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Studies on the Water-Balance in the lkeda-Lake
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Fig. 1-2 Vertical Distribution of Water
Temperature in the Ikeda Lake
involving that of Kagamiike
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Fig. 1-3 Water Temperature and Water
Quality in Ikeda Lake
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Table 1-1. Water quality-Electrical conduc-
tivity in the Ikeda.

Lake unit, /cm

water water
1965 | 1965 1965 | 1965
depth | depth
(m) Jun. | Oct. | (m) Jun. | Oct.
0 83 | o7 10 85
1 83 | 102 15 80 94
2 85 101 20 79 101
3 85 100 25 79 82
4 86 100 30 78 89
5 87 35 78 90
6 87 40 78 90
7 86 45 78 90
8 86 93 50 78 90
9 86 55 78 90
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Fig. 2-2 a) Monthly Rainfall and Variation of Water Level in the Lake.
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Fig. 2-3 a) Classification of Monthly Rainfall and Variation of
Water Level in the Lake.
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Fig. 2-3 b) Classification of Monthly Rainfall and Variation of
Water Level in the Lake.
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Table 3-1. 1) Records of the water
number| No. 1 No. 2 No. 3 No. 4 No. 5 No.6 | No.7
= |ground| _ 6L. 60 64. 50 64. 10 59. 68 67.93 35.90 44.07
= | height & 55| & 85| & |83 | & 83| & |83 | & |83 & [B
C m 5 i -
63.10. 6 | 25.0| 56.43| 19.0| 50.80| 18.0| 50.88| 19.0| 48.68| 17.5| 46.05 22.5 31.60
17 | 24.0| 56.15| 19.5| 50.57 18.5| 49.86| 18.2| 48.33 18.0| 45.61| 22.5 31.02
27 | 25.0)54.85 19.5| 48.94 19.0| 49.05| 18.2 47.62 17.0| 45.23| 225/ 30.40
11. 7 | 24.054.28) 18.5( 48.94 19.0| 48.66] 18.2 46.06| 18.0| 45.09 22.5 29.90 18.2| 37.76
17 | 24.0/53.95 18.5| 48.12] 19.0| 48.19| 18.7| 46.33| 17.5 44.83 22,5 29.56| o18.5| 37. 41
28 | 23.0[s53.200 18.5| 47.85| 19.0| 47.91| 18.7| 45.62 15.5 44.63| 22.5 29.35
12. 8 | 23.0 18.5| 47.63| 19.0) 47.73| 18.7| 45.41| 15.5| 44.54 22.5/ 29.13 16.7| 37.18
19 | 23.0{53.40 18.5| 47.53 19.0l 47.47 18.7| 45.28 44,37, 21.5 28.91] 15.0| 36.92
29 | 23.0 53.45 19.5( 47.45| 18.5 47.41| al6.0| 45.26| 17.0| 44.23| 21. 0| 28.73
64 1. 9 | 23.553.35 19.0) 47.47 *12-0 47,15 16.2] 45.26 16.5 44.06 20.5 28.53 14.0| 36.58
19 | 23.0 53.35 19.0 47.19| al7.0| 47.10 15.0| 44.01] 20.5 28.39 11.5 36.49
30 | 22.0/53.50 19.0| 47.16| 18.0 47.05 45.28 15.0 43.96 21.5| 28,31 8.0| 36.54
2.9 | a20.0| 53.55 a18.0| 47.11) 19.5| 47.04 17.0| 43.93 21.5) 28. 33 5.5| 36.39
20 | 20.0| 53.45 18.0| 47.03 18.0 46.97 17.0| 43.82| 20,5 27. 95 9.0| 36.35
27 | 20.0| 53.45| 18.0| 47.08| 18.0| 46.93 13,80 20.5| 28,00 7.5| 36.29
3. 6 47.03 46. 94 20.5| 2. 08 9.0| 36.26
15 46.82 20.5| 28. o0 36.21
26 46.73 20.7| 27.93 36.07
4. 2 46.71 21.0 27.70 36.05
12 20.0| 46.75| 20.0| 46.73 21.0| 27.52 35.97
23 19,0135 88 9205 46 65 s43.78 21,02 41 180 85.89
|
5.3 | 220 53.40 019.5 44.36 21.0| 27.43
14 | 21.0|53.76 19.0| 46.87| 18.5| 46.65 18.5| 44.26 ©25.91 27.89
24 | 22.0/ 54.42] 20.0 46.88| 19.0| 47.24| 18.5/a43. 68 43.84| 21.0| 28.30
6. 4 | 21.5 56.17 18.5/ 47.13 18.5| 44.29 18.0| 39. 12 21.0| 28.58
14 | 21.5 56.76 46.85 19.0 2599 16.5| 44,48 19.0| 44.58 29.78
25 | 20.0| 58.19 47.30| 19.5 49.48| 18.0| 49.12 18.0 44.78) 21.0 31.03 17.0| 38.00
7.6 | 24.0058.31 18.0| 48.35 18.0| 53.44| 17.5| 49.04) 020.0| 45.39 22.0| 32.00 17.5/039.91
16 | 20.5 58.08 190 49.05| 219.0| 52.65 1.0 49.36 18. 4| 46, 50 18.0| 38.84
27 | 24.057.95 19.0 48.70 19,0 52.57 18.0| 48.64 19.0] 46,46
8. 6 | 23.5 57.95 19.00053.05 18.5 52.05 18.5 48.29 020.0| 46.47 023.0/032. 23
16 | 25.5 57.84 53.38) 19.0| 51.96| 18.0| 48.22 18.0 46.42 23.0| 32.13 18.0| 38. 58
27 | 245253 54.15 18.0, 52.11| 18. 5049.84 18.0047.63| 23.0 32.03 018.5) 38.57

Note; temp. (water temperature °C), ground height (m), water level (m).
discharge (m3/sec), rainfall (mm).

* Presumed
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level in the existing wells.
No. 8 No. 9 No. 10 No. 12 Ref. Ref. No. 13
34.32 38.84 32.81 50. 56 ““ Kyoden *’ spring 64.90
& [Bg £ |8%| & |83 & B Wagf? r&leevel dis- S | tenth | & | water
E 85 E S5 g S5 § §§ Ikeda lake ?r?;;g%(e: E rain fall E) level
mm
33.80 38. 80 27.71 50.60,  64.53 | 0.194 25.3
64.44 | 0.194 1.4
| 64.34 | 0.186 3.5
33.80 | 38,50 50.60|  64.23 | 0.182 3.1
| | 50.60, 6419 | 0.181 64.3
33.76 | 38.10 27.59 64.16 | 0.181 38.9
27.17 64.11 47.7
64.02 | 0.166 2.1
21.0 33.76| 13.5| 37.72 14.5 50.56,  64.01 | 0.163 14.5  53.5
26. 61 63.97 | 0.166 12.8
26.36 64.07 | 0.165 ol11.9
64.09 | 0.166 88.8
64.08 | 0.168 44.5
21.1! 33.76| 8.5 37.43 | 26.34 12.9 50.56|  64.04 | 0.1685 22.0
64.04 | 0.1664 12.9 3819
| 26.01 64.00 | 0.166 12.5
63.94 | 0.169 45.0
63.95 | 0.168 21.0
63.92 | 0.163 48.1
63.97 | 0.164 10.2
63.88 | 0.165| 145 186, 6
£36. 82 64.07 | 0.165 68.2
23.8| 33.76| 24.1/a36.82 14.5/ 50.56  64.07 | 0.166 41.0
36. 94 64.04 | 0.169 31.5
024.0| 37.26 64.02 | 0.165 | 132.0
26.8 37.36 64.02 | 0.167 156.7 20.5|  50.10
24.0 38.33 64.40 | 0.221 | 382.3 20.5| 50.95
35.0 38.52 64.43 | 0.225 | 2.8| 20.5 52.45
36.0| 38.57 64.37 | 0.223 74.9) 20.5  53.90
34.0 40.52 64.37 | 0.216 | 14.5  10.9 20.5 54.20
40.71 64.38 | 0.254 85.5 20.5  54.30
21.25 40.71 14.5 64.30 | 0.278 106.3 20.5  54.40
4111 64.54 | 0.278 234.3 20.5 54.85




Table 3-1. 2) Records of the water

number| No. 1 No.2 | No.3 No. 4 No. 5 No. 6 No. 7
E gﬁrgé%il Ci61.6% _ ;4. 5% ~ ;4. 1% _ d59. 6; _ ri§7_. g% _ CL35. 9% _ r_;1:4. o; .
64. 9. 6 | 027.0 57.90 54.13| 18.0| 52.77] 18.0| 49.81 18.0| 46.53 23.0| 31.90| 17.0| 38.40
17 | 26.0 58.10 054.30| 18.0| 52.31| 18.0| 48.73 18.0| 46.50 31.75| 16.7] 38.97
27 | 26.5 58.25 54.10] 19.0l052.44| 18.0| 49,25 18.0| 46,47 31.58 16.3| 39.32
10. 8 | 24.0/ 57.90| 19.0| 53.70| 18.0| 52.42| 18.0| 48.39 18.0, 46.23 31.38 16.3] 39.32
15 | 22.5/56.70| 18.5| 53.37] 18.5 52.00| 17.5| 48.87 18.0| 45.93 31.38 15.5| 39.27
29 | 22.5/58.90 18.0| 53.17| 19.5 50.38 17.5 48.11| 18.0| 45.69 31.89 16.0| 39.77
11. 8 | 24.5/55.20| 19.0 53.00| 19.0| 50.62| 17.5 47.08 18.0| 45.57 30.38 15.0| 38.82
19 | 25.0{ 55.10] 18.0| 52.90| 18.5| 49.77| 17.5| 45.81 18.0 45.24 29.99| 18.2] 38.47
29 | 20.0 53.80| 19.0| 52.77| 18.0| 49.43] 17.5| 45.25 17.0| 45.05 29.88| 18.0| 38.49
12,10 | 21.0/ 53.60 18.5| 52.68| 18.0 49.10| 17.5| 44.70| 16.0| 44.84 129,380 17.0| 38.42
20 | 20.0 53.54 18,0 52.66| 18.0 48.78| 17.5| 44.56 18.0| 44.67 29.19
31 | 22.0 53.51 18.0| 52.67| 19.0| 48.17| 17.5 44.30| 18.0| 44.51 28.99)
65. 1.10 | 23.0|53.51 18.0| 52.53 18.0| 49,98 17.5| 44.14| 16.5| 44.30 28.82
21 | 21.0| 53.50 a18.0| 52.10| 19.0 47.44| 17.5 44.05| 16.0 44.24 28. 69
28 | 23.053.49 18.0) 52.20 19.0, 47.28 17.5 43.97| 17.0| 44.17 28. 60
207 | 22.0/53.48] 19.0 52.10 18.5 46.66] 17.5 43.85| 17.0| 44.08 28.49 17.0| 36.58
18 218.0| 52.30| a18.0/a46.65| a17.5| 43.77 17.0] 43.98 28.34] 18.0| 36.48
28 £53.48| 19.0| 52.01 18.5| 46.81 17.5| 43.66 18.0 43.84 28.21 16.0 36.37
3. 7 19.0| 51.82 18.0 46.88 17.5, 43.73 17.0 43.78 28.10 17.0 36.30
18 18,0 5129 16.0| 47.89 17.5] 43, 40 214.0a43.75| 20.8] 27.94 16.5 36.16
28 18.0| 5105 18.0 47.77| 17.5 43.44 17.0| 43.77 20.8| 27.79
4.8 © 18.5) 50.64 17.543.36) 17.0| 43.86 20.8| 27. 68
18 | 18.0/50.0¢ 20.0a46.75 18.0) 43.39 17.0 43.81| 20.8ls27. 44
29 18.0A49.73i 20.0| 46.79 18.0 43.64 17.0 43.93 28,15
5.9 | | 20.0 48.28 18.0 43.82 19.0 43.63 28. 46
20 : 16.0| 43.99| 024.0) 43,75
30 | 18.0| 44.55 22.0| 43.76
6.3 | a19.0 5780 18.5 49.80 19.0| 49,60, 18.5 4468 '
13 | 20.0/58.00 19.0 49.87, 19.5| 50.02 018.5 45.04
24 19.5/ 49.60] 021. 0f 50.94 |
7.8 | 20.60058.28] 19.0| 49.98 20.0/054 80| ’
18 21.0 58.18 18.0/ 50.18] 20.0054.80 |
29| 20.056.00 20.0054.49 021.0 53.50 15 0050.96 ! 032. 5'5‘




M H O KNI % B3 17
level in the existing wells.
No. 8 No.9 | No. 10 No. 12 Ref, | Ref. No. 13
-34. 33 .38. 82 _32.81_( .50. Si water level ‘(;.K_yoden.” spring ] 64. 90
E‘ %E g‘ §'§ E‘ &3 g‘ %E of the chal:ge £ | tenth g“ water
8 |88 8 |88 8 | 582 | g | £3 |Ikeda lake mijsec, & [rain fall g | level
| B2 2 B | T Im/sec) 2

