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On the Seepage in the Torrent Course

Daizo KiIMURA

(Laboratory of Sabo Engineering)
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Fig. 1. Map of locations of discharge observation in Kagoshima University forest
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TFig. 2. Map of locations of discharge observation in Kirishima national forest

Tab. 1 Discharge in the torrent course at Kagoshima University forest

Sections of

Discharges at the upper

Discharge at the lower

Increases & decreases of

observation stream m®/day stream m3/day | the discharge m3/day
o Date of observation Dec. 25, 1954
A i 43,350 41,950 — 1,400
B : 41,950 41,300 — 650
C 41,300 43,700 ; + 2,400
D 7,850 6,300 \ — 1,550
E 50,000 53,800 ! + 3,800
o 53,800 50,990 — 2,810
G i 50,990 58,000 + 7,010
Da{é of obsérvétion 7 IVVVIar'c’h-G, “ 1955 -
A 37,000 40,100 + 3,100
B 40,100 30,950 — 9,150
C 30,950 39,150 + 8,200
D 7,360 6,135 — 1,225
Ic 45,250 46,850 + 1,600
F 46,850 46,000 ; — 850
G 46,000 51,500 1 -+ 5,500
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Sections of

Discharges at the upper

Discharge at the lower

Increases & decreases of

|

observation stream m3/day stream m3/day the discharge m3/day

Date of observation April 9, 1955

A | 34,200 | 38,550 + 4,350
B ‘ 38,550 ! 35,250 — 3,300
C f 35,250 34,350 — 900
D i 11,280 | 10.040 — 1,240
E } 44,400 | 50,700 + 6,300
F i 50,700 ’ 46,000 — 4,700
G ’ 46,000 f 52,100 + 6,100
Date of observation May 14, 1955

A 33,950 | 33,400 | — 550
B | 33,400 ] 29,950 | — 3,450
C | 29,950 [ 35,480 | + 5,530
D ‘ 25,500 f 27,600 : + 2,100
E 63,000 59,600 ‘ — 3,400
F 59.600 ) 63,550 | 4 3950
G 63,550 69,900 + 6,350
Date of observation June 13, 1955

A 31,000 ! 36,000 + 5,000
B 36,000 29,800 — 6,200
C 29,800 31,400 + 1,600
D | 47,600 47,150 — 450
E 78,500 73,500 — 5,000
F 73,500 73,550 + 50
G 73,550 89,800 + 16,250
Date of observation June 25, 1955

A 34,450 | 40,770 ‘ + 6,320
B J 40,770 ; 31,280 | — 9,490
C ! 31,280 [ 35,250 r + 3,970
D ' 60,600 1 50,500 —10,100
E | 35,750 | 85,000 / + 49250
F | 85,000 % 86,000 ; + 1,000
G 86,000 90,750 i + 4,750
Date of observation Oct. 26, 1955

A ' 39,550 42,850 | + 3,300
B 42,850 42,350 ; — 500
C | 42,350 46,650 i + 4,300
D ' 11,100 15,250 ‘ + 4,150
E 61,900 37,700 | — 24,200
F 37,700 80,400 1 + 42,700
G 80,400 60,750 — 19,650
Date of observation Dec. 11, 1955

A 38,100 41,000 J + 2,900
B 41,000 37,180 ! — 3,820
C | 37,180 | 41,100 : + 3,920
D ! 7,420 ; 10,720 + 3,300
E a 51,800 ! 50,300 — 1,500
F 50,300 ! 43,900 — 6,400
G 43,900 56,750 + 12,850
Date of observation Jan. 11, 1956

H 27,220 36,000 [ + 8,780
I 36,000 34,800 z — 1,200
A 34,800 37,250 + 2,450
B 37,250 33,600 | — 3,650
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Sections of Discharges at the upper \ Discharge at the lower Increases & decreases of
observation stream m3 /day stream m3/day ] the discharge m3/day

C ! 33,600 35,650 + 2,050

D ‘ 5,150 6,480 + 1,330

E \ 42150 47,350 + 5,200

F i 47,350 48,900 -+ 1,550

G \ 48,900 52,200 + 3,300

Date of observation June 14, 1956

D k 27,280 14,400 ‘l — 12,880

F \ 22,280 42,350 + 20,070

G | 42,350 45,600 { + 3,250

f +279,880

Total 2845,760 ! ~ 140215

1

Symbols of each section of observation.

