BEKFRAEIM 2 50 R & Lo KT RO
AOR OE O#-R A OB W

A STUDY ON FLOOD FORECASTING AT FLOOD
CONTROL RESERVOIR

By Yasuo ISHIHARA and Tadayosi OKUMURA

Synopsis

As one of the flood-protection works, . many reservoirs for flood control have been
constructed in Japan. The highly accurate flood forecasting is desired very strongly in
order to regulate the flood flow efficiently, because their drainage areas are relatively
samll, several hundreds sq. kilometers.

Flood runoff consists of three components, groundwater runoff, interflow and surface
runoff, which show different behaviors respectively in a runoff process. It was disclosed,
after separating a flood hydrograph by the use of a new method proposed here, that
groundwater runoff appears late during a flood and scarcely affects on the main part of
a flood hydrograph, that interflow is characterized by the so-called simple capacitance delay
process, and that surface runoff by both of the same as that of interflow and the simple
delay process. The practical technique of flood forecasting was presented under consi-
dering these characteristics, from the viewpoint that such a forecasting must be based
upon the simple delay time and the deformation of waveforms.

It was found as a result that there is such a flood control reservoir as the flood
forecasting based upon the observed rainfalls is essentially impossible because of short
delay time. Finally, the utilization of a radar for rainfall observation was emphasized
in order to forecast a flood and to regulate the flood flow effectively, especially at these

Teservoirs.
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Fig. 1 The relation between area of drainge basin, A, and
capacity of reservoir for flood control, V, in Japan.
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Fig. 2 The relation between lag time, T;, and maximum height
of discharge, ¢y, during a flood.

— 3 —



22 FUKBE KBSEFTE® 108 B (.42, 3)

FTIAFHHEL L > THBLDOMH, Thbb, FTHRANBEELE RREELEL 1L EEF
BRI AT e > CHATHBEYRER L Tk (2iEL, Fig. 1 ©hWT FHREHARYRLEL DD
WTRGTH D), DWTHAKRIBE fno ok i, ¥ LT, BAE~NOHARBC—EDOHER
*RECLREX BT 5\ 52— ERFH %, BAHIC LU, WAERE—70L ZORMELEZD
FERFHTHVDOOI—ERBRAF LT, IOREKNTALE BTy, >F¥oHK i ChBIhi
KETELLEGESBRTAL51T50TH B,

Discharge

Water stored

Inflor Max. discharge af

2 N design flood

‘/
4
Allowable flow 7
/ In downstrean
M
T
!
L Time
Duration for obtaining for reguicting for reguiating
additinal capacity digcharge 1o discharge to
constant rate constart rate

Fig. 3 Typical method of flood control in a reservoir in Japan.
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— 4 —



BE - BN : BRI 2HRE U HAKTFROHR 23

5 LIoFANL, W3 2Tkl KEFNTrbh, KEFHTE, SBNFNFE GETFH rn
Fbh i, HEBV-F—3FILHRE L TRCRERTRELDLELBLOTHS,
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Fig. 4 Drainage characters of Yura river basin,
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Fig. 5 Separation of interflow and groundwater runoff.
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Fig. 6 (a) June 28—30, 1954.
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(c) Sep. 25—28, 1959.

Fig. 6 Separation of interflow and surface runoff.
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Fig. 7 Separated component of surface runoff.
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A, (3) BIV (4) RTEHIhHH BT kinematic wave L\Lbh Tk D, BhEILTHO EH
DEELX D, 2T, (3) HIU (4) REEECHETHRY, EANAERCE TR ELH
BRBEED X 5o T %, ¥BOEEENEL U HETHN TR,
Thebb, WEREBHARERHEEY ¢/, FEBEY &, CTOREEY M L LT,

ds1/dt=r1— @1y QI =A1S1 et (5)

QL FED) =Gr/(F) woerveerrrenteniet e b e 6)
ERELT, BB £ & M BED L 5T EFT/AIchiI Thb, Fig. 81X t1=2hr L LIt X
D g & s EOBBREANKCETH S,
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Fig. 8 The relation between ¢/ and s; for surface runoff.
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