41.19 14.5 64.44 | 0.280 | 14.5 6.0 20.5 54.95
24.3 41.05 64.36 | 0.278 23.3] 20.5 55.05
41. 63 64.47 | 0.279 36.8) 20.5 55.10
21.0| 38.20 64.52 | 0.248 231.8| 20.0| 55.35
24.1 20.0| 38.14 | 14.0 64.45 | 0.244 73.5| 20.0| 55.45
22.0| 37.76 { 64.43 | 0.246 90.3 20.0 55.45
22.0 37.65 ; 64.52 | 0.246 3.5/ 20.0] 055.60
24.1 3747 | 14,0 64.47 | 0.2449 23.3 20.0, 55.55
87.1§ 64.36 | 0.2452 7.9 20.0  55.45
| | 64.31 | 0.2451 24.5 20.0  55.10
24.1 140 64.28 | 0.2453 1.1 20.00 54.80
64.22 | 0.2467 22,3 20.0, 54.60
64.18 | 0.2161 12.3 19.5| 54.35
24.1 : 140 64.15 | 0.2162 27.3| a19.5  53.75
64.11 | 0.2146 24.9 19.5  53.60
64.12 | 0.2160 27.5 19.5  53.85
24.1 | 140 64.08 | 0.2162 . 57.8 20.00  53.00
12.0| 36.09 64.05 | 0.2169 271 2000 52.80
12,0 37.27 63.99 | 0.2161 3.5 20.0  62.60
24.1 13.0 37.18 | 14.0 63.97 | 0.2175 24.00 20.0, 52.25
14.0 37.05 63.94 | 0.2175 35.0 20.0, 52.10
16.0/a37. 01 48.0, 20.0, 51.76
24.1 18.0 37.14 14.0 f 259.0, 20.0| 51.76
21.0 37. 28§ i ; 103.0 20.5| a51.70
22.0 37. 27& i 64.0, 20.5/ 51.80
24.1 22.5 37.31, 14.0 90.0, 20.5 52.20
24.0 37.713 | T 161.0 20.5  52.50
24.0 37.71] | 69.0 20.5 5280
24.1 24.0 36.86, 14.0 | 2040 205 53.60
24.5 37.623 | 161.0| 20.5 5400
28.0 38.38 | | | 189.0/ 20.5  56.60
24.1 29.0 38.52;% | 14.01 | 3.0f 21.6 57.45
32.0 42.343 \ i ‘ 2.0 021.0/ 057.80
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Table 3-1. 3) Records of the water
number| No. 1 No. 2 No. 3 ~ No. 4 - No.5 | No.é6 No. 7
= |ground 61. 60 64.50 |  64.10 |  59.68 67.93 67.93 ~ 35.90
z |height | & 1§ | & 85| & (85 o |85 ! & |85 | & Bg| & | 83
m E 5 E SE| E 'SE E S:| E sz E sz E |s%
Date 22| 2 |2 &8 22008 2208 282 8 22] 28 |2
1 I
8. 8 20.0, 53.94 20.0| 52.95/ 18.0| 50.01 |
| |
: \
| I i !
| i
29 24.0] 57.91| 21.0 52.79 18.0! 48.78 32.37
9.5 24.0| 57.94| 021.0, 52.40 18.0) 48. 89? 18.0,046. 53 32.19
16 21.0| 52.96 18.0: 48. 87! 18.0| 46.50 32.06
‘ 1
26 20.0| 51.72 i 49. 36} 18. 0] 46.48 31.78
|
| !
|
sum. ! i |
o o] o
max. 27.0| 58.34; 21.0; 54.48/ 21.0, 54.80 19.5 50.96 20.0; 47.63 23.0 32.59 19.0] 39.91
| | i '
min. 20.0f 53.20] 18.0 46. 68} 17.0, 46.57, 16.0 43.36 14.0 43.75 20.3{ 27.37| 15.0 35.87
. L
mean 23.5 55.77{ 19.5 50.58 19.0 50.68 17.8 47.16/ 17.0 45.69 21.7| 29.98 17.0| 37.89
T |
. \ ! : % |
diff. 7.0, 5.14 3.0/ 7.80 4.0 823 3.5 7.60 6.0f 3.68 2.7 522 4.0 4.04
mon. of | 7f |8~9| 71 |6~7] 91 5~6|7~81|7~8| 8f 8| 8f 4| 61
(max.) (8) om | ‘ - 10 | 9 38
i |
mon. 2m | 111 2! 4m | 1~2 | 4~5 12~3 | 4~5 | 1~3 | 3~5 1| 41 2 4
(min.) 2m#* ‘ * ‘ 3 10
m l m m . m m m m
m. dep. 5. 83 | 13.82 13. 42 12.52 22. 24 5.92 6.18
max. 8. 40 17.82 17.35 16.27 | 24.19 8.53 8.20
min. 3.26 1 10.02 9.30 9.84 21. 40 3.31 4.16
! !
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level in the existing wells.

No. 8 No. 9 No. 10 No. 12 | Ref. _Ref, No. 13
34.32 38. 34 32.81 50. 56 ‘“ Kyoden *’ spring 64. 90
S 5w | & |53 & | 83| & |5p vaerlevel gy s
Lo A =0 =0 of the tent water
E) 85 E ‘;E 5 $5 E S & |Ikeda lake g‘f}ggg g rain fall g level
5 .
30. 0j047. 14 21.0] 057.80
31. 0} 40.34 14.0} 016.3| 24.2 21.0 57.35
31. 0] 35.84 21.0 57. 20
29.0| 34.64
?
26.0| 31.84 14.0 24.2
W*
26.0f 31. 34
13.5 23.5 3
15.0
|
36.0| 42.34 42.34 16.0 24.2 } 21.0|  57.80
8.5 36.82 36.82 12.9 211 i 19.5 51.70
! i
22.3| 39.58 39.58| 14.5 22.7 20.3 54.75
i
27.5 5.52 5.52) 3.1 3.1 1.5 6.10
7f | 8~9 8~9 6 . 7m 7~8
21 4 : 21 2 1f 4
| | m
10.15
| 13.20
| |
| 5.52 : | | ‘ 7.10
\ ! g i
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it il

SR bPEILTRAS. (H2—2), (H2—4a)

b) ¢))
BT HEBEIO T KERIE

M D7KIN Y 13 F T D7k EE VL DS IR T 5
RKEICE - T sRIT UL Ihsc el s bs
ATHD. Uk dIEOME, FKDE—-FHOTHE
i1 PERE R A ERY 5,000m DT TH 505, Z Ok
F R TKOERICE - THiA AL, ¥ ICBUCR
FINTOAERIF2FAL, ZIUTEROHTK
B INA TR OZEE 2@ LTz, (19634108~
196542 9 A) BEHRH A OFHEN I 6 T i —FNIFK
TREHBER C & 2 BREIRT AITIE A4, 1L HRT RIS 5
ICERIN TN S T &35 A DA OB D IRK DR
RERBLTNAEREALONS. ThbbL, K1—
1b) —ERmRICRT 13 S0 M FRERHZ & Dk
Fhs, Ml omhEE 02T X » TRL iz L HE
I 723 OWHICDIZIES Th- 2. BT
B & 5 ICHE R BIT 5 129 D% M ORHHIC DN TIRIT
BT ORIAZTES.

No. 1, “jHEK’ Ob3 T3y AREHDH
PHICIRDES % B PR 7K ECEkd 5 KBS IZiR- T
NAIBEDIETD Y, 1L > OMURICHERET 5.

No. 2, “FHEIAK” wdHEREREEW»SHET
THWBP0E L HSBONT B & OROE IR
TAUEEE T B BCEOFHFD S5 LT Ihs, il
DB ONTHEIND § DVE L, KA
ATx 2BREDREBICZH S 3D, No.2, No.3, No.
4, No. 5 No. 6 »ZEAICH, 2055 No. 2 11
B4 EAIIT, Ud e &30 % FIZKE & ik
PR TTHET IRRDOIHFTDHH. Z DHIEREEIT
DNTid, BIUEHIREKNE DWE & BRKEERDHT
BB,

No. 3, No. 2 » 5 JHKEEOD K5 S0m &Y
WAL U BRI (G < A U 7 SERUKER IZL.
No. 2 E3EL THAIThb 53 HRKN D FHEED
BEEHS R0 B AUSIEEICET 5.

No. 4, No. 3 OFEEESHK 100 m DEFHFOHIT
»HY, FrEdEHEIIZV.

No. 5, No. 4 OHFEHK 100m TH Y, Hilgh
E A b PRE.

No. 6, No. 2—No. 5§ O—E L h iz 208G, B
1,000 m 1Tdh b, IEALKHE N OBROHFETKE
IFERUY. HIEREEIC O W TS MT TN 5 .

No. 7, LA OHPMEEKHIHGHT D 5 By L8

T dOMEORETH 555, BIRAIC TS »HH
INTCOTHRAARTIRRICS > 2. U LS EOBIKE
B C OIEFHT DN T 3 1T/ - 1oh3Z DR DEERIT L
L, s e Lt BT A REE» S Db &1

U () SSEEHIIC S 72 0 & it 6 DR
BRI 2RIR L T 5.

No. 8, Riiic d iz b BARE & H OFErFE{E -1
DEERITET AME DS L EicbEx 5 RAKTH
b, BTN SN THEEKY 38.40m iTh UL
T, b bEAM L Di2izsdEL, K
i “THEBAK” DR 1/10, KRR SIERE O R
> 5 AW Ok & 1XBIRLV D EWHE LT T &Il
IRz,

No. 9, &ith&FRd % HROMATHH, /IERKD
HVF T EHEEIN . K 15m BE, ZOHK
¥ 2ha, T OHTTKALORS %51 TZ DKAZ
FiEd 5.

No. 10, HAMWE R 7 OBkHFETHEHIN
TNAIDHHEBIOKN 28T 2 C IR TH Y,
TREER R TRKAED S HEET 2 8% & Teds
REETHDHDTENOI.

No. 11, ¥ H UMl O FAHETH 05 RHEDI
HYEEDERTH D, A TR S KRABMET, K
HEMEDIZDENZHIE Uz, No. 10 BEARZET
HHDTHNIC.

No. 12, REOWDW % “GFHEBEK” THH. %
DAL, FUHBRIETH 5 HOKEORE LITE3

Wl SN TEEE R 50.50m 2iRd s, BB
EThEERS K 50.00m RATHS 5. ZDHK

DR, v ABARDEA D DT Z GBEIHDH
S0 O OE—HD 5 LA L T B 03T <
HRLTWADIT TRV, $12, ¥Xx Rl
Kk GEREE 20 m2 N44) O EHEE O [ 5 %
BHFD BV Z NP EOEFTD 5 1 % PR shs

X RIFTnA.

No. 13, FlskdfE, —#ITiRbd~<rz@y, Wil
My R ARETE I db b IHFN 24 FEOBEERR 1T B U THAK
1 SN T BN —H T AR UIZE R b - T
H3, AN EEEHIE O S T L Y ETENI.

7k “HTIHIEEK” OFTIHBED (BHALH)
WEOHEHEIZHZ L SN TIVWIIVEEDRE XS
ZicUiz, Zh b OMTFKBIEICOWT, BEEAFER
BIRBKOWI 218 THE O ik & £ifcbick-»
T, 1963 4E 108 6 B 5 65 49 H26H ¢ 3 [EE
IR DB 2 1T/5 - 12, Z DB AKRBARE T &
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¥ (A= b)) ikt R3I—112, Z0HR»
BITH3HCEITBIELIZEDTH 5.

BRI T3 b 2%, & DR 5 BEINITHYE
TR DREH 2 Z 53 1T, KA DZE(LDEERE D
DR TMINTNB L ERBEAATHY, L
DHT OREFDHEOHEER, Tubb, HHE»LE
BT T—fREicfim L, I s TET T
%. BIEZ DEOERBER DI, FEIKL > TS
FXFOXE ZRTH, WIN D BHR & O d
ZREOREN L 25, 20XV IidHED LI
FKEE TORIPHERKET DL EELEOE
I, MR EICL-TI~2HOMDENH A LS
Tdh%. No. 1, No. 6, No. 7, No. 9 3t Fh d
6m ANDEBHFETH- T, TOHHFEE D HTK
fr##5, No.2, No.3, No.4 3528, No.s
IIERH#IE DI & H51cEEL, No. 13 FlxHFI,
No. 2 2%, No. 9 Gt A E DM
HR/KROIZAL %278 U 72 hs & TREIESREIC & » TOkALIZ
e T, ERLTE 6 Bhid No. 2,
No. 3, No. 4 7o & LMD b Dif, 7.0~8.23m O
KEXVEEESRL, No. 13 fFkiEi chick X,
FHitcd A No. 1, No. 6, No. 7, No. 9 Dlgzss
LIS DIZEHIH A TER L, HTR I KT W DS HE
KUTZHHTCH > TKE DL BDENIDTHA
5. No. 5 ZB~DRUHEFER § DELERDEI D12
DIKMZCA NI NS D EHEE IS, FIREKAL
BET~9 i@ b, BEKAI—E DOFIN 25

Table 3-2. a) Comparison

WTEBEA4HTHAD. o DHTFARM%, BHl%5H
WU Te 1963 4E 10 6 H OB EIT s O TS oM
L3 0%K1—1b) - VERICRLTHS. %
DY TKIE C S Htid, kfk 1/40~1/60 TH 5.
RICHEIRHIZEI UTokiBie oW TRA &, A, B,
C, D, ES5O05NV—TRFITHLENTEAR. A
s )v—7 (No. 1, No. 6, No. 8) iTt)E3 3 3 DI
RARRER 20°C L H00E <, BZwv—7 (No. 2,
No. 3, No. 4) 3fEREHF—& O FKE (HE
BEOBRBEAMN) & Bbhadi, No. 3, No. 4 OIf
WWRRETLTWS. C/v—7 (No. 5, No. 7)
BELIEF LT3, D¥v—7 (No. 12) 38
BIEL, —#IT3~4 /11 13.0°C THRIE, 12 -
5+ 63100 EL 13.5°C, T~12a 35 5L
13.5~14.5°C SR T 5 DIZBITIRN S B Y BHilis
BT ADSOIKIITE IR I NI Rk ORERAIT L %
DEHEEINS . JAMEDKEZHIT A1zt
3—2a) ikil®, K3— 1icHEKEOHED S
DOFES LKREDHAZRLTHS. K3—1ickh
W CFEITK” it N OBRIE K DR 2 7R U i
WWEERTH 530132 MMcgBEI SRR ER N
A%, FHCHTEEE (Chigon TR~ 3).
DIk E 2 DI EIC 0 Tl 2 OREIKED & <
WAREWT EE, ZOWEEDHL L OHEKDES
BEPLAT, HETHA LV REDD 2HEA%2R
U T D I RRFR B & KERERK D UAM U &
DEEDEEWIEIIEITHA 05 EHEINS. EX

of the water temperature.

Water Year|[Mon| 1 | 2 | 3 | 4 |5 | 6 |7 { 8 | 9 ’ 10 | 11 | 12 Remarks
| | ‘

.| 1963 f 14.5) Observed by
= | 1964 12,0 ‘ | 14.5 14.5) 14.5 14.0, 14.0| 14.0| engineer of
e | : | * * Kaimon village
o' | 1965 14.0{ 14.0 14.0 14.0 14.0 14.0, 14.0| 16.0 15.0 offic

Z5 | 1968 13.0 13.0 13.4 13.4/ 13.5 13.5 13.5 13.5 13.5 13.5 e

" 1969 : : ‘ By students of
- . ; ! Agricultural

infer 13.413.4 13.0 10.0 13.4 13.4 13.5 14.0 14.0/ 18.5 13.5 13.5 [y o ment
{ | |

— | 1963 S | 19.5/ 18.5 19.5 \
o | 1964 | 19.0 18.0, —| 19.5 19.5| —| 19.0] 19.0; —| 18.5 19.0| 18.0 temperature (°C)
2| 1965 | 18.0 19.0 18.5/ 18.0] —| 19.0/ 19.0| 21.0| 21.0 . .

