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STUDY ON SYNTHETIC FLOOD HYDROGRAPH

By Yasuo IsmrHARA and Shigeki KOBATAKE

Synopsis

We have been studying the formation process of a hydrograph of storm runoff, using a set of
unit basins and the stream net which connects these unit basins. In the first part of this paper,
we describe the roles of the unit basins and the stream net in the runoff process and the propagation
of errors included in a calculated common hydrograph from unit basins. The result is that the
errors included in a common hydrograph from unit basins are attenuated through the stream net,
and the relative error of peak discharge at the basin outlet becomes 60-90%, of that of the common
hydrograph. In the second part, we describe synthetic flood hydrograph from a unit basin. The
Tank model is used for the convenience of calculation, in which the first tank seems to simulate
the occurrence stratumn of surface flow, the second tank of prompt interflow and the third tank of
delayed interflow. From the examination of 5 river basins, we obtained that the value of corre-
sponding parameter for each basin, except L,, L;, Ly, F;, shown in Fig. 6, becomes same.
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Fig. 1. (a), (b) The computational example of the resultant hydrograph @,(t) from the whole basin
by the use of the hydrograph ¢(t) from the specified unit basin and the use of the
modified time-area-concentration diagram A(t). Qo () is observational hydrograph.
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Fig. 3. (a), (b) The comparison between @,(¢) in Fig. 1 and @,,(t) which is expressed by gamma
distribution having the parameters of equa. (4) and equa. (5).
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Fig. 4. Computational results of equa. (11) and equa.  Fig. 5. The ratio of 74 to y, which are shown
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Fig. 7. The map of the basin of Kohira which is one Fig. 8. The modified time-area-concentration
of the watergauge stations of River Chikugo. diagram at Kohira.

The basin is divided into 37 unit basins
shown by broken lines.

i, L E N EOTHRBBHEARBG A1 4 Fud 7 70— 7 OFEHIEED ORD, 3.78m/sec &
WS E Az, TR Fig. 7 WA TRT150 OB SO MM ABH T TEZ oo WADBALIE mm/
hr TH 5. MMM Y 1 BEIZL -7 Fig. 9 RRTHMBEDO 2 v 7 £F AT, HAKRELSOHEH 4
Fus 77 e HEROETHEL, BT Fig.8 D AW YAVTNEHEDN, Fus' s 7 %RKD, O
N4 FRY 7 CHERBRIOEZNRR L —BITNA T, NEMEOHBANL Far 5728 L, KL,

T 'E

R g
]
s @ L e®

——-j l~ CID
C;) 0.08

1

Fig. 9. The Tank model for Kohira basin.
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Fig. 18. (a), (b), (c) Comparison between observed and calculated hydrographs.
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Fig. 19. The map of the basin of Mino which is one  Fig. 20. The modified time-area-concentration
of the watergauge stations of River Nagara. diagram at Mino.
The basin is divided into 62 unit basins
shown by broken lines.
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Fig. 22. (a), (b) Comparison between observed and calculated hydrographs.
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Fig. 23. The map of the basin of Kiyohorobashi
which is one of watergauge stations of
River Yuubari. The basin is divided into

40 unit basins shown by broken lines.
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Fig. 25. The Tank model for Kiyohorobashi basin.
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Fig. 26. Comparison between observed and calculated hydrographs.
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%7z, "ERREEN, TL Z2WwTid, Table 1 o3 HEAENAIOWKE ZEL 258 TL 3/
BEME % HBEANED DBA LY, 6REBELDFERITOCTRHFEMASLSLERHDEITHL, »wFh
ZLTd, BB, RownwTid, ok, BAKRACET 28R FRORE KRB EEMN
BICEAT I DDO—BREELONLOT, TOWRNLHAIESTH 2,
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Table 1. The values of parameters used in the calculations,

1 Drainage ‘ Number l Averagg L L I i LA‘ P 7
Name © area of T:gns ! z 3 | Lo “ \,_'V‘
(km?) basins (km?) (mm) ! (mm) (mm) (mm) (hr=1)
R. Chikugo | §
Kohira ‘ 533 37 144 40 | 75 15 15 012
R. Basen i “
Minamihatajiki - 664 40 16.6 30 | 60 15 15 0.12
R. Kizu i ' !
Tsukigase 1 615 35 17.6 15 60 15 15 | 012
I}
R. Nagara \ l
Mino 1076 62 174 30 75 5 15 0.12
R. Yuubari 685 | i
Kiyohorobashi | (1115) | 40 17.1 15 40 15 1 15 } 0.12
N Ip | 0 ‘
Name | F 1 B R [R R R g ©
ey ) | e | e e | e ()| (mised)
R. Chikugo \ \ |
Kohira {008 0.01 0.10 0.15 0.05 0.01 0 3.78
R. Basen 4.18
Minamihatajiki 0.08 0.01 0.10 0.15 0.05 0.01 1 (2.75)
R. Kizu :
Tsukigase 0.05 0.01 0.10 0.15 0.05 0.01 1 . 4.00
R. Nagara ! ‘
Mino , 004 © o001  0l0 0.15 0.05 0.01 1 L4.17
R. Yuubari ; | i . 4.0%
Kiyohorobashi Y 008 | 0.01 | 0.10 0.15 0.05 0.01 2 . 2.5%

* assumption

4+ ¢ ¥ U

bhbNPCNETIRIT- TE 7, BURRERARN LTI 2 T LADOEZHD, WMHAAE
ELTCOEME, HEVIIRAMLITELTERET-> TR, BONBRYEHTNEIROLS TH 2,

D WHAREHEST IHERRLCENT, BHAKBR» 60N Fus 7 7 CHENHER, v-I7 K
B L C10~40% BHT 5,

2) HAMBMORHIEIKS ¥ 7 2T B 88, FLORBREE T, NHAREARNZIO L B
HD# 7 DBBILORES LRV, O 52 -2 -DHBRALIDEANTIZI T L b ol

3) FEIBIIEREELLTR, BKERRET IR, B—REME LT 4.0m/sec TAVEC
EWTEZEITH D,

UEDBRREROWTR, 4% I SIKEHEMATHRALITIN, ECRBRICK > TREZBMHEESZD
D77 2 =2 —ZDNTH, HRROHE L OBFELRD, HKHFRORAMLZH > THREEDI,

B, B EREL THRWIUNTBRR, hELFERRE, ERLGFEERE, PRBARRE,
FHHRROMEBEDH 4 TREOHEERT o
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