Aveerenees Anatan No. 3 — No. 4

Beeeeroens » No.4 — No. 5

Corrvernees » No.5 — No. 6

Doeveeeeres Kimotsuki River No. 1 — No. 2

Eeeeeneee i‘n";it;‘;‘lkl River II:IIZ (25} — Kimotsuki River No. 3
J OEPPRPRRR Kimotsuki River No. 3 — No. 4

G orrrrnens Y No. 4 — No. 5

Heeorrsonn Anantan No. 1 — No. 2

| ST 7 No. 2 — No. 3

Tab. 2 Discharge in the torrent course at Kirishima national forest

Sections of \ Discharges at the upper Discharges at the lower Increases & decreases of
observation stream met/day stream m?/day the discharge m3/day

Date of observation Oct. 16, 1955

A 13,750 12,820 — 930
B 14,650 12,530 — 2,120
C 12,530 13,680 + 1,150
D 13,680 17,040 + 3,360
E 17,040 20,450 + 3,410
F 20,450 14,840 — 5,610
G 26,980 58,100 + 31,120
H 58,100 47,260 — 10,840
I 47,260 39,000 — 8,260
J 40,700 48,200 4+ 7,500
K 63,000 ‘ 52,950 — 10,050
Date of observation Dec. 27, 1955

A 4,460 2,990 — 1,470
B 4,349 7,080 + 2,731
C 7,080 ‘ 5,300 — 1,780
D 5,300 \ 8,930 i + 3,630
E 8,930 ‘ 4,460 — 4,470
F 4,460 3,910 — 550
G 18,130 \ 24,250 + 6,120
H 24,250 l 24,500 + 250
1 24,500 ‘ 15,700 — 8,800
J 16,300 ! 26,000 + 9,700
K 29,930 1\ 26,200 “ — 3,730
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Sections of Discharges at the upper Discharges at the lower Increases & decreases of
observation stream m3/day stream m3 /day the discharge wm"/day
Date of observation April 18, 1956
A 1,270 1,140 — 130
B 1.270 874 — 396
C 874 579 — 295
D 579 1,192 + 613
E 1,192 1,305 -+ 113
F 1,305 1,140 — 165
G 2,879 4,915 + 2,036
H 4,915 2,394 — 2,521
I 2,394 3,360 + 966
Date of observation June 3, 1956
A 33,800 34,550 + 750
B 47,350 38,200 — 9,150
C 38,200 46,050 + 7,850
D 46,050 49,000 + 2,950
E 49,000 52,800 + 3,800
F 52,800 51,500 — 1,300
G 72,350 67,500 — 4,850
H I 67,500 72,000 + 4,500
J 76,750 87,900 -+ 11,150
K 139,500 139,200 — 300
Date of observation July 3, 1956
B 87,400 ‘ 84,000 — 3,400
Date of observation July 4, 1956
B,C,D,E.F | 151,200 ‘ 151,800 4+ 600
Date of observation A. M. on July 5, 1956
B,C,D,E, F ‘ 104,400 [ 112,800 + 8,400
Date of observation P. M. on July 5, 1956
B,C, D,E, F ‘ 95,000 | 97,750 + 2,750
Date of observation A. M. on July 6, 1956
B,C, D, E, F L 83,600 | 77,850 — 5,750
Date of observation P. M. on July 6, 1956
B,C,D,E,F 75,150 ‘ 71,900 — 3,250
Date of observation A, M. on July 7, 1956
B,C,DE,F ’ 60,750 ’t 63,100 + 2,350
Date of observation P. M. on July 7, 1956
B,C,D,E, F 1 71,400 | 65,250 — 6,150
| I 121799
Total 1 1,844,707 ] . 96,267
Symbols of each section of observation
Acervenens Yunotani No. 1 — No. 2 [OXTTPIPITH No. 4 — No. 5
Boerereoees v No. 3 — No. 4 Doieerenens No. 5 — No. 6
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Eerevronee ” No. 6 — No. 7 Jooeeeenne “ No. 4}___ No. 6
Foeeeerenn V4 No. 7 — No. 8 No. 5 .
Gorvrenenes Maruo No. 1 — No. 2 Koereeneen 7 No. 6}_“ Maruo No. 7
Heveoroers Maruo No. 2 — No. 3 Unotani No. 8 ’
| T 7 No. 3 — No. 4

BESTCd B0 b, &k ZRER DA O HiH & OFRBEOIBFIL KD T, FnF oo
BLLCilELs Lo Tab.3, Tab.4 Thb.

