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Rainfall and Runoff of the Domen River in Yakushima Island
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Yakushima Island, located in the southern sea of Kyushu, Japan, is characterized by much rain. The experimental
basin was established in the Domen River in order to clarify the hydrologic phenomena of Yakushima Island. The experi-
mental basin is 4.52 km? in area and consists mainly of granitic rocks.

In this paper, some rainfall and runoff characteristics in the Domen River basin have been analyzed using the hydro-
logic data gathered in the eight years between 1991 and 1998. The results are summarized as follows:

(1) Most of the rivers in Yakushima island are less than 20 km in length and the gradient of river channel is steep. The
Domen River is the steepest in Yakushima Island.

(2) Monthly rainfall of over 1000 mm has occurred every year in the Domen River basin. The maximum hourly rainfall ob-
served during the period from 1991 to 1998 was 98.0 mm, the maximum daily rainfall was 1178.0 mm, and the manxi-
mum monthly rainfall was 2198.5 mm. Rainfall at 430 m above sea level in the Domen River basin is about 1.4 times
greater than that at 25 m.

(3) The relationships between rainfall and runoff in the floods have been analyzed. The duration of the direct runoff is
short because of the steepness of the river channel. The ratios of direct runoff are between 4 % and 62 % in the value-
range and 23 % in the mean value.

(4) Some factors of flow-regime of the Domen River basin have been compared with those of other mountainous basins
consisting of granitic rocks in Japan. It can be said with confidence that uniformity of streamflow is low in the Domen
River basin because of the large difference between the plentiful water discharge and scanty water discharge.

Key words: Yakushima Island, Domen River, Rainfall, Runoff
¥-7—F:BAS, L@, BEW, Kt

T U ®IC
BOHRRERIZIZ1000m % B 2 5 FEANE R ), 2% H
Bx e TEBABW,
mm%* R A5 EMMIBTHE, TNLILHRBRETCTO
AXBRRIIMOMIBE IR L B2 > TFHEINS,
BABOHRREICEHL TIE, BETICLIBABELE
BARBEREHHMOBEHAL (RET, 1984) 2L L
LT, /&, #g, #E, T8 WY, #PihsEss
BB CTHENEI TR TS, BABDOKIL -7
fge e LTid, BABOKIIRERICEE L -E (BES

B, 1967) »H b, ZORETIIADBERZHOER 2B
CLEEHMELC2ERVENE - T@IKEIBEl ST
Wb, & DHHIBOKIIFEEBHS 227 2 I EHB oK
NRET— Y R LBELETH, EEOLIE, FAMMBIBD AL
FHoOEHT BN E L-REBiBr SHICEEL, KXK
SEBH ARG L T B (HIEE - T, 1990), 19914E(C
BgG L 7-BASELHEREIC BT 2BWNE - Ak E0E
HWLEFDVEDTH D,

BABICBIT K%L, BOKIFEAIBH IS
TR, BIIBTALUKEREDO AN XL, %



14 HWEEE & T

PLER - A AT

HWIRIZBUT 2 M & I REORRR SO L ED 5
VRATERNDY, T, BABDERR & £2 5 1
TEELEREZRMNTLEEZ B,

BABTIEEMIZHEI LT - PRmICL 5 LHHKE
HLITLIESREL TWE, Rt KRE2HFIE LTI, 1979
FI9ROERIOTIZE) EBAR KEIZBY 28I LA
MKEEFHD (T - B, 1982; 1983), LHE/IIFET
IEZDHENSIBEHRDIITE I A2 D BARIF I K
IS & o THEEOR Z 2 RESEE L TWh, 19654121
FEHHTH TRMEESBEAL TV A,

S5, BABIX19934F IR EARERIBIZEH I N
722 EIEY, FOBANEVEZEIERL (REREKR,
1998 ; I, 1998), HFIULEOR AR ZHIZEKT 2 #H
HRE, BEVEM (REAREHB, 1998) %2 &/ fE b 54
LTwh,

Fid, BABLWIIETHE 5 721991 ~ 19984E M 7K
TREBUHERICEDE, TEGFIROMBERN - s
DVWTHREI L DTH D,

BASOHLR L AR DAE

BABIE, JUNA R R A% I O B 5 #960km 2 {7 &
L, Bib#24km, H#28km, MHFE#500km’ D13 ITHTF
¥ L7-BTH»A (Fig. 1), BORREIL, UNEESEOE
ZHE (1935m) 23 L®, KHE (1886m), FAER
(1860m) 7 & D1000m % B2 Aleh E e ), Ak (]
ERE L ->Tn5,

BZH

& B

JKH / a1l
KEN o
. AEZBES
T A A L BE
Uil e O mE
INBFI oy 8 .
x| ey ¥
P LY A
“.500m
0 5 10km )=dis]

Fig. 1 Topography of Yakushima Island and location of study
area.
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Fig. 3 Topography of the Domen River basin.
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Fig. 4 Drainage system map of the Domen River basin.
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Fig. 5 Examples of longitudinal profiles of the rivers in Yakushima Island.
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Fig. 6 Slope classification map of the Domen River basin.
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Fig. 7 Forest conditions of the Domen River basin.
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Photo. 1 Hydrologic observations in the Domen River basin.
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Table 1 Comparison of the rainfalls between the point of 25m and 430m above the sea level in the Domen River basin.
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Table 2 Hydrologic characteristics of the Domen River basin.