~ | 1968 ; [ 19.3] 19.3] 19.3] 20.3] 20.0| 20.1| 18.9| 19,5/* in the middle of
S | 1969 19.2 19.2 18.4 | | the pond

Z  |infer 18.7/ 18.7, 18.5 18.8;19.4 19.2 19.1/ 20.1) 20.5/ 19.4 18.8 19.0

— | 1963 S N 18.5/ 19.0 19.0

S | 1964 18.0/ 18.5 — 19.5 18.8 19.0| 18.8 18.5 18.4 18.7 18.5| 18.3

211965 18.8/ 18.3 18.0 20.0 20.0 19.8| 20.3 20.0] —

© | 1968 1 18.6 20.0| 19.1] 19.6 19.4 19.1 18.1 19.0

S | 1969 18.9 19.2 18.4 (

Z |infer 18.5 18.7 18.2 19.8}19.1 19.3 19.4/ 19. 4 18.9 18.7 18.5 18.7
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Toshinaga
i NO. 4
- o N0.3
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Fig. 3-1 Depth of the Well and Variation
of Temperature.
w—7 (No. 9) Giz—BEDOWHTH Y, T b
NIGE Y BRI EOKEDOREEZD LENELS
WAL L T 2130 3 HE I & AR TH 503, &iTi
Z ORI RS ZEBVED 61, Z OEBEVBIZ A0
CER S M D KR EBIBREKES b 3518 1~
3°C {Ev. HNEMEREI L, EAUN ORI
EUTHEEM &g & 2 LML, KEDL b REWV
¥ OREKIEZ 10.5°C TH Y, KkD/HI g
Dz 9.0°C L LT3, I SkiEDha

Table 3-2. b) Comparison of the

WERALTIZ A R ORBOERIL T.5°C &3 5ITE&L,
BBETEILL - T2 ORI EHERICTRINS &
DTH5H. ZDOKEDKE X EFIEKR EOBEKRIEE
EUTKIEDAR S IDEITE AHBOBHOHS DE
XA DEMINL. FRMOBBORRIL,
IR THAITDIRTIZD 3B KBIEN 260
B THEKBO LA 212D Th 5. HHFK
BOMEMAZBITNICHET 5 & %, ARTROGHM X
WPOEARFDERELUED S ¥ 2 OHTE
BEOBEI EZDRE & ICECERZPRUTNS EF
bhBDT, THCONWTIIDIERFITTEZLUI
V. COHFKR ORI o THEZE T,
AV v— P BEERT SRR - THI I X D B 5E
WEHKEHENC D b, B IV — T iHEENCE I
WEHIEEIC D - TH/NE S MHKEBE DB %2
BTV EHEEINS. CHV—T13B v — Tl
TV BDS, KRS STl ¢ ST ORI ES L #H
VVEBEIZEEE L CD S O THHMEB KO 2 L b
BRI T B EBALNS.

TS H T /KOFHENTT M 2 H#EE 3 % B T 1964 4
5HE 12 4 pH 3 OEKEEEZREL.. 20
EEIIF 3 —2Db) OWHTH B, &L ITH—MR
RBonisd-1z. BEDONTYD tEHEKD pH T
DWW T RBRFEKEEROEE 2 ReiIK 1 —3 D
WHTHD. Tabb HEKD pH TN TiE—
T 5.6~5.8 Th’. », No.6 No.9 [Z008
6.0, & &ELDBYIIMZELITTEL 6.4 ThHAH
EDD, —RRICEEER T 2N T RO pH
BE. BREMEIT OV TIE—IERENT § BN725,
—fpiz (1.03~3.3) X102 THY, No. 8 EHYiM
12 EITTE L (8.6~5.5) X102 THAT LML, i
RGBS U T IAMEEOZ N Eid No 8

water characteristics of the test wells.

! Electrical conductivity | Depth to the
Well number| ~ Vatel femp. pH | wo,/ Q1 ' “well botton
i (sp cond.) L
1 22.5 5.6 i 1. 6 X102 (70X 10%) I 5~ 8
2 20.0 5.8+« 3.2X102(35x10%) ; 13~17
3 19.5 5.8 3.3X10%2(30X102%) ! 13~17
4 19.5 5.8 3.3X10%2(30X10%) i 11~15
5
6 23.0 6.0 2.8x102%(40<10%) 4~ 7
7 18.8 5.8 2.2X102(45X10%) | 6~ 7
8 23.8 5.6 8.6X10%2(13X10%) i spring
9 24.1 6.0 ! 1. 03X102(95X102) 2.02
10 :
11 |
12 14.5 5.6 1. 05X 102 (95:<102%) spring
13 23.0 8.7 2.3X102(44<102) 17~19
Entrance of N N -
the mine | 21. 6 4 5.5X10%(18.5X10%) spring
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58"
5 LT |
Water level
56 at the date (m)
NO.1.5643
55 N0.2.50.80 ~TNOIT
54 N0 .3.50.88 P ’ Toshinaga
53 NO.4.48.08 i Y N _NO.
NOJ5. 46.05 X\ 4~ 0
52 NO6. 31,60 - [ x X
No. 13 Toshinaga ’ )
51 middie of June 50.10 o - \
’ [ X
50 — o l 1
N | :
49 — N \ NO.5 ’ Nl ° N
B NN \L
) = . ,
47 x-& sF:N_O.G—'f_X_ /
46 \*
45 pege
:388 Rainfall
=] f( il
1 00 . o o = | r 1 j—lf fom| Pl e e B e o = = —T{N —,| i
5.38. 11 12539.2 3 5 6 7 8 9101 125‘40.2 3 4 5 6 7 8
(1963} (1964) {1965)
Fig. 3-2 Variation of the Water Level in the Well.
m
300
250 —/ —
cm
150 — ]
200 N A—
i 1)
5 100f ‘ Eg 150 A2,
» | éé l
a>~
E’:ﬁ 35 100 -
3 4
2 sof =
gg H f; 050
of 2y (3)
o E 2t 285075 |
PERIY 2 ' 200 300 mm
53710 . %5 )|
e -020 =
i i | month
£ L (ty 8 ~11
-850 040 |- a2 6~17 T
L 7)) 3112~ 5§
L - - téy 1~ 5 [ —
| 080 /% (51 6~ 8
- - (6 1"
100 - 080 | S——— o ]
| 1 1 1 1 i L 1 1 1 ]
123 4 56 7 8910112 100 g
Fig. 3-3 a) The Rate of Rise in the Unde- Fig. 3-3 b) The Rate of Rise in the Un-
rground Water Level. (well derground Water Level. (well
No. 3) including the rise due No. 3) including the rise due

to irrigation to irrigation
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Table 3-3. a) Relation between the monthly rainfall and variation of
the water table in the underground water (No. 6 welD).

| Underground water level | R1v1seg tu;lc}grg{ound
Year | Month Rain fall ‘ } waier 1eve
‘ Rise 3 Fall i Rise Fall
10 | gomm | m 1.70Mm | m m
38 11 106 0. 80
l 12 103 0. 60
1 213 ' 0. 20 J
2 98 | 0.30 |
3 79 X 0. 40 {
4 245 20.30
5 141 0 o 0.15
- 6 671 2.10 ! .50 |
7 89 | 0.50 | ! 0.25
8 426 1.40 | 3 0.80
9 275 .30 | 0.50 |
10 168 20. 60 | 0.30
11 56 ; .00 | 0.60
12 36 " 0. 60 “
1 80 | 0.0
40 2 88 | 0.40 |
3 91 } ’ 0.50 l i

Note : Revised underground water level Remains after elimination of the influence

of irrigation water.

GH cm - s
’ | l /
o,

200 [~ ;///F
| : |
‘ P | /

150 A S —

100 - §A-~- ——

050 |- ——-- /90/ ;E— ~~~~~~~ —

5
0 5 /| 5"5
& 5
Y 2/ 0104 .
@i &
(o]
12°12 3910
o1
-IOO ‘7”’ JRRPEE — —
-150 / S . 1[ O
! ‘
38.10
0 200 400 600 800 1000

R mm
Fig. 3-3 ¢) Relation between the Monthly
Rainfall and Variation of Un-
derground Water Level.
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B3, T RIKAZEB OFOE & BETR TS L 0 AbSik
it & DBIR % FIV T C O ORI T K ALR B D/ [ %
RS A L EWTEHDT, UTZOMERBRNTE
DIREHTEA X 5. &FHF DKABAFER 2RR LI
DI 3 —2ThHBD5, TROHFHICE h % OB
i EHRKAL DR R & 2L U T AT ULIZ §
OMK3—3a) b) ¢c) THs. THubb—KICH
PEELT, 20k b2 iThiE
KO3 ER U, ZRucilito i hudkendE T3 58
FDHLPICRONLDTENEZRRAFREL, 21
> 6 DI OBFIC & A Hi F/KRL R DZI AL,
~NHDHIZHEIRE > TEBH-TUL S XDDT
KEWVH, 12H~5 HOMZiZ & A ERHFIIL@D
fATH2/NIN. 206 OV 2R TREN 2FHH
WD CRAT

[t 98=100 mm

LT,
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b A5l DR

6 A~11ADHOHE»ELD TREW
T &id, PNl %aE b > ABOIKORBRIC K 558
R EREBWEL, AR 2ERIILADOKDES
T ZNBHNENEE LU THETHS, Thb
LHITF/KICET A B ORI 5 3 DTHS. 128
~5DMIEE BAAPADVIKDEE XL, HE
TEDHERDBDINC ERBEHTE S, FIZEICESE
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Table 3-3. b) Inference of Rise and Fall in the underground
water level (rainfall: Ikeda)
\\ Year 1957 1958 1959 ‘ 1960 1961 1962 1963 1964
\\\ . . . ! 3 . . . )
Mon \\\ Rise| Fall |Rise| Fall |Rise| Fall | Rise| Fall Rlse Fall |Rise| Fall|Rise| Fall |Rise| Fall
1 68 66 168 54 50 4 44
2 50 26 34 168 82 68 132 66
3 56 5 24 54 52 110 46 86
4 74 138 38 76 36 84 42 74
5 38 64 26 148 164 124 164 28
6 114 26 126 116 124 210 104 216
7 46 210 | 122 | 170 34 | 128 62 80
8 72 24 86 50 18 18 150 164
9 154 50 ! 66 24 8 ! 20 110 | 100
10 84 90 i 18 188 8 44 170 4
11 3 64 145 24 l 5 16 : 42 60 126
12 ) 78 56 60 ] 96 116 i 98 62 164
Total 498 | 400 | 423 | 477 | 456 | 168 | 340 ‘ 923 1 374 4 338 ‘i 564 | 432 | 522 | 584 | 598 | 554
Diff. 98 | — —t54>288 — ——1583 36[—%132 ~]’—-\62 44\—
Ref. (annual rainfall mm)
Ikdea 2,190 i 1, 807 2, 358 i, 643 2, 236 ' 2,470 2,106 2,495
Tbusuki 2,416 i 1, 900 i 2, 498 2, 665 2,272 I 2, 695 \ 2,194 ‘ 2,384
mean 2,303 ‘ 1,854 2,428 1, 854 2, 254 ] 2,583 2,150 2, 440
Table 3-4. a) The rate of rise of underground water level by
the influence of the irrigation water.
\ Item Irrigation water| Rise of underground water (measured)| Rate Pattern of rise of
: underground water
1 \éVater No. 6 | No. 1| No. 3| No. 2| Ref. B/A an
mon - m3/day| depth s
\ t 2nd 3rd
Tenth “ %m/tenth well well well well |(mean)| D tenth | tenth | tenth
1 st @m 0.35 | 0 0.35% 0.175 I
5 2nd 0.50 0.95 0 0.70 0.54
3rd 56, 650 0.56 1. 10 1. 55 0.75 1. 90 1. 33 3.4 3.0
1 st 56, 070 0.56 1. 20 3.00 0. 45 2.30 1.74 4,1 3.0 —_
6 2nd 55, 250 0.55 1. 90 3.10 |—0.40 1. 65 1.76 3.0 3.0 — —_
3rd 61, 470 0.62 1. 30 3.20 0.50 4.00 2.25 6.5 4.0 3.0 —_—
1 st 77,610 0.78 2.50 3.50 4,55 4,50 3.75 5.8 5.0 3.0
7 2nd 80, 390 0.80 2.70 3. 30 3.70 5.30 3.75 6.6 5.0 3.5
3rd 87,760 0. 88 3.10 3. 40 3. 80 5. 50 3.93 6.3 4.0 3.5
1st |53980 | 0.54 3.20 3. 40 3.35 6.00 3.99 1.1 4.0 | 4.0 0.5
8 2nd 61,750 0.62 2.95 3. 30 3.15 5. 80 3.80 9.4 4.0 | 5.0 0.5
3rd 52, 340 0.52 1. 30 2. 65 1. 65 4,20 2.45 8.1 3.0 1 4.0 0.5
1st | 64,130 | 0.64 | 250 | 235 | 2.35 | 3.30 | 2.60 | 5.2 30 | 3.0
9 2nd 63. 980 0. 64 1. 50 2.75 2.05 3. 30 2.40 5.2 3.0 | 2.0
3rd 18, 580 0.19 |—0.10 1. 60 0. 45 1. 50 0. 86 7.9 3.0 1.5
1st ! —0.20 | 135 | 050 | .50 | 079 | 79 | 8o | L5
10 2nd 3 —0.30 0.20 0.20 1. 55 0. 41 f 7.9 3.0 - 1.5
3rd 0.75 | 0.10 |—0.40 | 0 011 ;
Total { 7.90 : } i
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Fi il

i3

H(m)

