(EKBEMR#E #30%, p. 225-232, 1980)

AR OB KETRRICDNT

FIBEEALIRER « £ [B532
(B 7k R B 725%)
WARIS44E 8 H20H 2B

On the Specific Flood-Discharge in South Kyushu

Reijird Kawanarapa and Katsushi CHo

(Laboratory of Irrigation and Drainage Engineering)

#

o HELAEEORNBERDRIITIE, T0H
HOBREKBRBLEE X8, Ini#ETLIOKR
HokEERBREAVDLC EMREINTVS. T4
H B Creager (1941) ot /klbikiBitifE 2 — P v B
MRICEBLEKRRNTH 5.

q: CA (0.87844-0.0468-1)

|

(1)

ZTT q: gk (m®/sec/km?), A: WIS
(km®), C: HIKIT X > TEZ ZEHT, TORXREbI
HoMMCHERL, BEOHEA LT TaKTrLD
ZEDTH LA, BHLOBERERNKRERLZTTH
B7HIT, Y- B XET D EMAE, KR
BHHTRBEINT, HICHBREBO/NIWEETH
FORDIPTEENIBIEE R LEENTE N,

LDEI R LD, BBROBROLI AEZFHT
HLARER (1) 2F8 LY. 34bb, 5%
BoO DADORKRELT

Horton X%l P/ Py=exp (—adF) 2)
DD L&t L <

Sherman %! ro=a/t? 3)
HoKEERER L LT

R« mRR 1=0,4%%r,0% @
LR,

LCTP, P SBXUIRBTFHARKHNR, o S
KEWRIBE, a,8,a,b, Co: EM, re: R FHHLH
REFRSREEIS, MBFHRBRNMRE r ity — 7 RGN f
FHWT re=fr=f(P/P)ro KO RKE 253D L LR(Q)
DtiTKh 4 TAVWDL L

225

fa

Te = Cov 4o amy ~o sy CXP (—adf) ®)
—%, GHRErHN L
Bokiika  g=r./36 (6)
LEDbELIHLOR (T £ 5.
g=K A7 exp (—d4¥)
.1 (fa\
T K=g={5;), r=0.22bu l
&e(cg) 4 @)
S— o S
o=al, UW=1T035

ZoX (7) %, X (1) LHBERHATI0BEROH
HTHD.

DAD @i & 30K Lot S shig

A HBHR OB KR L S L0 5 oD B
PO > T 2 A K UNKTE I 338 D 58 FH B O B
MR ZIE L DAD i 247k, Thde stk
MBHMELITOL 31T o7,

1. JIIAJIF D DA KU DD @

oRain Gauge

RSendai X
0 S5 10 15 20Km

Sendai river basin.

Fig. 1.



226 FIRMALIRER « £ B3

Fig. 1 12”3+ & 5 WA 1,409 km® 12wt U F
BINR257 i (7272 LIBFI404E LLATIE 9 ~120 F1) &3
H D BFIB0~51EDSENEF ORI R 2L L2, X
ZBRWELTRINSDD bRIKOEBEI N ID
DRI LT - e OERERIBETH L. ZBERIR
BAZTEIR AR I f=0.129, %18 C=0593 TH 5.

(1) DA fR#r

WHOEHHWEIZ, 1,3,6, 12hr O&REFNERE ¢ 45
{Z Thiessen #:lZ& - TR, TDHDKENNIZT
vy 7 EFRMLTW L HEILE - THEBTEYEE P—
AMBMEZNE, COMBONEME L THHERIT
63 B RCEE N R B Uiz, Table 1 1213, €4
FREIDOPIRE~»Z, EASMETCERT. Th
SOHME LENTHE EWTH S BIEB 12T
WZ Edibio7 (Fig. 2). 22 TIho6DF—4 %

99

T=1hr T=3hr
|
95 oxes A0 O o7 100
90 a0 0 =
Owda O @
PNT xea0 O
&5 =28
(°L) T & 18 00
60 S’ 02 o400
xa0 @ g:%o
o.,g?o 08 a-ﬂogo
30 orA0 O “OT
© 50 km®
o 40O ~
10 a 700 «
* 1000 ~
= 1200 ~
° 1400 ~
| R O B A O
10 20 50 10 20 50 100

