREFFHERE LCOKRRIcET 2598 (REEME 1) BREEEE, 1979,
12) #ILHE(E - HIIIE= : DAD ###7& 0 U CO UK B MO ERK, ibid.
13)  HpALaEs BRI N HSTK E B B B %, ibid.
14) BEGKX : JbeEME O DAD ik & Bk it &ihgr, ibid.
15)  FREALRE : MANFEROBUKEHERE#MEIC DN T, 5208t AREX NN LR EXEEE,
1978,
16) BAFIGEE  BRAFNWHBINEE () stEm, Lz, 1977