66.0

z 650
3
g 640
4m
Qs
3 3 mi/sec
s 2 030
g 1
Presumed horizono
5 10.25
s -1
5
T -2
5
£ -3 | 0.20
A ; | v
} | ®
Lt (cm) 330 cm|__257 320 273 737 281
S.32 33 34 35 36 37 38 39
1957 1958 1959 1960 1961 1962 1963 1964
Fig. 3-3 d) Fluctuation of Presumed Underground Water Level.
Table 3-4. b) Rise of the underground water level.
1959 1960 1961 1962 1963
o e ; “ , e
Item| & l.gm ‘
= |2 |88 o = ‘ o o
M g 2 }EL; g -é’ M dD | -8 M | AD|-& D | dD ~§ O | db
on. >|Sg|co8| 3 |85 85 | s <
Tenth |\ S |£2/95| 5 £5 £5 g8 | |EB
o 22| A | ED| =g =g J =g
1 st | D dD [ |
5 2nd i : 1
3rd 3. 4) ‘ 0.08| 0.27 0.27) 0.11} 0.38 0.38| 0.36] 1.23| 1.23
|
1 st 4.1 0.11} 0.45 0.451 0.11 | 0.45] 0.45/0.28 | 1. 15| 1. 15:0.46 1. 88| 1. 88
2nd 3.0| 0.11] 0.33! Q. 83’0 15| 0.45 0.450.09 { 0.27| 0.27/0.21 | 0.63| 0.630.40 | 1.20| 1.20
6 ‘ (0. 34) ,‘
3rd 6.5 0.09! 0.59 0. 69‘0 60 | 3.90] 2.850.62 | 4.03 2.75 or | 2. 66: 2.27\1.16 | 7.55| 5.84
| 0. 41
} 1 ] |
{ |
1 st 5.8) 0.11! 0. 64| 0. 82’0 89 | 5. 16“ 6.25/0.73 | 4.29| 5.5110.72 | 4.18] 4.84/0.935 5.42| 8.16
7 2nd 6.6 0.06/ 0.40| 0.690.82 | 5.45 7.20/0.70 | 4.62 6.41/0.74 | 4.88 6.22/0.90 | 5.95| 7. 77
3rd 6.3 0. 07‘ 0. 42) 0. 49‘0, 825| 5. 16| 6.15/0.66 | 4.15] 5.34/0.96 | 6.05| 6.43/0.86 | 5.42| 6.59
! e
1 st 11. 1] O. 09! 1. 00} O. 67[0. 825 9.16] 7.00 O 62 | 6.88| 5.47/0.79 | 8.78| 7. 16;0. 71 | 7.90| 6.73
8 2nd 9.4( 0.08] 0.75| 0.810.770; 7.23| 6. 79‘0 66 | 6.20| 6.07{0.68 | 6.40 8.330.63 | 5.92| 5.79
3rd 8.1 0.08] 0.64] O 61i0, 67 | 5.42| 5. 50‘0 65 | 5.26| 4. 90|O. 46 | 3.72 4. SOJO. 50 | 4.05| 5.51
1 st 5.2] 0.08| 0.40| 0.480.75 | 3.90] 4. 260.59 | 3.06 3.720.51 | 2.65 2.81l0.57 | 2.96| 3.21
9 2nd 5.2 0.40] 0.48/0.71 | 3.69| 3. 47‘0. 415“ 2.16| 2.43/0.48 | 2.49| 2.460.55 | 2.86| 2.79
3rd 7.9 0. 40' 0. 40}0. 69 | 3.58] 3. 13‘0. 82 ‘ 6. 48! 3. 080. 455| 3. 60| 2. 09)0. 56 | 4.43| 2.51
i
1 st 7.9 0.40 O.40i 3.58| 3.13/0.12 ‘ 0.95 0.77,0.195 1.54 1.27 4, 43| 2.51
10 2nd 7.9 0. 40| 0. 40| 3.58 3.13 1 0.95 0.77 l 54| 1. 27 4,43 2.51
3rd ’ ! 4 i
! |
Total 7.22; 7. 72| 60. 26|59. SII jSO. 02'48. 21 ‘50. 65|51. 81‘ 65. 63:64. 23
Note: Refering Table 3-4. a), the results which are calculated by (I) and (IL) are

almost identical.
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Fig. 4-1 a) Size Frequency Distribution Curve.
(1) No. 1 “Kyoden” depth 2.5m
(2) No. 1 “Kyoden” 3.0m
(3) No. 1 “Kyoden” 5.3m
(4) No. 2 “Kamisenda,, 5.0m
oyl
% [ T L
‘ ‘
80 i 7. ,,,,,,7__.%
70 SR ///~~ ]
///
60 S Lo —ie
50 L q_)%s, A 62 .
40 // i i _
e / 1
30f—r T 1
20 |
107 —— i
0001 6002 0005 001 602 005 04 0.2 05 10 20 50 100 200 580

Fig. 4-1 b) Size Frequency Distribution Curve
(5) No. 2 “Kamisenda” depth 10.0m
(6) No. 2 “Kamisenda” 14.0m
(7) No. 7 “Toshinaga” 2.9m
(8) No. 7 “Toshinaga” 4.4m
Table 4-1. Permeability (k cm/sec) measured in the field etc.
number of depth | effective | S by _p“m!’mg test __| by micro-
1 # diameter by formula ‘ recovery velocity
| | {
we | m ‘ mm constant Q ’ of level meter
2.50 0.05 | 3.25%107! j _
No. 1 3.00 ‘ 0.0005  3.25x10% | 7.14X107 | 6.86x102 | SA2X10°7
5.0 | 0.0009 | 1.05X107* f (S30™46’E)
| | - —
5.00 | 0. 0005 3.25X107° _
No. 2 10.00 | 0.0004 | 2.08% 10" not good 2. 711073
14.00 : 0.0004 . 2.08x107° | (S19°15'E)
{ < | —imes T T
i 2.90 f 0. 0085 i 9.37X1073 | _
No.7 | 714107 | 522107 | BSZX10
]} 4, 40 | 0. 0008 8.31 X107 g (S23°127E)
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Table 4-2. f) Summary of the rough estimation of the
water-balance in the Ikeda Lake.

Run-off
Expression Year ~ coef 0.4 Run-off coef 0.6 | Annual mean lake
Mean rainfall level
Total leakage Total leakage discharge |
cm cm m3/sec mm m

4-2 a) 1959 171.93 218.02 0.693 2022 64.92
4-2 b) 1960 127.71 169. 14 0.536 1828 64.70
4-2 ¢) 1961 176. 40 226, 07 0.717 ! 2148 64. 06
42 d) 1962 118.52 163.53 0.519 ’ 2474 64.22
4-2 e) 1963 135. 39 185. 81 0.590 ‘ 2215 64. 36
mean 192.5 0.611 i 2137

TRIEDH 217/50, Fid Hazen OARXZNTH
DR THEKERPIE L. HEDHIIN4—1a)
b) WRLI.
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T, kBKEE cm/sec
de %R cm
R OE °C
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C : 130
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UCIRINETE2TH DL, COBBIIHTARIESE
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HIFHC I T2 D3 SRIcEA OTzdic, it
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NRECERTRLUTHAE. (LIS TLDT KD
WTIIRDEHEUTIE WD T TRE 2N A T20) AT
HIFIZFERNMET 212913, B sT2hs
BRI U T D 5 T E A —DDRNELT
THHEEID, ZOYEITE 2D TE L DRTH
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X108m® &7z %, ZhuT L, LBt 400 ha 1242
MR- 2, 500 mm Dy 40 BWEET S DEL,
Z DN 60 % IIMEEIR 2 12 E DR AKOWRERICIET | &
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L6X10°m® Lis%. FIbb, i 4. TX10°m® i3 BEUTKRAMBETHS. Ml EOKRITHA LT
INEED ST E T 3,000 m FFOD FID E B AT 44.4cm ThH 5. FHEFHKOERHRIIFE 55.0cm

Table 5-1. a) Annual coeff. of run-off 1 overall coeff.
2 underground water coeff.
3 surface water coeff.

* Ttem Hoei (123 km?) Shinmaedabashi (54.7km?)
N ~Rain | T Wj Rain Note
AN fall 1 2 3 | fall 1 2 3
Showa | mm % % % mm %! % %
37 2997. 6 83.5 50.8 32.7 | 2696.0 93.3 41.1 52.2—|, summer rain (May,
38 3003. 3 84.1 53.3 30.8 ! 2744.0 78.6 31.6 47.0—|\ Jun. Jul. Aug.)
39 2757.9 | 104.5 58. 4 45.9 ] 2916.6 92.8 37.5 55. 3— Hoei
40 | 3323.6| 81.6 | 40.1 | 41.5 |2878.0| 86.2 | 35.4 | 50.9— (Shinmaeda
41 3841. 2 98. 4 44,7 53.7 3961.7 93.0 56.0 39. 4 \,/1868. 6 mm
42 2673.3 93. 6 53.1 40.5 2351. 5 74.6 27.4 47.2 (1642. 7 mm
i ‘ 1775.1
mean i 91.0 | 50.0 | 41.0 1 86.5 ‘ 38.2 | 48.3 \“(1611_0
e b e 1498 1
(appendix) Airabashi (68.0km?), (app.) Honjogawa 1813. 4
; ‘ : : : \\(2258.4
41 3847.2 | 86.6 | 48.2 | 38.4 | 3470.0 | 84.5 | 28.8 | 55.7 1478. 4
| ! | H . .
42 | 2284.5 [ 86.3 | 54.8 | 3L5 | ‘ Honjogawa ““Shirasu’
mean i 3065.9 ! 86.5 ‘ 51.5 1 35.0 ‘ area 95%
Table 5-1. b) Coefficient of run-off for the four seasons
winter : Dec.-Feb. spring : Mar.-May.
summer : Jun.-Aug. autumn: Sep.-Nov.
Item 5 Hoei (123km) Shinmaedabashi (54.7 km)
| ‘ e Note
Showé\“ win., spr. sum. aut, - win, Spr. sum. aut.
37 267.7 969.7 | 1323.5 337.1 1 210.7 583.6 | 1367.5 530.6 | upper: rainfall in its
(183.3)| (64.6) (54.0) (117.8) (132.5)| (77.6)] (93.8)] (95.8) season
lower : overall coeff
38 268.4 | 1163.5 i 1021. 3 401. 6 311.9 853.1 | 1081.7 453.5 (%)
(106.4)| (66. 3); (73.4)| (168. 5)1 (92.6); (81.6)] (68.4) (95.7)
a9 | 367.5| 662.9 |1280.0 | 447.5 | 862.9 | 509.8 | 1644.2| 571.8
| (144,0), (79.4)] (22.4)] (251. 7)‘ (76.2) (128.1) (45.0) (85.8)
40 315.2 871.3 | 1896.0 867.2 ! 238. 6 808.0 | 1027.9 803.3
(216.8)] (55.1) (583.7)| (82. 2)} (225.2)| (65.4)| (86.8) (93.5)
41 — | 1226.3 | 1629.7 702.4 1 185.0 908.7 | 1945.6 852.3
(160.8)| (66.6)] (89.6)| (184.8) (127.5)] (70.0) (75.8) (124.9)
42 163. 8 919.2 | 1281, 1 317.9 137.7 781.3 | 1096.0 371. 6
(304.9)] (63.3) (83.0) (193.2) (153.0) (88. 9)‘ (160.5) (93.7)
mean — | 968.8 | 1405.3 | 512.3 | 241.1  740.8 | 1360.5 | 596.3
(186. O); (65.9) (62. 6); (166.5)| (134.8) (85. 2)} (88.6) (98.3)
(appendix) Airabashi (68.0km?)
41 — | 808.6 | 1975.1 806. 4
(137.8) (69.7) (73.0)| (141.7)
42 164. 4 719.8 | 1105.3 350.1
(245.9)] (56.8)| (169.3) (106.2)
764.2 | 1540.2 578.3

mean (191.—5) (63.3)] (121.2)] (125.5)
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WD TEWT EDBE—DHETH % T L3S OUIRICE
WTHE S DT UIZHS, X & IR EITE | THBEHBR
DRIKI & KRR 2B U TRE 2INA T E LA
#5—1a) b)) c) KFEEDNAY THA. b
LIRS, © 9 AR 65 %, HAERE20 %, i
J& 5 9 DERBK S GLRmBBIIRE 123 km?) &,
25 2531 %, LA 69 % OFRTHEENKE Gt
FOLYIFER 54. 7 km?) %A U CHEMRE L, 20
$BEZE LT HBX DO RIY 22 flidd 25 &iThL
78% v 5 AR DERE U Tohh BEENAK A GEFth B

Table 5-1. ¢) Surface run-off coeff. and underground water
run-off coeff. for the four seasons
. Item | . 2 2
. Hoel (123 km?2) Shmmaedabashl (54. 7km )
- ‘ e | ‘ } i Note
Showa™. | Win | .| sum. l aut. win. i spr. | sum. ; aut.
- 18.6 | 33.2| 2431 329 241 44.4| 68.1| 32.5| upper--surface coeff.
(164.7). (31. 6)' (27. 8){ (84. 9); (108.5) (33.3)| (25.7) (63.2)] lower: underground
‘ i coeff. (%)
a8 89.0 32.3 1 42.5 71. 6 15.3 57.7 47.8 49,5
(173.8): (33. 9)2 (30.9) (97.0)] (77.3) (23.9) (20.6)! (95.7)
s 142 121 — 20| 825| 28.8| 286
| (127.9) (90. 9| (63.4)| (262.7) (76.2)] (45.7) (l6.2): (&7. 2)
i AR R
40 68.9 . 28.5 | 38.6| 42.0| 47.9| 43.6| 60.9| 5L7
(147 8)“ (26.6) (15.2)! (40.2) (177. 3)1 (21.8) (25.9) (41.8)
a | 15.0] 385] e85 474 171 337 535 521
| (145.8) (28.1) (21 1)) (137.4) (110.4) (36.3) (22.3) (72.8)
42 i 37.1 | 28.5 | 50.8 3&91 29.3 44.4 | 100.2 33.1
| (261.8) (34.7)] (32.2), (154.3)] (123.7) (44.4) (60.3) (60.6)
mean 40.5 | wz} 30.5 | 46.6| 22,87 50.5| 59.9| 39.6
(171. 3) (40 9)1 (31. 8) (129. 5)} (112.2)| (28.8) (26.8) (65.3)
(appendlx) Alrabashl (68 O kmz)
al 5.8 14.6| 459 | 458 |
(132. O)l (55. 1) (27.2)] (96.0) i
o 20.6 } 21,81 5.7 10.0 | 7
g (225. 3)‘ (35.0)| (111.6)] (96.1) | |
13.2 18.2! 51.8| 27.9 I
mean | aze.7y) (45.1) (29.4) (96.1) | [
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> TIERDEISRITE T 5 T & L BERER % % DR DRk
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CERIEARNERY ThH- T, Hid L1372 O OREFTR
T 2028 h BV O (FRwRH) 28 A
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® [3EHOMEHMELTES—1b) ¢c) O
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i) b)) E5 1963 (HHM38) 4E&, £FiHIE 106. 4
%1% 6 WD 186.0 & D IZBMITHI L. 1962
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DIZADITNINVT L EREL TR © v 2%b
T TSI UMD 5 DA D A0 I3 B IZED
VAR

i) b)) BH 1964 (FEFI39) 4ERK, LFIHE 251.7
DIV 166.5% L H IZA I KR, 2D WE
447.5 mm (33¥¥ S13.4mm X H/ NI D TR oHE
ANDREVPKREL, ZRABIVTETHNA T EEES
T5.

iii) b) 1965 (HHF140) 4ERKEES 82.2 % 12 /P
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A) - | /. Dy
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Fig. 5-1 a)
Over all coeff. of run off.
underground water coeff.
surface coefT.
according to variation of
the natura of the soil

A) over all surface run-off

the soil

Fig. 5-1 b)
Coefficient of run-off in
four seasons according to
variation of the nature of

%

Fig. 5-1 ¢)
Four seasonal coetf. of
surface water and unde-
rground water according
to the nature of the soil.