(mm/hr)

Fig. 2. Probability plotting of mean rainfall
depth in every catchment area.

d ISR ARER Py ¢ P/Po 2842 L Table
2HZoNR (2) WKHHTIYD alf=y LB & y—
ADBEFRE® T v T 5L, FHHERMICE-> T %
DX SO B, REBEHRBERIZEN (Fig. 3). cid
SRIN-REIZE - T y—A HERETI DK (@) ©
@, 8 %3 LD Fig. 4 THb., ThEeirTdsy
PHESITERIT f=ca™” OBRITHBHMAIZK
> TH—REEER LT ZEW LRNARLT b BEEE R
K-> THEERRED &FY F=129% L % - 12
Table 3 [ZIAGL 1 (LD S OB EE TR~
(2) DD @&

T

T l .
100 |— rank, 3rd R
i o ;”qrﬁ
| . ® Py a aAb f
050 . x —% si 502
s ¥ T . )
) o
a (o]
) l ©
o | ©
020 | i | hr
) N
) o 6 ~
Q10 o 12 “
[ x 24
005356100 200 500 1000 2000
A (km?)
Fig. 3. Relationship between y and 4 (Sendai
river).
©72
I ©9
0.5
1014
r )
BO.L 03
L © 94
5 5. orank.
[ § o1
03 072l
[ 08
el12
02575~ "oos 0075 o1 0125
o :
Fig. 4. Values of a@ and 8 (Sendai river).
750 l 1055
a
700f 050
a b
650f/- 045
b
b by 040
6000 25 50 75 100

return period T

Fig. 5. Values of a and b, where unit of duration
of rainfall ¢ is min. (Sendai river).

Bk ER & LT (3) © Sherman B %8, &
BRSNS ¢ BOBTHEE r DMK > T #ERE
RERLI LD, COMEOEM a, b 4 Fig. 5 T,
BMEEF BX6BLUATH-T. TTT t OHAL
(& (min) TH 5.



