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Fig.1. Location and Topography of the experimental basin.
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Table2 . Area (ha) and area ratio (%) for each micro-topography
and deposit division

Basin Ridgy Gentle Stream Colluvial Creeping Steep
area gentle slope bed deposit slpoe creeping
slope deposit slope
ha
43 . 42 2.82 15. 46 1.52 3.08 15.94 4.60
%
100 .0 6.5 35.6 3.5 7.1 36.7 10.6
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Table3(A). Hydrologic data used in analyses (in 1984)
Rainfall Direct runoff
Na Date Total Duration Maximum  Maximum Runoff Duration Runoff Initial Peak
Rainfall hourly rainfall per ratio specific specific
rainfall sixty minutes discharge discharge
mm (hr) mm/hr  (mm60min) mm (hr) (%) (nd s/ ki) (nf/s/ ki)

1 4.19* 90.0 9 39.5 39.5 3.663 12 4.1 .02900 .83369
2 5.13 136.5 13 38.5 50.5 5.406 23 4.0 .02549 .44582
3 5.16* 32.0 9 11.5 13.0 .216 9 7 .06971 .09716
4 6. 8% 45.0 4 22.5 33.0 .539 5 1.2 .03087 . 11857
5 6.10* 52.0 6 39.0 45.0 1.789 5 3.4 .03903 .49442
6 6.18 * 13.0 4 0 10.0 .160 4 1.2 .11715 14577
7 6.20%* 3.0 1 .0 3.0 .023 2 .8 .09716 .10227
8 6.26 * 10.5 3 5.5 5.5 .067 5 .6 .06080 .06971
9 6.27 54.5 9 27.5 27.5 .643 8 1.2 .06080 .19116
10 6.28* 30.0 4 28.5 28.5 .462 4 1.5 .07716 .20862
11 6.29 * 14.0 3 11.0 11.0 .119 2 .9 .09970 .13943
12 6.30%* 36.5 2 32.0 35.0 3.846 3 10.5 .10621 1.15771
13 7.11% 30.0 4 11.5 22.5 .253 6 .8 .06566 .09343
14 7.11% 7.5 1 7.5 5 .057 3 .8 .06666 .07937
15 7.13* 7.0 2 5.5 .0 .021 3 .3 .05892 .06566
16 7.23%* 8.5 3 4.0 4.0 .037 4 4 .04050 .04836
17 7.30* 24.0 3 23.0 23.0 .381 4 1.6 .03759 .11999
18 8. 9% 19.5 1 19.5 19.5 .447 5 2.3 .03150 . 14258
19 8.11* 9.0 2 5.5 9.0 .036 3 4 .03087 .03759
20 8.13* 14.0 1 14.0 14.0 . 166 3 1.2 .02962 .06869
21 8.14% 0 2 6.0 6.5 .026 3 .4 .02962 .03549
22 8.15* 0 2 4.5 4.5 .019 3 .2 .02962 .03480
23 8.18*% .5 2 5.0 5.0 .033 3 4 .02962 .03759
24 8.19% 12.5 4 6.5 9.5 .036 4 .3 .02962 .03759
25 9.13%* 22.0 6 9.0 9.0 .069 5 .3 .07498 .08740
26 9.15%* 11.0 2 10.5 10.5 .129 2 1.2 .07498 .11297
27 9.15%* 10.5 4 5.0 5.5 .024 3 .2 .07607 .08623
28 9.18% 55.5 7 39.5 44.5 2.999 6 5.4 .07391 .83827
29 9.21%* 0 2 .5 4.5 .035 2 7 .08740 .09842
30 10. 1* .0 2 3.0 0 .016 2 .3 .06272 .06869
31 10.10* 12.0 4 .5 .5 .025 4 .2 .04919 .05526
32 11.11%* 13.5 4 12.0 12.0 .044 3 .3 .02780 .03759
33 11.15%* 10.0 4 8.0 8.0 .051 3 .5 .02962 .04050
34 11.15*  23.0 2 21.0 22.5 .526 4 2.3 .02900 .15063
35 12.10 28.0 10 10.0 10.5 .081 10 .3 .02172 .02962