Tab. 3 Seepage and spring in the torrent course at Kagoshima University forest

Sections of | Areas of Dfistan}cle | Run off of | Discharges Efwlaoif Discharges |Increases &
basi bo eact. " the basins |at the upper secti gsl at the lower| decreases of
asin 0 ;eori;:tislo | m?3/day stream rftg/lc(l)ay stream discharge
; ‘ 3 : 3
observation ha 1 m | (A) m3 /day (B) (A+B) m3 /day m?3 /day
Date of observation Dec. 25, 1954
A 171 64 3 | 43350 43,353 41,950 — 1,403
B 1.12 87 2 | 41,950 41,952 41,300 — 652
C 1.14 58 f 2 ‘ 41,300 41,302 43,700 + 2,398
D 2.32 68 | 5 | 7.850 7,855 6,300 — 1,555
E 2.92 239 ‘ 9 ‘ 50,000 50,009 53,800 + 3,791
F 1.18 48 | 3 | 53,800 53,803 50,900 — 2,813
G 1.44 79 1 3 l 50,990 50,993 58,000 -+ 7,007
Date of observation March 6, 1955
A 1.71 64 \ 51 37,000 37,051 40,100 4 3,049
B 1.12 87 : 34 40,100 40,134 30,950 — 9,184
C 1.14 58 | 34 30,950 30,984 39,150 4+ 8,166
D 2.32 68 | 70 7,360 7,430 6,135 — 1,295
E 2.92 239 ‘ 88 45,250 45,338 46,850 + 1,512
F 1.18 48 i 35 46,850 46,885 46,000 — 885
G 1.44 79 i 43 46,000 46,043 51,500 + 5,457
Date of observation April 9, 1955
A 1.71 64 68 ' 34,200 [ 34,268 38,550 4,282
B 1.12 87 45 38,550 I 38,595 35,250 — 3,345
C 1.14 58 46 35,250 | 35,296 34,350 — 946
D 2.32 68 93 11,280 ¢ 11,373 10,040 - 1,333
E 2.92 239 117 44,400 | 44,517 50,700 + 6,183
F 1.18 48 47 50,700 50,747 46,000 — 4,747
G 1.44 79 58 46,000 46,058 52,100 | + 6,042
Date of observation May 14, 1955
A 1.71 64 188 33,950 34,138 33,400 — 738
B 1.12 87 123 33,400 33,523 29,950 — 3,573
C 1.14 58 125 29,950 30,075 35,480 + 5,405
D 2.32 68 255 25,500 25,755 27,600 + 1,845
E 2.92 239 320 63,000 63,320 59,600 — 3,720
F 1.18 48 130 59,600 59,730 63,550 + 3,820
G 1.44 79 159 63,550 63.709 69,900 + 6,191
Date of observation June 13, 1955
A 1.71 64 205 1 31,000 31,205 36,000 + 4,795
B 112 87 134 ! 36,000 36,134 29,800 — 6,334
C 1.14 58 137 29,800 29,937 31,400 + 1,463
D 2.32 68 278 | 47,600 47,878 47,150 — 728
E 292 239 350 | 78,500 78,850 73,500 — 5,350
F | 1.18 48 142 ‘ 73,500 73,642 73,550 — 92
G \ 1.44 79 173 73,5650 73,723 89,800 ‘ -+ 16,077
S | [