JUM B R OBk i RiIC D> T 227
Table 1. Mean rainfall depth of each catchment area in duration of rainfall (Sendai river) (mm)
Dur;.fpon Rank Catchment area (km?)
rainfall 0 50 100 200 300 500 700 900 1100 1400
I hr 1 1160 858 820 762 730 672 618 560 512 46.0
2 1150 820 800 762 70.2 60.0 52,0 46.0 420 37.8
3 101.0 67.0 64.0 58.2 54.0 46.2 40.2 36.2 34.5 33.0
4 78.0 59.0 580 520 48.2 430 39.1 36.0 34.0 324
5 70.0  59.0 596 509 47.0 419 382 358 340 320
3 hr 1 219.5 2121 2079 198.0 188.1 170.4 153.9 136.8 1215 99.9
2 197.0 176.1 171.0 161.1 151.5 131.1 1125 96.0 858 849
3 166.3 144.9 137.1 122.7 1122 981 903 879 816 759
4 158.3 123.0 1188 110.7 103.5 92.1 846 795 77.1 72.0
5 131.4  120.0 1149 105.9 99.9 89.7 82.8 78.9 76.8 69.9
6 hr 1 323.8 259.8 253.2 243.6 232.2 2172 199.8 184.2 169.2 148.8
2 288.0 258.0 250.8 235.2 220.2 192.0 166.8 1458 132.0 124.8
3 285.5 226.8 216.0 198.0 181.8 156.6 142.2 1368 130.8 118.2
4 269.0 181.8 1758 167.4 160.2 150.0 139.8 126.0 1158 1074
5 2224 171.0 166.2 156.6 148.2 133.8 123.0 1158 112.2 103.8
12 hr 1 521.1 366.0 351.6 3264 302.4 279.6 261.6 2436 2280 207.6
2 463.0 324.0 318.0 308.4 298.8 264.0 234.0 2100 192.0 181.2
3 333.0 294.0 283.2 2664 252.0 230.4 2124 200.4 190.8 176.4
4 329.0 229.2 2256 217.2 208.8 1944 180.0 1656 153.6 141.6
5 300.0 2064 201.6 193.2 186.0 170.4 159.6 150.0 1452 1356
Table 2. P[P, values of high rank rainfall (Sendai river)
Dur:tpon Rank Catchment area (km?)
rainfall 50 100 20 300 500 700 900 1100 1400
1 hr 1 0.740  0.707 0.657 0.629 0.579 0.533  0.483  0.441 0.397
2 0.713  0.696 0661 0.610 0.522 0.452 0400 0.365 0.329
3 0.663 0.63¢ 0.576 0.535 0.457 0.398 0.358 0.342  0.327
4 0.756  0.744 0.667 0.618 0.551  0.501 0.462 0.436  0.415
5 0.843  0.802 0.727 0.671 0.599 0.546 0511 0486  0.457
3 hr 1 0966 0947 0.902 0857 0.776 0.701 0.623 0.554  0.455
2 0.894 0868 0.818 0.766 0.665 0.571 0.487 0.436  0.431
3 0.871 0.824 0.738 0.675 0590 0.543  0.529  0.491 0.456
4 0.777 0750  0.699 0.654 0582 0.534 0.502 0.487 0.455
5 0913 0.874 0.806 0.715 0655 0.610 0.600 0.584¢ 0.532
6 hr 1 0.802 0.782 0.752 0.717 0.671 0.617 0.569  0.523  0.460
2 0.896  0.871 0.817 0.765 0.667 0.579 0.506 0.458  0.433
3 0.794  0.757 0.694 0.637 0.549 0.498 0.479 0458 0414
4 0.676  0.654 0.622 0596 0.558 0.520 0468 0430 0.399
5 0.769  0.747 0.704¢ 0666 0.602 0.553 0.521 0.504 0.467
12 hr 1 0.702 0.675 0.626 0.580 0.537 0.502 0.467 0.438  0.398
2 0.700 0.687 0.662 0.645 0570 0.505 0.454 0.415 0.391
3 0.883 0.850 0.803 0.757 0.692 0.638 0.602 0.573 0.530
4 0.697 0.686 0.660 0.635 0.591 0.547 0503 0.467 0.430
5 0.688 0.672 0.644 0.620 0.568 0.532 0.500 0.484 0.452
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Table 3. Fitness at rank 1st (Sendai river) (%)
Du(f?tion Catchment area (km?)
rainfall 50 100 200 300 500 700 900 1100 1400 F
1 hr 45 18 0.1 2.3 3.7 2.8 0.9 4.5 8.7 3.5
3 20.0 24.0 27.3 28.3 28.2 26.1 21.9 16.7 5.5 21.3
6 3.6 7.9 12.8 14.4 16.8 16.2 14.3 11.6 6.4 12.2
12 10.1 6.5 4.9 5.7 3.8 3.0 4.0 5.4 7.9 5.3
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Table 4. Mean rainfall depth of each catchment area in duration of rainfall (Oyodo river) (mm)
Dur:ftlon Rank Catchment area (km?)