* Single peaked hydrograph.
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Table3(B). Hydrologic data used in analyses (in 1985)

Rainfall Direct runoff

No Date Total Duration Maximum Maximum Runoff Duration Runoff Initial_ Peak

Rainfall hourly rainfall per ratio specific specific

rainfall sixty minutes discharge discharge
Gnm) (hr) Gnmhr) (mm 60min) (mm) (hr) (%) (nt /s ki) (mf s ki)

36 1.3* 27.0 9 7.5 8.5 .12 10 4 .01740 .02840
37 1.27* 8.0 3 5.5 7.5 .012 3 .1 .01443 .01652
38 2.9 78.0 22 14.5 17.5 1.397 23 1.8 .01524 L 12726
39 2.16 26.0 11 6.5 7.0 .124 12 .5 .02071 .03413
40 2.19* 40.5 9 14.0 15.0 .749 10 1.7 .02383 16727
41 3. 2% 7.5 5 4.0 4.0 .036 .5 .02962 .03480
42 3. 8% 17.0 4 7.0 8.5 .301 3 1.8 .03280 .10621
43  3.11% 27.5 11 4.5 4.5 .162 10 .6 .03830 .05174
4  3.17* 19.5 6 7.0 9.0 .125 .6 .04591 .06175
45  4.22% 6.0 3 4.5 4.5 .028 .5 .04050 .04836
46 4.26* .0 3 5.5 6.5 .034 .5 .03618 .04354
47 5.7 23.5 10 6.0 7.0 .128 11 .5 .02840 .04125
48 5.14 73.0 8 27.0 27.0 2.790 13 3.8 .02605 .33858
49 5.20% 59.0 11 21.5 22.5 1.219 11 2.1 .03150 .25074
50 5.24 77.5 12 12.0 12.5 .548 12 7 .03830 .10098
51 6. 1% 23.0 9.0 11.5 .232 4 1.0 .06272 .09842
52 6. 7* 16.0 3.5 4.0 .063 5 4 .06666 07179
53 6. 7* 11.5 4 0 5.0 .082 5 7 .06566 .07498
54  6.19 77.5 14 11.0 13.0 .686 14 .9 .05348 .12578
55 6.21% 14.5 6 6.0 6.0 .095 6 .7 .07937 .09466
56 6.26% 23.0 5 13.5 17.0 .146 5 .6 .07826 .11160
57 6.25% 18.0 4 11.5 11.5 .475 3 2.6 .08390 .20466
58 6.26% 12.0 3 6.0 9.0 .093 3 .8 .08623 .10358
59  6.27* 20.0 2 19.5 19.5 .526 2 2.6 .09099 24412
60 6.27% 66.5 4 34.0 50.0 8.212 14 12.3 .09970 1.29595
61 7. 1% 34.0 10 12.5 14.0 .408 10 1.2 .12874 . 19880
62 7.9% 21.0 4 11.0 11.5 1.457 4 6.9 .17640 .58591
63 7. 9% 8.0 2 5.0 7.5 .073 3 .9 .17640 .19116
64 T.11% 18.0 4 9.0 10.5 .110 3 .6 .14900 .16754
65 T7.11% 9.5 3 7.0 7.5 .074 2 .8 .15063 .17461
66 7.20%* 12.5 3 9.0 11.5 .140 2 1.1 .10227 . 14577

* Single peaked hydrograph.
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Fig.10. Relationship between direct runoff and direct runoff duration.
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Table4(A). Recession constants (in 1984)