ERAECRTI2BRERESD W 219

Sections of‘[ Areas of Distance Run off of | Discharges Run off Discharges jIncreases &
of each . o of each |
; - . the basins jat the upper \ at the lower, decreases of
. basin observation . sections :
L points m? /day Stream m3 /day stream discharge
observatloni\ ha m (A) m? /day (B) (A+B) m?' /day m3 /day
Date of observation June 25, 1955
A 1.71 64 137 34,450 34,587 40,770 + 6,183
B 1.12 87 90 40,770 40,860 31,280 — 9,580
C 1.14 58 , 91 31,280 31,371 35,250 + 3,879
D 232 68 186 60,600 60,786 50,500 — 10,286
E 2.92 ! 239 j 234 85,750 85,984 85,000 -— 984
F 1.18 48 94 85,000 85,094 86,000 + 906
G 1.44 79 115 86,000 86,115 90,750 + 4,635
Date of observation Oct. 26, 1955
A 171 64 10 39,550 39,560 42,850 + 3,290
B 1.12 87 7 42,850 42,857 42,350 — 507
C 1.14 58 7 42,350 42,357 46,650 + 4,293
D 2.32 68 14 11,100 11,114 15,250 + 4,136
E 2.92 239 18 61,900 61,918 37,700 — 24,218
F 1.18 48 7 37,700 37,707 80,400 + 42,693
G 1.44 79 9 80.400 80,409 60,750 — 19,659
Date of observation Dec. 11, 1955
A 1.71 64 5 38,100 38,105 41,000 + 2,895
B 1.12 87 3 41,000 41,003 37,180 — 3,823
C 1.14 58 3 37,180 37,183 41,100 + 3917
D 2.32 68 7 7,420 7,427 10,720 + 3,293
E 292 239 9 51,800 51,809 50,300 — 1,509
F 1.18 48 4 50,300 50,304 43,900 — 6,404
G 1.44 79 4 43,900 43,904 56,750 + 12,846
Date of observation Jan. 11, 1956
H 11.80 468 71 27,220 27,291 36,000 “ + 8,709
I 49.15 93 295 36,000 36,295 34,800 - 1,495
A 1.71 64 10 34,800 34,810 37,250 + 2,440
B 1.12 87 7 37,250 37,257 33,600 — 38,657
C 1.14 58 7 33,600 33,607 35.650 + 2,043
D 2.32 68 14 5,150 5,164 6,480 + 1,316
E 2.92 239 18 42,150 42,168 47,350 + 5,182
F 1.18 48 7 47,350 47,357 48,900 + 1.543
G 1.44 79 9 48,900 48,909 | 52,200 + 3,291
Date of observation June. 14, 1956
D 2.32 68 51 27,280 27,331 } 14,400 — 12,931
F 1.18 48 26 22,280 22,306 | 42 350 + 20,044
G 1.44 79 32 42,350 42,382 } 45,600 + 3,218
Total 2,895,760 ! iﬁg?ig
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Tab. 4 Seepage and spring in the torrent course at Kirishima nationl forest