A) Spring A, Spring (surf.),
B) Summer

A, Spring (und.)

coeff. C) Autumn B, Summer (surf.),

B) over all underground
run-off coeff.

D) Winter B, Summer (und.)

C;, Autumn (surf.),
C; Autumn (und.)
D, Winter (surf.),
D, Winter (und.)
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Table 5-2. Coefficient of surface run-off depending upon the

variation of rainfall.

R £ Hoei Coeff. Shinmaeda Coeff.
a{lgtg ﬁ Year - of of
rainia Month Rainfall run-off Month Rainfall run-off
{
37 11 40.7 3.9 11 45.0 16.5
38 12 49,7 6.7 @) 47.3 22.0
0~50mm 39 1 46. 4 19.2 1 47.6 30.8
40 2 42.9 8.5 11 43.1 12.7
mean 9.6 mean 20.5
37 9 73.2 12.6 9 88.3 36.5
38 4 98. 6 7.8 12 96.5 16. 4
50~100 mm 39 5 69.3 18.5 10 65. 4 19.3
40 5 79.8 28.3 ®~9 79.7 32.6
mean 16.8 mean 26. 2
37 5 117. 6 16.7 5 101. 4 22.0
37 7 136.7 39.7 6 200.0 28.5
38 127.9 34.2 4 123.0 3.6
39 3~4 159. 2 25.0 @ 138. 4 13.8
100~200 mm 39 4 136.7 41. 4 7 186.7 37.2
39 7 106. 6 20.9 159.2 11.9
40 6 199. 5 40.8
40 178.9 18.3 ® 148.1 11. 4
40 10 143.9 13.5 8 148. 1 43.2
mean 25.3 mean 26.8
37 7 206. 8 58.6
38 .6 263.8 27.6 ® 273. 4 42.8
38 ®) 248. 4 29.5 9 248. 1 64.7
200~300 mm 39 8 271.0 49,7
39 9 218.6 42.7 9 297.0 70.2
40 5 203.7 22.0 5 263. 1 66. 0
mean 34.3 \ mean 60.5
above 500 mm 39 6 646.7 65.7 ® i 650.3 84.0
Reference
Airabashi Coeff.
Range of Year of
rainfall Month | Rainfall | run-off
100~200 mm 40 8 177.8 27.7
37 7 294, 2 39.6
39 8 216.3 11.3
200~300mm 39 9 299.0 46.6
40 5 278. 6 29. 6
mean 31.8
300~400 mm 39 8 400.0 43.7

V. ZAUSSIORRIIK SV, ZHEOMBEIE/N
IVOWBRALILEERETS.

iv) b) ¥l Mg 1963 (HF138) 424 92.6 %
1964 (WAF139) 44 128.1 % B2z ZN AR &%
O & O BE THBERZCRNILBEFEICPKRE
V.

v) c) % 1963 (HAFN38) 4E% 173.8%i%, M4
WOZMEICE 2 3OTHY, FalHEE 1963 (HF38
A 713 %, FK 95.7 % 132 N2 1wl d UV 3ET
ZORIOAL EXZITIREN S . ZDbFERRIT L T—
BT 3~6 WHOX LV ERZEINS.

® Huizg FHlELTHMMFTLC LRI vF R
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5-2 Presumed Detention Curve (Shinmaeda, 1966, 67)
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Fig. 5-3 a) Presumed Detention Curve (Hdei, 1966) upper
Fig. 5-3 b) Presumed Detention Curve (Hoei, 1966) lower
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Fig. 5-4 a) Presumed Detention Curve (Airabashi,
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Fig. 5-4 ¢) Presumed Detention Curve (Airabashi, 1967)
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JiHh & BLHIKY SO ha DIZhT KIS ILAA T HEily

BiTle-1z. (1963 4£10 H~1965 43 HOM &, Z LB L TS, AFE [ RFICBWTERBE O
Table 7-1. a) Calculation of water-balance sheet in Ikeda Lak.
Water Water | Evapo- Rainfall \?;at;lr Water | Total Net Net Remarks
level at on the t}?e level leakage
the used | ration | water atch- | at the Kyoden g Net leakage
Date [start of . surface| €2t¢ leakage w which is con-
ment |end of .
the | (—) CD) +) area spring (=) verted to
month . s month discharge
(em) © Cem) | (em) | Cem) | oy (cm) | (em) | (em) | (cm) m3/sec
showa !
34. 4 6474. 00 — 5.38 21.10 | *15.00 | 6504.72| 13.72 4,82 8. 90 0.35
5 6491, 00 —_ 4,85 19.80 | *15.00 | 6520.95 24.95 5.15 19. 80 0.79
6 6496. 00! 0.32 4, 40 31. 60 | *15.00 | 6537.88] 19.88 5. 00 14.88 0.61
7 6518. 00 1. 08 4,19 30. 20 27.10 | 6570.03| 40.03 5.25 34.78 1. 38
8 6530. 00! 0.78 3. 89 25.90 20.90 | 6572.13] 35.13 5.20 29.93 1. 19
9 6537.00, 0.76 4,29 10. 00 13.20 | 6555.15] 39.15 4,95 34. 20 1. 40
10 6516, 00 — 2.86 15. 00 10.30 | 6538. 44| 33.44 5. 10 28. 34 1. 12
11 6505. 00! — 2.49 19. 50 11. 30 | 6533.31| 26.31 5.05 21.26 0.87
12 6507. 00, — 3.22 10.80 9.90 | 6524, 48] 29,48 4.95 24.53 0.97
35.1 6495, 00 — 3.19 3.30 6.20 | 6501. 31| 25.31 4,90 20. 47 0.81
2 6476. 00 _— 4. 38 3. 30 3.60 | 6478.52] 11.52 4,34 7.18 0.32
3 6467. 00 —_— 4.82 11.70 4,20 | 6478.08] 12.08 5.05 7.03 0.28
Total ! 2.94 47.96 | 202.20 | 151.70 331.06, 59.76 | 271.30
4 6466. 00 — 5. 06 24.90 10.70 | 6496.54] 15.54 5. 00 10. 54 0.43
5 6481. 00 0.62 4,23 37.10 24. 40 | 6537. 65| 25.65 5.35 20. 30 0.81
6 6512. 00 6. 43 4.20 29. 00 24.10 | 6554. 47| 18.47 5.22 13.25 0. 54
7 6536.00; 20.20 7.51 2.70 12.70 | 6523.69] 23.69 4,90 18.79 0.75
8 6500.00; 19.19 7.99 11. 80 11. 30 | 6495,92] 22.92 4,82 18. 10 0.72
9 6473.00| 17.78 5.24 14. 40 8.60 | 6472.98] 23.98 4, 49 19. 49 0. 80
10 6449, 00 —_ 7. 46 2.30 4.80 | 6448. 64| 39.64 4,52 35.12 1. 40
11 6409. 00 — 3.30 8. 50 8.30 | 6430.50] 10.50 4, 20 6. 30 0.26
12 6420. 00 — 3. 49 15.20 6.20 | 6429.91] 21.91 4,26 17. 65 0.70
36.1 6408. 00 ! 3. 36 16. 60 9.20 | 6430.44| 24.44 4,18 18. 26 0.73
2 6408. 00 —_ 3.02 8. 60 7.30 | 6420.88 19.88 3.72 16.16 0.71
3 6401. 00 3. 47 11. 80 7.80 | 6417.13) 18.13 4,31 13. 82 0.55
Total 64. 22 | 58.33 J‘ 182.90 | 135. 40 262.75 1 54.97 | 207.78
36. 4 6399. 00 — 3.73 20.70 11.10 | 6427.07; 13.07 4,22 8. 85 0.36
5 6414, 00 0.84 2.12 42,00 26.30 | 6479.34] 35.34 4. 47 30.87 1.23
6 6444. 00 5. 36 4. 49 30. 40 29.10 | 6493. 65| 34.65 4, 44 34. 65 1. 20
7 6459. 00; 10.31 7.34 13. 60 17.20 | 6472.15] 18.15 4,72 13. 43 0.53
8 6454.00] 15,57 6. 89 18. 90 15.10 | 6465.54| 38.54 4,80 33.74 1. 34
9 6427.00; 11.75 7.80 18. 20 14.80 | 6440.45| 31.45 4.54 26.91 1. 11
10 6409. 00 1. 08 7.61 18. 20 14.10 | 6432.61 34.61 4.58 30.03 1. 20
11 6398. 00 — 5.28 18.70 14.80 | 6426.22 30.22 4,42 25. 80 1. 06
12 6396. 00 — 6.92 6. 60 9.80 | 6404.88; 22.88 4.50 18.38 0.73
37.1 6382. 00 —_ 4,89 12.20 8.60 | 6397.91| 30.91 4. 38 26. 53 1. 05
2 6367. 00 — 4,68 9.70 6.00 | 6378.02] 18.02 3. 86 14,16 0. 62
3 6360. 00 _ 5.27 6. 20 4,60 { 6365.53| 21.53 4,23 17. 30 0. 69
Total 1 | 44.91 | 67.03 | 214.80 | 171.50 } 329. 37 ! 53.16’ 276. 21
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Table 7-1. a) Calculation of water-balance sheet in Ikeda Lake. (continued)
Water | Water | Evapo- Rainfall Vg.at:lr Water | Total Net Net Remarks
level at on the tﬁe level leakage
the used | ration | water! tch- | at the Kyoden & Net leakage
Date |start of surface| €3¢ t d of leakage, [¢D) which is con-
the - ) ment | end o spring verted to
month G ?re§ month ) discharge
Cem) | (emd | (em) | Cem) (:{n) (ecm) | (em) | (em) | (cm) m?/sec
showa
4 6344. 00 —_ 4.76 26. 00 11.00 | 6376.24] 14.24 4,10 10.14 0.42
5 6362.00 1.05 3. 88 30.80 21.70 | 6409.57] 21.57 4,52 17.05 0.68
6 6388. 00 8.22 1. 64 65. 20 47.20 | 6490. 56 9. 56 4,54 5.02 0.21
7 6481.00; 19,51 5. 63 31. 20 37.60 | 6524.66| 27.66 4,62 23. 04 0.92
8 6497.00; 25.92 7.92 18. 80 23.40 | 6505.36| 14.36 4.36 10.00 0.40
9 6491. 00 11.42 7. 30 14.50 14.20 | 6500.98] 18.98 4,07 14.91 0. 61
10 6482. 00 2.21 7.65 1 12.60 11.90 | 6496. 64| 33.64 3.88 29.76 1.18
11 6463. 00 — 5.64 1 12.80 9.20 | 6479.36| 32.36 3.90 28. 46 1. 17
12 6447. 00 —_ 7.85 1 7.10 6.10 | 6452.35, 30.835 3.83 26.52 1. 05
38.1 6422. 00 —_ 1. 15 ! 16. 60 8.90 | 6446.35] 14.35 3.78 10.57 0.42
2 6432, 00 —_ 5.17 4,90 6.10 | 6437.83] 11.83 3. 54 8.29 0.35
3 6426. 00 — 6.40 1 7.10 ! 5,10 | 6431. 80| 16. 80 3.70 13.10 0.52
Total ! ’ 68. 33 64.99 | 247. 60 ' 202. 40 ! 245,70 48.84 | 196.86
38. 4 6415. 00 — 5.23 21. 60 9.70 | 6441.07 9.07 3. 66 5. 42 0.22
5 6432. 00 3.56 3. 60 42.20 25.30 | 6492.34| 21.34 3.98 17. 36 0. 69
6 6471. 00, 17.59 7.60 28. 20 24.60 | 6498.61| 12.61 4. 05 8. 56 0.35
7 6486. 00 26. 40 9.09 22.50 19.50 | 6492.51} 13.51 4. 06 9. 45 0.38
8 6479.00, 17.90 6.32 37. 40 30.60 | 6522.78| 32.78 4. 06 28.72 1. 14
9 6490.00| 15.85 9.27 6. 20 17.00 | 6487.98| 29.98 3.73 26. 25 1. 08
10 6458. 00 0.25 10.07 3.00 6.50 | 6457.18| 28.18 3.70 24. 48 0.97
11 .+ 6429.00 — 7.55 10.60 7.20 | 6439.25 26.25 3.59 22.66 0.93
12 f 6413. OO; — 7.93 10.30 5.60 | 6420.97| 19.97 3. 64 | 16. 33 0.65
! i
39.1 6401. 00 — 1  6.29 21. 40 10.30 | 6426. 41| 16.41 3.53 | 12.88 0.51
2 6410. 00 — 6.15 9. 80 8.60 | 6422.25| 19.25 3.10 ! 16. 15 0.71
3 6403. 00 —_ 7.54 7.90 6.80 | 6410.16| 19.15 3. 36 | 15.80 0.63
H | i
Total ‘ 81.55 | 86.64 1 221.10 | 171.70 ‘ 248, 51 44,45 | 204.06
i : J
4 6391. 00 0. 54 5. 69 24. 49 11. 07 | 6420.97| 11.97 3. 50 8. 47 0.35
5 6409. 00 6.29 6.37 14.06 11. 30 | 6422.24! 19.24 3. 67 15.57 0.62
6 6403.00; 16.53 3. 62 37.10 34.10 | 6454.05 8.05 3. 50 4,55 0.19
7 6446. 00/ 24.80 13.15 38. 86 33.50 | 6480.41] 39. 41 4,68 34.73 1. 38
8 6441.00; 16.10 10. 86 42,61 36.00 | 6492.71] 43.71 4.03 39. 68 1.57
9 6449.00; 14.08 9. 53 27. 40 31. 70 | 6484. 49| 35.49 4. 40 31. 09 1. 31
10 6449, 00 0. 28 9. 90 16.75 19.30 | 6474.87| 31.87 4,10 27.77 1. 10
11 6443. 00 0.25 7.74 5.57 13.10 | 6453. 68 17.68 4,08 13. 60 0. 56
12 6436. 00 0. 32 5. 27 3.57 6.20 | 6440. 18' 19.18 4,26 14.92 0. 59
40.1 6421. 00 0.43 4,92 7.97 3.50 | 6427.12 18.12 3.61 14.51 0. 58
2 6409. 00 0. 46 5.52 8. 84 3.30 | 6415.16, 10.16 3. 31 6. 81 0.30
3 6405. 00 0.63 9. 85 P 9.91 3.90 | 6408.33| 15.33 3. 86 11. 47 0.45
(4) (6393.00) | !
Total | | 80.71 | 92.36 | 207.14 | 207.60 270.20 | 47.03 | 223.17