PS SG GB BC
No Date Cg Ts c; T cgt Tge cgl Tge
(1/ hr) (hr) (1/hr) (hr) (1 hr) (hr) (1/hr) (hr)
1 4.19* .802 3 .039 4 .007 24 .001 131
2  5.13 .101 6 .033 9 .009 23
3 5.16* .087 2 .028 ) .001 67
4 6. 8* .339 3 - _ .015 5 .001 26
5 6.10 * 571 3 - - .011 15 .001 55
6 6.18 * 124 1 .035 2 .004 55
7 6.20 * - - .077 1 .004 69
8 6.26* - - .068 9 .001 12
9 6.27 .268 3 - - .021 2
10 6.28* 725 1 .052 1 - -
11 6.29 * .210 1 - — _ —
12 6.30 * 1.104 2 — - .003 254
13 7.11 % .220 1 .043 3 _ -~
14 7.11% .145 1 .045 1 002 48
15 7.13 % - - .077 1 o 230
16 7.23* - - .070 2 001 94
17 7.30 * .351 3 — - 001 240
18 8. 9% .05 2 .030 2 002 39
19 8.11* - - .068 2 . 52
20 8.13 * .370 2 040 1 -002 5
21  8.14 * - = .060 2 -005 2 .001 20
22 8.15* - — .099 1 .020 2
23  8.18 * .156 1 - — .003 20
24 8.19* .116 1 - — - -
25 9.13 * - - .025 3 .005 14
26  9.15* .353 1 - - - -
27 9.15* — - .054 1 .021 2 .001 65
28 9.18*  1.058 2 .039 2 ,002 40
29  9.21 * - —~ .092 1 .002 239
30 10. 1 * - - .045 1 .001 117
31 10.10 * - - .049 1 011 6 .001 200
32 11.11 * .176 1 .083 1 .001 68
33 11.15 * .156 2 - - _ -
34 11.15 * .501 3 - - o1 9 .001 189
35 12.10 - - .055 2 009 9 .001 71

1) e¢sand Ts are recession constant and time elapsed from point P to point S
as shown in Fig.7. The other symbols are defined by the same rule.
2) * Single weaked hydrograph.

DBKERTHY, cgiBLU cgld ERMERTRUBOBKERTH S, Ts, T;, Tgr1 &
U Tg: 32T OO ERREZ7R 7,

(b) HBRKERITOWT

ZEHRHPEE L TOAPSHEIEBKDE &N K E L, BKERK ¢ (30.087~1.196 (1 /hr)
OFEFICH D, F150.393 (1 hr) TH D, PSHIOMERMEIZ 1 ~5RETH O, FH1.THF
THbd, T/, PRKHSEB L TV AESCGRIDOBIKER ¢; 130.025~0.099 (1  hr) I£KH D,
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Table 4(B). Recession constants (in 1985)
PS SG GB BC

ho= = Date Cg Ts c; T; cg1 Tg: cgt Tg2

(1/hr)  (hr) (1/hr) (hr) (1/ hr) (hr) (1/hr) (hr)
36 1. 3% .158 2 .032 3 .001 279
37 1.27* - - .068 2 .001 185
38 2. 9 .236 5 .041 6 .011 29 .001 117
39 2.16 .140 3 - - .001 53
40 2.19 * 1.196 1 .046 7 .004 36 .001 113
41 3. 2% - - .070 2 .001 50
42 3. 8% .501 2 - — .001 51
43 3.11 * .119 1 .071 1 .001 47
44 3.17* 177 1 .042 2 .001 37
45 4.22 * .123 1 - — .020 3 .001 99
46 4.26 * .109 1 .057 1 .001 244
47 5. 17 .229 1 .081 1 .001 52
48 5.14 .637 3 .036 3 .005 29 .001 95
49 5.20 * .351 5 — - .001 89
50 5.24 - - .081 2 .018 3
51 6. 1* .345 1 — - .001 22
52 6. 7 * — - .045 1 .001 1
53 6. 7% - - .059 2 .001 95
54 6.19 — - .095 3 .006 29
55 6.21 * - - .067 2 .001 93
56 6.25 * .143 2 — - - —
57 6.25 * .419 2 — — .004 9
58 6.26 * - - .078 2 - —
59 6.27 * .845 1 - - .017 3
60 6.27 * .715 2 .035 10 .010 10 .005 44
61 7. 1% .310 1 .039 2 .001 2
62 7. 9% 1.130 1 — - .022 3
63 7. 9%* - - .040 2 .004 44
64 7.11* - - .085 1 .022 1
65 7.11 * .105 1 - - .002 176
66 7.20 * . 267 1 — - .021 4 .001 161