*2

HENDFEF

£ D, Dys  Dgs  Dygs Dyps Dgs Dy

D 95-355 D 95/355 Q

P % c Rue Reco Rur Rer

1991 4018 150 6.3 3.8 2.5 0.2 9.3 6.1

1992 2286 19.1 7.9 4.9 3.9 2.3 9.7 5.6
1993 3213 256 124 7.1 5.1 23 13.1 10.1
1994 3045 148 9.1 6.7 5.8 4.4 10.9 4.7

1995 95.1 171 1.6 48 29 23 8.3 5.3
1996 4698 18.0 9.6 6.2 3.5 24 12.7 7.2

1997 619.1 1565 9.5 6.1 4.4 - 10.2 -

1998 924 18.6 12.2 49 2.0 0.8 8.2 11.4

334 3396 5968 1784 407 52.5 12.0 29.9 6.8
3.4 3557 5127 1446 924 40.6 26.0 282 18.0
5.4 4773 5937 1786 1524 374 31.9 30.1 25.7
2.1 3973 5325 1294 1431 326 36.0 243 269
3.3 3030 4116 1141 916 37.6 302 277 222
4.0 4663 5825 2132 960 45.7 20.6 36.6 16.5

- 3736 6939 1586 924 42.5 247 229 133
161 3006 5663 1169 631 38.9 21.0  20.6 1.1
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Fig. 17 Relationship between annual rainfall and annual runoff.
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Table 3 Topographic and geologic characteristics of study basins.
K3 BREOBE - B

£ L% mng  HEER  MRRACCOBMRECH BT (EARE%%)
km 0~20/  20~40fF  40FELIE

TEEF L RN 440 99 1 0 TERE B H (95%)
BERA L FARN 254.0 6 90 4 TEREHE(53%), BbE-EA (23%)
[R#Y L =+ 76.6 0 98 2 TERIA %R (92%)
wmnE L xEN 60.0 1 97 2 TR 5 4E (98%)
ByBAL HEN 80.0 6 90 4 TEMERE (72%), FrBRE (24%)
TENF L TN 3075 83 17 0 TERE A (50%), FRiE (30%)
RS L BEN 160.0 99 1 0 TEMREE (50%), FRBE (22%)
t N SEN 2320 96 4 0 TERR B A (50%), FRMUE (12%)
INBINE L N 135.0 77 23 0 TR 5 %8 (80%)
BRNFTL BRI 10.0 98 2 0 TEMEHH(67%), FrAkE (33%)
BWAF L =] 320 42 52 6 TEME % (55%), B - E4E (36%)
ENF L p-zaalll 38.1 37 63 0 TR A %E (100%)
RS L ) 275 55 45 0 TERS 5% (96%)
MNFAL L B#EN 452 3 71 26 TERI B (56%), BLE-H A (38%)

@i 45 7 81 12 e & %8 (99%)

Table 4 Hydrologic characteristics of the basins consisted of granitic rocks.

£4  BTRBORRETF

AL-mn D, D3s Dy Dis Dzps Dsss Dy Dosass Dosgss Q@ P v C Ruyo Rewo Rur Ror

ERY L 245 19 08 0.4 0.3 0.1 1.0 07 6.6 352 1566 171 74 456 236 103 49
BEARF L 93.0 69 40 24 1.3 0.9 36 3.1 47 1331 1476 453 529 335 402 302 36.1
1% N 49.8 60 38 2.6 1.8 1.3 35 2.4 29 1284 1372 338 597 259 468 243 436
BINF L 432 87 36 08 0.1 00 32 36 964 1159 1918 653 147 57.1 118 339 13
BrB¥L 928 46 20 0.7 0.2 0.1 24 1.9 346 880 1682 496 119 553 148 276 69
TENF L 421 6.1 36 23 1.6 1.0 33 26 38 1223 1714 361 450 29.7 367 21.1 262
WA L 336 38 20 1.3 09 05 21 15 89 749 1271 260 292 342 400 196 227
it LN 48.4 32 14 0.8 0.5 0.2 1.7 1.3 6.7 621 1473 282 166 442 286 180 110
ININAL 459 36 14 08 06 04 19 10 35 712 1838 330 163 452 245 174 90
EHNF L 361 50 23 1.1 0.7 04 23 20 7.4 834 1714 347 274 410 342 190 153
RRY L 88.8 30 15 0.8 0.5 0.2 1.8 1.3 100 672 1085 316 170 452 279 276 158
FENF L 69.7 62 41 2.7 19 14 40 27 31 1444 1858 421 626 27.3 459 211 347
AT L 685 107 64 40 27 18 58 45 35 2132 2670 632 894 292 424 231 335
MFFLL 1613 175 78 41 2.7 16 87 62 50 3165 3263 1374 936 43.6 295 422 286

T@E 2654 17.1 88 5.2 34 2.1 9.9 67 102 3604 5337 1494 878 41.3 243 279 169
Dy, D35, Dgs, Di1gs5, Dyys, Dgss : FRBBERICEITH1, 35, 95, 185, 275, 355% B ) A Fith B(mm/day)
DM ﬁ‘q‘zﬁ]o) E;ﬁﬂ:‘.i‘(mm/day) 055_355, Dg5/355 §7k§&;g7kio)§v =4

Q EFHEmm) P EBKEMmm) U FERSTHHEEm) C  BEHKEEmm)
Ry FHEREE EHHE®) R HIMRHE/ERHE(%)
Ry ESAEFHE. ERBKE(%) R REHHE/ERKE(%)
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Fig. 18 Comparison of the flow-regimes of the basins consisted

of granitic rocks.
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