T OWTH U208, HEPMBITBIIDACED
TKIGZ 2 L) B> 12 DTHHE b I HRRICHT 3
b OB HBEDS Y, AFROIENCH ]
HBeRUTHUIIREEZ B CECEIUTHNRE
OIic AR 2R, Thze 1953 (HF128) 4~
1963 ([138) 4% T OHHBF 2 Vi L TR Lic.
UTeis-> TS EFIRIT S 5 20 § KEHNITIZZIfIC

A2 TOEDITTH3. BHIELBSOTHUIIERE
BICAN TRO=ZRZHE LU TRE21T8- 1205, 8
ZRVE S R TEELINE
BHHUI.
. ZMTORHEBKEOSH & RHEKEOR Y
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Table 7-1. b) Water-balance in Ikeda Lake.
Water | i en | Water | Evapo- | Rainfall | Rainfall| Total | Net
Date level sp}ll‘(i)nge " us:der ra‘?gr?- or;i l?h: or? l?h: lea(i:ge seange _5
(showa) (rrg?;() | water catch- . 4X2
i Q surface rnentaria} e )
se | ST} so.76 2.94 | 47,96 | 202.20 | 151.70 | 83106 | 271.30 | 82.0%
35 es. g? } 54.97 64.22 58.33 | 182.90 | 135.40 | 262.75 | 207.78 | 72.0
36 2%: 23 } 53.16 44.91 67.03 | 214.80 | 171.50 | 829.37 | 276.21 | 76.0
37 2;1 ZZ }} 48.84 | 68.33 | 64.99 | 247.60 | 202.40 | 245.70 | 196.86 | 50.0
38 2Z:§§ } 44,45 81. 55 86.64 | 221.10 | 171.70 = 249.31 | 204.86 | 56.0
39 23' o } 47.63 | 80.71 92.36 | 237.14 | 207.60 = 270.80 | 223.17 | 57.0
1st Trial 12N & ANLE OBIKERE KR ITA T O#h FKFfa &
monthly overall proportion (%) EZOKBERE ABIERMATIEE LU TRITEA &
rainfall coef. — X, AbUoEKkE (Q) XHE O mHBIKEHE
Cmm) (%) 1st 2nd | 3rd -
mon. | mon. | mon. | - Q) EASEHTF/KD 5 ORGR (0 E2BATY
0~ 50 40 50 40 10 % AERHEBREE . Iz WS
o~ | g0 | %0 |40 10 s SWETSTADD EEAS. 3D 0 1
101~150 60 50 | 40 | 10 A~10 ORI EF LN 2R T & &3 9 Tt~
151~300 70 50 | 40 | 10 . . .
o IR O I 25, ZAUZHI S NCHIKEL & OKEBENRIBE % b S
501~ 9 50 | 40 | 10 B EBRIRIZUL, DABVIKORBI & 5 HTFK
ond Trial RLO—BEIAR FRICESE O IN, Qi
AR INT, KEEOCHE ORI T/RAITEER S % H
monthly | overall proportion (%) Tk (Q)) &MIKAIT BIR 5 #id HiEkE
rainfall coef. st T 2nd T 3rd | 4th , o T BT . oy
Cmm) (%) |t [ 204 ] 300 | ot (@) EDRIEUTRY fo TRICR AR LB
o T w T w2 20 V- ChBEEST O MEEYK O fitl & ML
51~100 50 30 30 20 20 7. BE, BECUBAEINIZUZEORR
101~150 60 30 | 30 | 20 | 20 R R
151~300 70 30 | 30 | 20 | 20 7 H K EL OB it P DB 57K i 2 U THHTRYD
301~500 80 30 | 30 | 20 | 20 . . . :
301~ IR BT ETEDAS TRERTHS. BADTHIOH
! ! - woee TkALOFE FEEK 3 —2 GEEKA OBREL)
3rd Trial WWRLUTHS. RO RN BHIBEGEEE 1963 (FEFN
monthly overall proportion (%) 38) #2103 LA D, No. 2 JF= DAL (B 0. 80 m)
rainfall coef. |t Tond | 3rd | 4th T 3EHEIC & Y iR DRIRKALZ CHIC—E S & TR
(mm) (%) § ety -
mon. | mon. | mon. | mon. MUT3DTH3. Bssad» ORHBKRIET—
0~ 50 40 30 30 20 20 2a) b)) ZOMITRINTDH 5.
51~100 50 30 | 30 | 20 | 20 ; )
101~150 65 40 30 20 10 2) HIF/KEERAE (Q:) EAHEDTEH TN H
i S - B B I FAAS R % 1772 > T 1963 (AT 38) 4 10 A
501~ 95 55 30 10 5 ~1965 ([f40) 4E3 B £ TCOMIT N TADITORHA

TZDBEH%Z 17785758 D Ak % 8-> TWRWERE
i, RO EWET A ELIIMENHHELTY, &
IRTCE Y KB % pH BLUBREBEE L ETHIRE
UTckERIEH F DR & Lgnds, kIR OZEHEDT,

“STHEAK” EABEFHEREOKIR 2N TIOR8
Lt %He > T b, &L “GHEBK” OREFZEL

HkeAaBE, BT—1a) b)Y WRIEY 1964
ETALFA»SHBEUTI BIEBICEL, Z ORI
W a5, 0 10 LB ETEREIERTIZ 50
TEBODIZD AN IK DR DS R KA 2 37K
AEHERTH % EREFRIZNZN 2, 100 mm, 2, 500
mm EDILN BN ERENLRT—1ILR D L ST
M RN DS —RIC L D LLEEN T Th 5 EHEE
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Fig. 7-2a) Conceptional figure proving the

supply of underground water

Fig. 7-2 b) Conceptional figure expressing

a) assumed well the out flow of “Kyoden” spring
b) underground water table . .
c)> lake s%de a) “Kyoden” spring e) lake
d) “Shirasu” strata b) underground water f) cavity
) impermeable strata c) impermeable strata g) 350~450m
f) 50.50mU. S. L d) Ikeda “Shirasu” h) 900~1000m
g) 8.00m
h) H=HG
Table 7-2. a) Calculation of discharge from the lake into
“Kyoden ”’ spring (No. 2 welD).
b= I ° l 1)
S 3 . Ts|tllase| %
-08 ° 8% of 922 953w 883 a
g S22, £g 5,858 Eo |ecgf SPE| og 5
< =R e Qo B E&D;_. @@ca‘ o5 :Qe'c-
a S5Ms 5 | &S2.0 2885825 2ES | 2 5
- —_— jm
$5s5 5z owBEE fEPEgse 5ip ZF ¢
w‘ =S = i Nodcsl mal | Q&
j — i - : -
mean m) | left years before | (m) H Q, Q: , No. 3 well
(m3’sec) | right this year | I (m) (m3/sec)(m3/sec) m3/sec
Showa ! : |
38.10. 1st 10 0.195 64.53 | 1, 13.56 1, 14.03| 57.69 | 7.19 1 0.0575 | 0.1375 | No. 3 0.135
2nd 10 0.195 64.44 | » 13.44 ~ 13.94| 57.40 1 6.90 ; 0.0540 | 0.1410 0.145
3rd 10 0.185 64.34 : » 13.48 ~ 13.84| 55.80 | 5.30 © 0.0386 | 0.1464 0.143
11. 1st 10 0.186 64.23 | » 13.46 » 13.73| 55.29 4,79 1 0.0342 | 0.1518 0. 147
2nd 10 | 0.181 | 64.19 | » 13.46 ~ 13.69| 5510 | 4.60 @ 0.0325 | 0.1485 0.147
3rd 10 0.181 64.16 | » 13.52 ~ 13. 665 54.74 4.24  0.0294 | 0.1516 0. 149
12. 1st 10! 0.181 I 64.11 v » 13.45 ~ 13.61 ! 54.53 4.03 0.0274 | 0.1536 0.151
2nd 10 | 0.166 64.02 | » 13.38 ~ 13. 52[ 54,42 | 3.92  0.0267 | 0.1393 0.138
3rd 10 0.163 64.01 | » 13.32 ~ 13.51 j 55.34 1 4.84 0.0342 | 0.1288 | 0.136
39. 1. 1st 10 0. 166 63.79 | » 13.30 ~ 13.29| 55.38 4.88 | 0.0343 | 0.1317 0.141
2nd 10 0.165 64.07 | » 13.24 ~» 13.57| 54.09 3.59 | 0.0241 | 0.1409 0. 140
3rd 10 0. 166 64.09 | » 13.16 ~ 13.59| 54.05 3.55 | 0.0241 | 0.1418 0. 141
2. 1st 10 0.168 64.08 | » 13.15 ~ 13.58| 54.00 3.50 : 0.0240 | 0.1440 0. 143
2nd 10 0.169 64.04 | » 13.10 ~ 13.54| 53.92 3.42 1 0.0229 | 0.1461 0.145
3rd 10 0.166 64.04 | » 13.08 ~ 13.54| 53.94 3.44 | 0.0230 | 0.1440 | 0.142
3. 1st 10 0. 166 64.00 | » 13.08 ~ 13.50| 53.92 3.42 | 0.0229 | 0.1431 0.142
2nd 10 0.169 63.94 | » 13.02 ~ 13.44 — [ *3.35 | 0.0222 | 0.1468 0.136
3rd 10 0.168 63.95 | » 12.98 ~ 13.45 — #3.28 ¢ 0.0216 | 0.1464 0. 146
4. 1st 10 0.163 63.92 | » 13.02 ~ 13.42 — #3.21 | 0.0210 | 0.1420 0.141
2nd 10 0. 164 63.97 | » 13.10 ~» 13.47| 53.64 i 3.14 ,‘ 0.0202 | 0.1438 0. 142
3rd 10 0.165 63.88 | » 13.08 ~ 13.38| 53.61 3.11 1 0.0202 | 0.1448 0.143
5. 1st 10 0.165 64.07 | » 13.16 ~» 13.57 — | *¥3.19 | 0.0210 | 0.1440 0.143
2nd 10 0. 166 64.07 | » 13.26 ~» 13.57| 53.76 3.26 | 0.0216 | O.1444 0.144
3rd 10 0.169 64.04 | » 13.36 ~» 13.54| 53.77 | 3.27 | 0.0216 | O.1474 0.143
6. 1st 10 0.165 64.02 | » 13.44 ~» 13.52 —_— ; *3.26 | 0.0216 | 0.1434 0. 140
2nd 10 0.167 64.02 | » 13.74 ~» 13.52| 53.74 3.24 | 0.0215 | 0.1455 ! 0.142
3rd 10 0.167 64.40 | » 14,10 ~ 13.90! 54.19 | 3. 69 | 0.0250 | 0.1420 } 0.127
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Table 7-2. b) Calculation of discharge from the lake into
‘““ Kyoden ” spring (No. 2 well).
b0 [T ' I
SE| 2 B o s | ¥ | gBe|
< 5 = )
a, o o 5 w25 lpgs P 0185 — k¢
2 PR > O — 1) 8 0o g8l &= z E g-’o o o
= Swg | 29 c0a® EB— |2ggc Y E | He <
a E55 . | £38sw 255 5025 zBE| £% 5
B89 | 2, | =.zgf  BEslEzie 82, 38 &
<TM | BE AE3=5 =27 Bsss|aws | o&
e i Y | N P — -
maan (m) |up: 2 years before (m) H Q, Q No. 3 well
(m3/sec) low : this year (m) |(m3/sec) (m?/sec) m?3/sec
“Showa ) I )
39, 7. 1st 10 0.221 64.43 |1, 14.36 r. 13.93] 55.24 4.74 | 0.0339 | 0.1871 0.144
2nd 10 0.225 64.37 | » 14.44 ~» 13.87| 55.94 5.44 | 0.0394 | 0.1856 0. 146
3rd 10 0.223 64.37 | » 14.48 ~ 13.87( 55.59 5.09 | 0.0370 | 0.1860 0.144
1st 10 0.216 64.38 | » 14.48 »~ 13.88| 59.94 9.44 | 0.0870 | 0.1290 0. 143
2nd 10 0.254 64.30 | » 14.48 »~ 13.80| 60.27 9.77 | 0.0862 | 0.1678 0.181
3rd 10 0.278 64.54 | » 14.44 »~ 14.04| 61.04 10.54 | 0.0958 | 0.1822 0. 204
1st 10 0. 280 64.44 | » 14,40 » 13.94| 61.02 10.52 | 0.0955 | 0.1845 0.195
2nd 10 0.278 64.36 | » 14,38 ~ 13.86| 61.19 10.69 | 0.0975 | 0.1805 0.202
3rd 10 0.279 64.47 | » 14,38 ~ 13.86| 60.99 10.49 | 0.0950 | 0.1840 0.202
1st 10 0. 248 64.52 | » 14,30 » 14.02 60.59 10.09 | 0.0900 | 0.1580 0.171
2nd 10 0.244 64.45 | » 14.30 » 13.95| 60.26 9.76 | 0.0862 | 0.1578 0.170
3rd 10 0. 246 64.43 | » 14,22 ~» 13.93] 60.06 9.56 | 0.0840 | 0.1620 0.190
1st 10 0. 246 64.41 | » 14,10 » 13.91| 59.89 9.39 | 0.0817 | 0.1643 0.189
2nd 10 0. 245 64.48 | » 14.06 ~ 13.98; 59,28 8.78 | 0.0738 | 0.1712 0.196
3rd 10 0.245 64.38 '~ 14.00 ~ 13.88| 59.66 | 9.16 | 0.0790 | 0.1660 0.200
1st 10 0. 245 64.32 ' » 13.92 «~ 13.82| 59.57 9.07 | 0.0774 | 0.1676 0.203
2nd 10 0. 245 64.26 | » 13.86 «~» 13.76] 59.55 9.05 | 0.0770 | 0.1680 0. 206
3rd 10 | 0.247 64.23 1 » 13.76 » 13.73| 59.56 9,06 | 0.0770 | 0.1700 0.213
40. 1. 1st 10 0.216 64.18 ‘ » 13.72 » 13.68| 59.42 8.92 | 0.0760 | 0.1400 0.184
2nd 10 0.216 64.16 i » 13.74 » 13.66' 58.99 8.49 | 0.0705 | O.1455 0.178
3rd 10 0.215 * 64.11 . ~» 13,78 » 13.61° 59,09 8.59 | 0.0722 | 0.1428 0.188
2. 1st 10| 0.216 | 64.11 |~ 13.82 ~ 13.61 5899 | 8.49 | 0.0705 | 0.1455 0.194
2nd 10 0.217 64.08 l ~» 13.78 ~» 13.58 59.19 8.69 | 0.0732 ! 0.1438 0.195
3rd 10 0.217 64.07 |7 13.76 ~» 13.57 58.90 8.21 | 0.0860 | 0.1490 | 0.194
3. 1st 10 0.215 | 64.03 L 13.72 ~» 13.56: 58.71 8.21 | 0.0680 | 0.1470 0.192
2nd 10 0.216 64,99 | » 13.74 » 13.49 58.18 7.68 | 0.0623 | 0.1537 0.184
3rd 10 0.217 63. 97 | 7 13.68 ~» 13. 47§ 57.94 7.44 | 0.0595 | 0.1575 0.185
INB. FIHADNOE — 215 L HKRDE— 7 h= 8 m*® BhKERER DREER D> & T
FTOREDOL st 40~50H% L3N H=8m+ (H/KAL 50.50 m & A$FEsTHcH Rk &
B EIAMTIRTIE ) v 5 R A DORERT /K52 DFE)
0.22m/1H Ei3F—HT 505, DAVVIKOEREIC k==0.0218 cm/sec kAR DGR