rainfall 0 50 100 150 200 250 300 350 400

I hr 1 122.0 108.9 97.4 87.3 78.0 69.2 62.2 56.5 52.3

2 84.7 78.9 73.0 67.1 61.2 54.5 48.0 40.8 39.0

3 82.2 70.5 63.7 57.5 52.2 47.5 43.6 40.7 38.5

4 81.8 69.5 59.5 53.5 49.3 46.0 43.1 40.2 33.2

5 78.5 68.6 58.5 52.1 46.7 42.0 38.0 344 30.8

3hr 1 207.1 190.8 178.1 168.6 160.4 153.3 147.1 141.9 137.7

2 205.5 1714  146.2 127.0 1135  105.7 97.9 90.4 85.7

3 184.2 157.0  138.2 122.1 113.3  102.8 96.2 90.1 81.9

4 140.3 1338 1274 1205 110.7 1027 93.2 84.5 79.9

5 140.3 1165 106.8 101.5 96.4 91.6 87.3 83.5 76.8

6 hr 1 376.2  341.5 309.0 279.0 2520 228.0 211.8 204.2 198.3

2 338.5 3034 271.5 2484  231.6 2209 205.0 182.5 162.0

3 319.5 276.0 237.8 207.8 188.0 175.2 164.7 155.5 147.9

4 2442 2084 1802 158.0 139.9 1237 114.5 108.3 102.3

5 225.7 190.8  162.2 141.8 131.0 122.3 109.0 98.8 92.8

12 hr 1 674.0 5825 508.0 451.0 4050 367.0 333.5 303.0 277.0

2 373.4  344.7 3182 2942 2749 260.8 250.8 243.7  238.0

3 3554  311.0 2728 2437 2228 2076 1935 180.0  167.2

4 3420 2921 2523 2219 2023 18855 177.3 168.0  159.9

5 276.2 2450 2215 203.3 191.1 181.5 172.6  165.0  158.1
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Table 5. PP, values of high rank rainfall (Oyodo river)
Duration Catch { area (km?
of Rank atchment area (km?)
rainfall 50 100 150 200 250 300 350 400
1 hr 1 0.893 0.798 0.716 0.639 0.567 0.510 0.463 0.429
2 0.932 0.862 0.792 0.723 0.643 0.567 0.482 0.460
3 0.858 0.775 0.790 0.635 0.578 0.530 0.495 0.468
4 0.850 0.727 0.654 0.603 0.562 0.527 0.491 0.406
5 0.874 0.745 0.664 0.595 0.535 0.484 0.438 0.392
3hr 1 0.921 (0.860 0.814 0.775 0.740 0.710 0.685 0.665
2 0.834 0.711 0.618 0.552 0.514 0.476 0.440 0.417
3 0.852 0.750 0.663 0.615 0.558 0.522 0.489 0.445
4 0.954 0.908 0.859 0.789 0.732 0.664 0.602 0.569
5 0.830 0.761 0.723 0.687 0.653 0.622 0.595 0.547
6 hr 1 0.908 0.821 0.742 0.670 0.606 0.563 0.543 0.527
2 0.896 0.802 0.734 0.684 0.653 0.606 0.539 0.479
3 0.896 0.802 0.734 0.684 0.653 0.606 0.539 0.479
4 0.853 0.738 0.647 0.573 0.507 0.469 0.443 0.419
5 0.845 0.719 0.628 0.580 0.542 0.483 0.438 0.411
12 hr 1 0.864 0.754 0.669 0.601 0.545 0.495 0.450 0.411
2 0.923 0.852 0.788 0.736 0.698 0.672 0.653 0.637
3 0.875 0.768 0.686 0.627 0.584 0.544 0.506 0.470
4 0.854 0.738 0.649 0.592 0.551 0.518 0.491 0.468
5 0.887 0.802 0.736 0.692 0.657 0.625 0.597 0.572
Table 6. Fitness at rank 1st (Oyodo river) (%)
Dur:;ion Catchment area (km?)
rainfall 50 100 150 200 250 300 350 400 F
1 hr 0.5 2.3 4.5 7.3 11.3 14.1 16.0 15.8 9.0
3 2.6 5.0 8.2 11.4 14.7 18.1 21.6 25.4 13.4
6 1.2 0.6 0.8 2.4 4.2 3.4 1.1 5.8 24
12 3.8 8.4 11.7 14.2 15.9 17.6 19.5 20.8 14.0
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Summary

In order to determine the specific flood-discharge in south Kyushu, the data of rainfall-depth per an hour in

case of heavy rain were assembled at the Sendai and Oyodo river basins where the data of rainfall were compara-

tively well available, and DAD analyses were carried out.

obtained.

and thereby the curve of specific flood-discharge was

As the result, Eq. (9) formed by averaging the ranks 1 ~3 at the Sendai river basin was ascertained to be most

adapted for the curve of specific flood-discharge in south Kyushu.