E150.056 (1 hr) TH 3, SGRIOFEERIZ 1 ~106ThH v, FEHE2.1BEITH 5, RBK
D cg BKY ¢; OFHEE, BLRRFKERD cs 3K ¢; OFHME 0.127 (1 /hr) BLU
0.041 (1 /ho)Piclh~xTARE WV, $1, KRBRIIEDOPSHE B & O'SGRI D Fr B B 5] o 15 18 13 EF
L EREBR IR D FM#E5.9 (hr) BET11.4 (hp) Vit XT/PMEWV, 2D T &3, RABRKE DORK
DENEVEILRBRFR L D K& <, BEMICHEESKTLTHWECEARLTED, chid, BRILR

1) ¢g and Tg are recession constant and time elapsed from point P to point S

as shown in Fig.7. The other symbols are defined by the same rule.
2) * Single weaked hydrograph.

BRSO PIRFRIB T H Dt L, AABRFBBEHARAIRTH 5  LIicBRL TV %,

T KB A TN TW 5 GBRIDH FKEBIKER cgiid, 0.001~0.022 (1 hr) O&EEHICH
n, F30.007 (1 /hr) Thb, T DOEEMEIZENLREBRFRD FEHEE0.016 (1 hr)Yickk~T
INEWV, TDT &R, KRRFROH T /KFEEBEILRBRFREL DWW - DITONTVWE T EERL

T3,
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Fig.11. Runoff model.
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Summary

Some hydrological observations have been carried out in the forested basin cover-
ed with volcaniclastic materials and situated in the Takakuma Experimental Forest of
Kagoshima University. The purposes of these observations areas in the following : (1) a
quantitative understanding of the runoff characteristics in the forested basins in vol-

canic areas ; (2) obtaining of some hydrologic data contributable to the investigation of

the forest-effects on the soil- and water-conservation and on flood-control in volcanic
areas. This is a paper dealing with the environmental conditions and the runoff character-
istics of the experimental basin. The runoff characteristics were brought into clarifi-
catin owing to the results obtained by the analyses of the hydrologic data observed in 1984
and 1985. The considerations made above are summarized as follows:

1) The experimental basin in a fan-shaped radial basin, measuring 43.42ha in area,
being distributed in heights from 520m to 680m above the sea level.

2) The geology is constituted of sedimentary rock of Mesozoic belonging to Shima-
nto-group, covered with the volcaniclastic materials erupted out of Aira, Ata, Kirishi-
ma and Sakurajima volcanoes.

3) Owing to a erodible property contained in the volcanic deposits in the experi-
mental basin, a great amount of sediment i1s to be yielded from the basin. The sediment-
yield is counted to be about 150 ™ per annum (abut 345m’kif per annum).

4) The experimental basin is nealy wholly covered with forests composed of needle-
leaved forests and broad-leaved forests in the approximate proportion 4 : 6.

5) To make a quantitative understanding of the runoff characteristics observable
in the experimental basin, some analyses were carried out on the rainfall and runoff re-
lationships. The duration of the direct runoff in the experimental basin is within the
range 2 -23 hours, which is shorter than that in the basin not covered with any volcani-
clastic materials. Therefore, the direct runoff amount 1s comparatively little, the
direct runoff ratio being within the range of 0.1—12 per cent.

6) The groundwater recession constants are within the value-range from 0.001 (1
hr) to 0.022 (1 /hr), being 0.007 (1 _~hr) in the mean value. The experimental besin
covered deeply with the volcaniclastic materials makes the subsurface water reach the
stream channels through the long paths. Therefore, in the experimental basin it is possi-
ble to observe a constant and plentiful discharge of the base flow even during a long
drought. This discharge of the base flow during a long drought is fixed to be 0.04

(m* s/kif) in summer season, and 0.02 (m® s ki) in winter season.