B ERMTFKDOMBER L EBTES.
H R 7KF A OBFRIT DU T HYVETRE D5 e s Y Bk
2y s AR TH A DT, T7—2a) IWRTLD
CHEOHEKDOBMZHFITHETLEDEEFEALN
3. ko TROARBKBLEOHFADAN ZEA L TR
BR{T-12. T78bb

L. ,&ﬂ.ﬁ%ﬂﬁz %0.7

log1o 70

Qz:

212U
R=400 m(300~500) Fig OHufZHE D> 5 FIkT
res=5m(5~6) WK DBILAH> 5 HIMT

COEXOKLNT 0.7 BRLE ThH T ETDOTHBEL
e 50, HG (hE O EiH KAL) (388
R A58 Y 7K A OWIKEI DKL 2 HR 5 L5, HZD
IRELD> 6 A TR SHHITHIKRT A EEBALH T LT
PUARIRTH A . ZHAHKELERTET L
RIETASIE AITEE L, 2 ORI ILIRINE S sk %
DD TOHWW A BEFVHT TN S0
5TdHBH. HHTHE L TR ORZE R % BALIE Y
72h 100, ERHAK 50 AUEZOEHEIE TS &
IRBDITTHBH, RS 50 Tixzd, Bt
FHRECRKIYOBAERDD S Hd ZELUTHE L,
0.7 L UTEIT D EARGHBD N EBDNI.
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T i

HT AR (Q2) 27T 5 MIE DX A H T /KALIC
DWTIE, E9EEHER (19634210 H~19655:3 )
D5 HEADBVKDEBEIEA T 3 - 13 5 FARNDS
FELTHRTLUTCNAS 5 A G E TORIZMNT,
HIFANM ORBEHI S S ARINE & 2L, 20 %A
ITHASEd 5 & &, BTSRRI K h AWAK 100 mm
PHEELT, ZN 4 ) DBREICE » THIT KA OF
BN A T EIK3—3b) R LIZHEYTH
5. TiebbZzORBEEG, ZnZFNHAICI-T
BOX DL UAEH (B) iKd-> TKENDHS. %
UL % —EDHBIN 2 FHE 2R U, Hkith i I
No. 2, No. 3 2\ THNE EREISIZ6~F1L
BE, 12~5 AiEN. TRHEG I zhCElLT
W5, 6~11Fi3hDERMEMEITIED Y1372 L,
XL DADNVIKDERRICE ABTH B EEALT
BUTARERTIZZD. UIZhio THhADSIKD
iETIUL, LORBZIE X BEHM L TUETH
5. COBIRERAL TR BARZET S EEA
S5 5 FEK A DR TR RAL GZESH T KA & 5)
BRETHEET D, ZDI2DICH TN OEBEAIYE
BesbU Fmic g 35 (3—2, KM1—1
b) ), No. 1 3BEKSOFEMEH— GHIKDK
) — @ 7kHfiz, No. 4 12 FEAK 500 m i,
No. 6 2id 20 FSEAEVKHACH Y, & BTk
HE (5m LUF) Th-T, [EAF & KOLFREON
oLz L, #DREHE DB L L
FLIL TS, ZRUC LT 10m 5 DS 2o
No. 2, No. 3 1%z ORI 11 40 HHENDE &
B LY, £ No. 2 3372131204, 205
e d K&V, 0HLBEOTHIE No. 2 1K Tt
ERITRTH 205, ZHICLlz BEE % RT 4 O
No. 13 FIAHEBH . WIFR L L2RTTT LT
WERREICIHIK AN AL D 5 T & D> & /KIRHET
BHRLUTHS § DEEZZ SN, ATILED & D—fR
HEFK E#IKD> & DBFBKDEFR AT 250 Z1T
Z ORI RITCOB DML, 2Rk b
SHE THRCE Y - TIILE B[S % DT, 2hk
Y FPROECH AHEDABIEIN TN B T &
TRBITH 72 720, SR DRI © 5 X DOHERfE %

MWEDE—BERS LT 400m U, Z0H
Witdh% No. 1, No.2 No.3 No. 4 HFE oD

P, KR DBIKEINE & & - & b HITZHE DXL L
T5 No. 2 HEZPRATINARAEE L, Z0OK
N2 BT ICEATREI LI & D% & - CTEKARIT
DX FECHFADL EHEET A T & & LTz, 2 DR

BRI I AT % & DZky 51k N
TIALEICH D No. 1 HETHS. 3xikT—2RI
FANTZREL 0.7 iR D3> 5 4 No. 1 & No. 2
o NEATREEN U AR A O 5 DR KL R kA
MBRICERMNTH 2133 TH 5 LidBbh 255, #Em
DURTEL DIz No, 2 DFFEKN % & - THHEE
UTe. $0b bR S S 578k 5 i
MH AN O BIE R U TWATH A5, 1964
(FF39) 455 B RMiciz No. 1 & No. 2 #3458
B U AR E O E & A EH—KALIT d - 12
LR UTARSEZWD. 2 DAL Y B DR EIES Ok
hZbaE No. 2 OFZNEEBRTHAH EHEL, U2
i3 2 DK No. 1 OHHMIIKAL 53. 76 m & No. 2
DAL 46. 8T m #[EINITRRA, L% No. 2 o
FRKOL 2 BT AT U TSR RARBL E LTe. 85
AABIE DIMFTEER 2 RRIH R M2 DELT
N LTz, 1tEAEZ 00— AT LT, No. 2
Wit b LLOERBEIC B D IKAL & 2% CHUGENET) 2R
9 No. 3 2RO VICHNTEE LI, #TFKROH
& 0,13, No. 2 ZHNIa&0#7—2) a) b)
DIFEICHEEL TH 505, BITRNAE Y ARERS
JEVIEE

Z LT Q) DIPHPERIT 12T, ST DRH
kit Q ORAMEDL S Qp DFTE 2251 Izl
[HiAKEE Qr OfHITDONWTEET 51T, No. 2 »HE
BT TS A 1963 (IAFI38) 410 F~1964 ([
39) if6 H DI, A9 i3 Bisteda 0. 135 m3/sec~
0. 140 m3/sec T & b, 7 LAYLEBRARL T 0.187
mé/sec k75 T2 ADINIKDERE DS BN 2L
Bho TRONIZTERRL, 9~10H DD 5FHF
I U T h & OEITRRET S L KBl & —3
T E-bILADS, No. 3 2HWIHADZNIL,
Wik 0. 135~0. 152 m3/sec & 000 & [ LB T
bHHH5 LD S Sic—nHiEN 8 A f) LAk &b
FHTEH> 555 0. 182~0. 225 m8/sec &k X UEBIIE
IR U, Z OBV BIANTIE ) 78h3 5T DIz
FBml, 205 AEMINTCREERBH 2RL TS
CERHAE K &, MKOL & DKM FBIBRIC
SAEID HVIIREARD D 5 LD T2DT, No. 2
NI LORHH LT UKD G 2 Db &L
35,

3) PEERIEKER & WAL & ORI ORI R
AR OS2 5 C L Db T, MisHE
Kk EBIARNLDFEE & DIAFRICONWTEK T 5. T/
DL T—3 a) i3, FRERIIC OV TH Rk G E
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Fig. 7-3 a) Relation between net “Kyoden”[spring{and water level
at the same date in the lake.
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Fig. 7-3 b) Relation between Net Quantity “Kyoden” Spring and Water
Level in the Lake 2 years before (1963.10~1965. 3)

(appendix) ten days distribution of the rainfall
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Fig. 7-3 ¢) The Water Level in the Lake and Apparent ,Kyoden” Spring

2—— 2 years before
0—— at the same date
...... mean

BT AIDICET—3 ¢) IWRTHED, AhIT Dk
B Q 2 WTCHIKAL & DEAEIRICNT, AT
DIFKE Q IXMFEDWIKALL Y & 24EHT DD S0
3% OSFHEIC L DIELWITLU TS, GRAKLO
L 1963 42 10 H~1965 4 3 H O e DAFF75 -
1ZDT, @ ZHBLT Q1 2K % T &ixZ DI
12U CHAIRE T b 5 0> 6 RRLELIR Do it H D O e 7%
BIET Q ZANIZ. ) WERT—3 c) 5L
BETHIERDO T ED5bhr 5.

i) Q DEFEHEICOVT— 24FRT DKL & D S
ITISUNT 1961 (IAF136) 47, 1962 (Jf] 37) 4EASIT
5o T AL & AT (RFIBIER) LT3, i
17 UAERIREAR (Ou) % Bl T74UE0eAfF L T
W5 Q KN ORRICH LN THIR T 5 2 &3
WMERTHBHZ DIEM O VRN Mty 1~
2HATHA 5. kL THHICIZIER S g0 EE
KDL & FeRFAt (Q) &% Wik U T 1962 (JFRFI13T)
4z, 1963 (7 38) 4,
IKAL E DRI XV ZIRE 280 24T D2 &t 1
~2HHADIVHBRLNS.

i) Q O BEfA 1T D> T—1960 (FHFN35) 42

1963 ([f] 38) 4E T2 2M44F/KOI D HHE & BERIMIIZIT

1964 ([l 39) 43123517 % 2443

AL TWA. F12 1960 (FEF135) 4E& 1961 (@ 36)
R IREME S M TH Y, 1962 (FEFI3T) 48, 1963
(A 38) sEH HFETH %

iii) if”]%’h‘%»%w,hrﬂmk% (Q11) 12 2 4R D)
TRNITIENGFT U T % 05 MARZKALIT S L T 1960 (i
35> 4K, 1962 (171 37) 47, 1963 (7] 38) 4%, 1964
(il 39) 4RIV IFN A ITIs - T B TS OFIH
25 b 24PRTDORAL & OFBIMEDSERN. & B A AMIK
PLOIFZALIZINEIC L 2 3 DTH Y, 2 DRl D412
HHILUTEHRZDOBENITEIER EVA DT
UHE S FEEAICIOT 2R T D MR & 10 A 505, M
> S BT UL BEALISNT S T IR & 13 170 3
VED LS.

iv)  EIHIGBIKAEIC L > T HRML I BBEEK
0.0218 cm/sec % JINTHKT—2b) HaKiTRT L
INTHRAEHA T DB X 2R TH DD Y 5 2 HEFSE
BHIET 5N 2T 51T, HITZHE 72 & D & HESE
UTcE B EE 400 m WAMZ L Tid 192 H4E»B0d
HLE LY, 24ERT DKL & DIEFI DGR %2 K
RY 5. 8D LN DR EEDSKALZE DREIC & -
TR S 2R Ty 5 AF~OHAKDHAR (FIZFHA
AJHEME £ S GWIELYY) O L E U TEDR, D0
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Fig. 7-3 d) Relation between the Water Level in the Lake and
Apparent Quantity in “Kyoden” Spring.
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Table 7-4. Discharge of “ Kyoden ”’ spring.
) T 1 Q Q1
year ragrfr?ll 1rr1gat;rc]>r111] depth l total | in depth ) in depth water level
______ ‘ | i cm cm
- S e SR 2. SO I
1959 2022 : 29.1 ! 2051.1 83. 4 55.47 high
1960 1829 | 642.2 . 24712 | 865 57.05 ”
1961 2148 i 449, 1 ! 2597.1 77. 6 52.90 middle
1962 2476 683. 3 3159. 3 ‘ 78.0 : 50. 29 ”
1963 2211 815.5 ‘ 3026. 5 ‘ 60.5 i 45, 48 low
1964 2371 807.7 | 3178.7 65. 4 i 46. 24 ”
note )
Q: apparent discharge of ** Kyoden *’ spring

QL : net discharge above from the lake
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Fig. 7-2 ¢) Conceptional figure expressing
the infiltration of rain.

a) water table of the lake (higher)
b) lake (lower)

¢) rain

d) unsaturated capillary zone

e) saturated capillary zone

f) underground water table

g) spring

h) confined air

i) lowering by compression

j) impermeable strata
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Fig. 7-4 Presumption of Relation between the Water Level
in the Lake and Net “Kyoden” Spring
a) for weter level at the same date
b) for weter level 2 years before
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Fig. 7-5 Relation between Net Leakage (L), Water Level in the
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Fig. 7-6 Relation between Net Leakage (L), Underground Water
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Table 7-5. Calculation of net leakage.