Sections of | Areas of Distance | g,y off of | Discharges R%m Oflfl Discharges lIncreases &
: of each the basins |at the upper or cac at the lower| decreases of
basin observation 3 /d sections discharge
. oints m3 /day stream m /day stream ¢
observation ha p oy (A) m3 /day(B) (A4 B) m? /day m? /day
Date of observation Oct. 16, 1955
A 4.08 70 316 13,750 14,066 12,820 | — 1,246
B 11.88 105 594 14,650 15,244 12,530 — 2,714
C 1.40 75 84 12,530 12,614 13,680 + 1,066
D 1.92 100 115 13,680 13,795 17,040 + 3,245
E 1.27 115 76 17,040 17,116 20,450 + 3,334
F 0.94 80 56 20,450 20,506 14,840 — 5,666
G 3.05 100 214 26,980 27,194 58,100 + 30.906
H 2.34 125 176 58,100 58,276 47,260 — 11,016
1 3.52 166 282 47,260 47,542 39,000 — 8,542
J 5.30 170 265 40,700 40,965 48,200 + 7,235
K 7.52 | 330 526 63,000 63,526 52,950 — 10,576
Date of observation Dec. 27, 1956
A 4.08 70 4 4,460 4,464 2,990 — 1474
B 11.88 105 12 4,349 4,361 7,080 + 2,719
C 1.40 75 1 7,080 7,081 5,300 — 1,781
D 1.92 100 2 5,300 5,302 8,920 + 3,628
E 1.27 115 1 8,930 8,931 4,460 — 4,471
F 0.94 80 1 4,460 4,461 3,910 — 551
G 3.05 100 3 18,130 18,133 24,250 + 6,117
H 2.34 125 30 24,250 24,280 24,500 + 220
1 3.52 165 35 24,500 24,535 15,700 — 8,835
J 5.30 170 27 16,300 16,327 26,000 + 9,673
K 7.52 330 75 29,930 30,005 26,200 — 3,805
Date of observation April 18, 1956
A 4.08 70 8 1,270 1,278 1,140 — 138
B 11.88 105 24 1,270 1,294 874 - 420
C 1.40 75 3 874 877 579 — 297
D 1.92 100 4 579 583 1,192 + 609
E 1.27 115 3 1,192 1,195 1,305 + 110
F 0.94 80 2 1,305 1,307 1,140 — 167
G 3.05 100 104 2,879 2,983 4,915 + 1,933
H 2.34 125 80 4,915 4,995 2,394 — 2,601
1 3.52 | 165 120 2,394 2,514 3,360 + 846
Date of observation June. 3, 1956
A 4.08 70 12 33,800 ‘ 33,812 34,550 + 738
B 11.88 105 36 47,350 | 47,386 38,200 — 9,186
C 1.40 75 4 38200 | 38,204 46,050 + 7,846
D 1.92 100 6 46,050 46,056 49,000 + 2,944
E 1.27 115 4 49,000 49,004 52,800 + 3,796
F 094 80 3 52,800 52,803 51,500 — 1,303
G 3.05 100 763 72,350 73,113 67,500 — 5,613
H,1 5.86 290 1,465 67,500 68,965 72,000 + 3,035
J 5.30 170 1,325 76,750 78,075 87,900 + 9,825
K 7.52 330 1,880 139,500 | 141,380 139,200 — 2,180
Date of observation July. 3, 1956
B 18 | 105 3564 | 87400 | 90964 % 84,000 | — 6,964
Date of observation July. 4, 1956
B,C,D,E,F 17.41 ] 475 5,397 \ 151,200 \ 156,597 151,800 ’ — 4,797
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Sections of | Areas of [())ifst'gi(i‘le Run off of | Discharges gfm;agf[f Discharges |Increases &
basin observation the basins |at the upper sections |t the lower decreases of
. m3 /day stream 5 stream discharge
observation ha po;:llts (A) m3 /day(B) EnA idg%r m3 /day m?3 /day
Date of ohservation A. M. on July. 5, 1956
_E;EﬁﬁiiE“1A—hi7417W} 475 w[*‘ 5,571 }W 104,400 | 109,971 ] 112,800 + 2,829
 Date of observation P, M.on July 5 196 B
B,C,D,E,F { 17.41 ‘ 475 } 5,571 j 95,000 | 100,571 ‘ 97,750 | — 2,821
 Dateof obsorvation A, M.on July 6. 1955 "
“E.EB“,EF} 17 \ w5 l 5745[ 83600 | 89345 '“']*W77';é5ﬁdwj 11485
 Date of observation b M.on July. 6 195
hﬁ}iiiﬁﬁ;myiﬁ—1741 } 475 5745 | 75,150 | 80,895 ‘ 71,900 — 8995
"~ Date of observation A M. on July. 7, 1956 -
BCDEF | 1741 | 415 j 5,397 60,750 1 66,147 ’ 63,100 [ — 3,047
© Date of observation P M.om July. 7. 1956
B,C,D,E,F | 17.41 ‘ 475 ] 5,397 ’ 71,400 | 76797 | 65250 — 11,547
Total ’ 1 l ‘ 1844707 | ! taoaas
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DHEFC LAUE, Tab.1 K* Tab.2 2B G B, FEIC T BIR DT 5 PRI IR Bk
SHEMRT A %, BEEFHT 51 % CThot-.

Résume

It is concluded from the experiment and consideration that the problem of
flood control needs thorough investigation not only of surface running-water and
percolation in the hillside, but also of seepage and spring water in the torrent
course. In this experiment, as seen from Tab. 1 and 2, the frequency of occurrence
of the seepage in the torrent course was 41 % in the Kagoshima University Forest
and 51 % in the Kirishima national forest.