(upper limit)

L calculation by (7-4)

H Hu |on the - e
figure | 0.75H |0.43Hu L

15.5 5.0 1. 50 —11.6 2.15 1. 65
15.0 3.7 1. 42 —11.2 1. 59 1. 49
14.5 2.6 .36 | — 10.85 1.12 1. 37
14.0 1.6 1. 28 —10.50 0.685 1.29
13.5 0.5 1.24 --10. 10 0.215 1.22
13.0 -—Q0.5 1.18 -~ 9,7 | —0.215] 1.19
12.5 —1.4 1.13 - 9,4 | —0.605 1.10
(lowerl imit)
15.8 2.4 0.20 —11.9 1. 03 0.23
15.5 1.6 0.20 —11. 6 0.685 0.185
15.0 0.7 0.20 —11. 2 0.300; 0.20
14.5 0.0 0.20 —10.85 0.0 0.25
14.0 —0.5 0. 34 —10.50| —0.258] 0.342
13.5 —1.0 0. 40 —10.10, —0.600{ 0.40
13.0 —2.0 0. 40 — 9,70/ —1.010; 0.39
12.5 —2.5 0.63 — 9.35 —1.08 0. 67
(special)
10.0| 65| 0.8 | —7.50|—2.85| 0.75
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Fig. 7-8 Relation between Net “Kyoden” Spring (Q,;) and
Total Leakage (Lt)
Table 7-3. Profile of the soil near * Kyoden”’ spring.
I
Stratification Digth Th"’;ﬁness : Characteristics
Top soil 0~ 1.10 1. 10 brown
Gravelly sand with pumice| 1.10~ 1.85 0.75 brown with many pumice mainly under 5 mm
So called ‘‘ Shirasu”’ 1. 85~ 9.45 7. 60 main permiable layer up side ‘‘ Shirasu”’
Silt with gravell 9. 45~ 9.65 0.20 brown with small gravel
Andesite 9. 65~50. 00 40.35 | with moderate number of crocks
b
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Fig. 8-1
1) Shirasu (dehydration)
2) Shirasu Chydration)
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PF-Propertise of Testing Materials.

3) Sand (dehydration)
4) Sand (hydration)
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Fig. 8-2 Size Frequency Distribution of “Shirasu” used
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Fig. 8-3 Installation for Experimentation

1) thermometer
2) air pressure (from compressor)
3) presrure regulating cock
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Table 8-1. Manometric reading on equilibrium for every stage
of pressure.
N
. Number | 9| 2| 8 .o
N i (] (] ; "D,.g
“ 1 2 3 4 5 6 7 8 9 10 11 | €% = b = ER.
(cm) 58128 23 Z
o | = =
Pressure \ | (a5 Al | A3
0 29.8127.9 l 25.8123.7121.5129.9/28.0|26.1|24.0122.0|24.3 ; 30.8 : 20.6 |50/5sec
2.6 29.8(28.0125.923.8(21.6[29.9128.1126.2{24.2 22.0|24.4 ‘ 48.1 O]
5.0 29.7127.9,25.8/23.8|21.6/30.0/28.1|26.2|24.222.0|24.5 48.1 | ®
7.6 29.8128.0 | 25.9123.8121.6(30.0(28.1|26.2124.2]22.1|25.3 46.6 | ®
10.0 29.8(28.0125.9:23.8121.529.9|28.1|26.2(24.1|22.0|27.3 44,6 + (2
12.6 29.8128.0 25.9 23.7 21.5129.9128.126.2{24.1]22.0]28.2 ; 44, 4 (6)
15.0 29.8128.0 25.9 23.8:21.5129.9:28.1,26.2 i 24,2 122.0/29.5 43.9 ®
20.0 29.8(28.0 25.8:23.7!121.5{30.0,28.0 “ 26.0 | 23.8122.029.3" 40. 4 ®
30.0 29.8 28.0;25.8}23.7 21.4129.9128.0° 123.8121.9531.2 I 40.3 ®
40.0  [29.8{27.9/25.8 23.7:21.5/29.9[28.1]26.0|24.0 | i 403 | @
48.0 29.7 27.8‘25.7‘523.5 21.2 ‘ : }33.3‘ l 36.7 ] Q)
% cm
YO ) [ B
P AN i
\‘L_vv“ : / j
40—} B A
30— g
20}—— -
10— - 1
0 - 20 4;5. 5“G cmy/Ssec
2(5) 25 30 35 H(Nno1n.Dd
30 35 40 45 VHa
Fig. 8-5 Relation between P-Q, P-H,;, and P-D
Table 8-2. Profile of the flowing surface in lateral percolation
for every stage of pressure.
Ml::iiré(s 8?2 Depth } Depth | Number | Reading
e upper a b [¢ d e |, f g lower in of
(em) ! end end photo No. 11
Pressure NG i i :
0  30.8 | 38.338.4|381|37.3/35230.526.6| 20.6 | 24.3
2.6 1 36.7 1 36.7 | 36.4 | 3501329 |28.2|24.8 (4) 24.4
5.0 35.3 1 34.9 | 34.6 | 33.2 | 30.8 | 26.0 | 23.0 ® 24.5
7.6 1 35.3 | 34.9 | 34.6 | 33.2 30.8 | 26.0 | 23.0 (5) 25.3
10.0 31,7 131.5130.7 | 27.3|26.7)22.5| 20.8 @ 27.3
12.6 1 31.0 1 30.8|30.3127.3 | 26.7|20.8120.8 ® 28.2
15.0 | 31.0 ' 30.8 | 30.3 | 27.3 | 26.7|20.8120.8 ® 29.5
20.0 ©30.830.1|28.8|26.7 24.4|21.3]19.7 ) 29.3
30.0 130.3 | 29.3 | 27.1 | 24.8 | 22.8 | 20.6 | 20.7 ® 31.2
40.0 29.2 1 29.0 1 26.0|24.2 | 22.2!120.3119.5 )
48.0 20.7 ' 23.5 19.8 | 18.3 | 17.0 | 16.5 | 17.0 @ 33.3
5 INPMAL CHRBIE EZITE) O d FROES wmWa Ntz Z2ORBEHIEN 2RI AL

(Dd) L OBIRZERLIZE OB 8—5Th%. F
RHES (P) EHBIEOEY (D) H2EK8—2IUR
Utz. (EDOWHBENR &3 jildE 20 com OFE EREE
XD LEERICELINTHENT 2 BEH OMREId
AEHEEMIN, M8 —4ICRTHEDY ERIRISNTER
ME (EH=0) k7.5cm, FHIitH\WTT.0em &

TIREBBITIMU R 6N AT,
K 8—5DHHTH5HH,
~Nk 5.

8 —51CINT P—-Dd DR RB &, P=5
em FTIE —TOBEMZRLILHS 5~15cm OF
Tid S~Tem DEEE 10~15cm DEH & DRJIC

ph. 2, ph. 3 B
BN ED UMD
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OKIFFERTIMU T SN T, FBh R & -
BU®, ZhL EO I - T RINE ($7abt
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Fig. 8-6 1) Discharge when Pressure Ap-
plied suddenly and release
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Fig. 8-6 2) Discharge when Pressure Applied and Suddenly Shut Out
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Table 8-3. In case of Increasing pressure.
\ Pressure ol \ o } o ol o l 5) I3
~ Discharge JE 4E: Bla ;"’i‘“’ e HE e
g 2le o eSE o g¥E o eRE =, eRE = BRE =[BRS =
LEER ‘”’QE«x JeQBlg -"’OE\«s L9988 g J2o0 Bl 20 E|s -
i 563, 0PG50, 0 L0560, 2825/0,.,2890/0,.,28503..28480.2
ggg . AECONSZA O EZ AN EZAOMBZANORSZASORSZANOR SZ
T T ey c‘nﬁﬂ'ﬁ T o e T -
0 sec| /Ssec 21.5 147.0|21.5|47.0 1 21.5 | 47.0 ., 21.5 1 47.0 | 21.5 1 47.0 1 21.5 | 47.0 | 21.5
Max Max " Max Max
5 47 49, 4 52.0 | 23.2 | 52.6 “ 27.0 | 56.8 | 29.1  64.0 ! 31.4|72.2 1 34.0
15 47 » 49, 4 0 51.8 | 22.3 520 23.1 1556|243 63.6]25.4|65.2
30 ‘ 49.0 50.2 | 22.3 1 50.4 ‘ 23.0 1 52.8 | 24.1 {1 58.024.9| 62.2
45 | . 47.8 48.6 | 22.3 | 48.2 1 23.0 1 50.4 | 24.1 | 55.0 | 24.9 56.2
60 i 1 47.6 47.8 | 22.3 1 48.2 1 23.0 1 48.6 | 24.1 | 52.2 | 24.9 | 52.0
75 47,4 47.6 | 22.3 | 47.8 123.0 | 48.6 | 24.1 | 51.8 | 24.9 | 49.4
90 ‘ 47. 4 47.4 | 22.3 ‘: 46. 8 } 23.0 | 47.2 1 24.1 | 48.6 | 24.9 | 48.0
105 | 47.0 47.2 | 22.3 1 47.0 : 23.0 1 47.21 24.1 | 48.2 1 24.9 | 46.4
120 ‘ 47.0 - 47.6 | 22.3 ‘ 47.0 1 23.0 { 47.0 | 24.1 | 47.8 | 24.9 = 46.8
135 | 47.0 47.0 | 22.3 47.0 | 24.1 | 46.6 | 24.9 | 45.4
150 | 47.0 | 22.3 ¢ 46.6 | 24.9 | 44.8
165 \ 45.4 | 24.9 | 44.6
180 46.2 1 24.9 | 45.6
195 45.8 | 24.9 . 44.6
210 45.4 1 24.9 < 44.4
T T [T 1
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Fig. 8-7 Discharge at Various Pressures,
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Fig. 8-8 Discharge at Various Pressure

when it is shut out at once
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Table 8-4. In case of decreasing pressure.
\
Dli)srcelfzgg Press Press Press Press ’ Press Press \ Press
g Ocm 1.0Ocm 2.6 cm 5.0cm 7.6cm 10.0cm 12.6 cm
Qcm3/5sec | Qem?/5sec | Qem?/Ssec | Qem?/5sec | Qem?/5sec | Qem?3/5sec | Qem3/Ssec
Time (sec)

0 47.0 47.0 46.0 46. 1 45.0 43.7 43.9
) 47.0 44,4 43.0 37.8 33.0 27.0 23. 4
15 47.0 46. 8 45.0 42.0 35.8 31.8 28.6
30 47.2 46.0 ‘ 44.8 39.2 36.0 34.6
45 47.0 47.0 | 46.0 42.0 38.6 36. 4
60 47.0 48.0 ( 46. 4 43. 6 40.2 38.6
75 46. 8 47.0 46, 6 44, 4 42.6 40,6
90 46. 6 47.0 46. 8 45, 2 43. 6 41, 4
105 47.0 47.0 47.0 45.8 44.0 42.2
120 47.0 46. 2 45. 2 43.0
135 46. 6 45.6 44.0
150 ; 46. 4 46.6 44 .4
165 i 46. 4 46. 4 : 44.8
180 i 46. 4 46.6 i 45, 4
195 | 45, 2
210 45, 4
225 46.8
240 i 46. 4
255 | 46. 4
270 ‘ : 47.0

70
Discharge ‘CVS sec’

60

Fig. 8-9 Relation between Pressure and Max-Discharge

in Tabie 8-3

T T S~

30 50

8-10 i

Fig. 8-10 Relation between Pressure and
Min-Discharge in Table 8-4
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Fig. 8-12 Percolation through sand (open box)
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Fig. 8-13 Relation between Discharge and Time progress

B3, BRI EKBENE -T2 & & Ed 6 DKE
LIS EE U Tl » T2 O TIHEBIR VI <, >
SRR TH- 1D TH5B. ZOHROFEDEING
R ORE B IZ— KB h >SN TREL T
SEA KD B OTHREDC EL 1053 S HNETEE
Uy 20038 HVETRRHINLERIE EAE—ETD
B FOFEEITL) OEELHIANIKKINT LR
%) LAANTH HE,

X x D4 £ HEE Dupit-Forch heimer MOZAFUIT
I T k offieEhdhL 0. 179 cm/sec %1, i
E—HUTRIEDEMS %2 30 LTW0a. 12
65cm ORI »ERET S b0 ETIUE, ZHUTET S
BRI 6 3R THA. ZOBMIZERETHS
D5, FEITIIEKE OSHTEETRIICHE: U Tkl b
N, Utohs- THREE D RERET 5133 Th
Yy, X8 —I131TR AHHEIZ 4 i U TRBEKLEE
UTHBIEEmMZEDIZEED NS, CHUIALE
oFEE (1) © (2) EJe—E iR UIcEa s,
(3) EAR&CmMA, Z0Ok arF v vy— D
B3 Kalz 3 HARTHIE T A InTHERE & Ot LAHIEIIC
YT s EEbhs (M8—5, 8—68IUK 8~
TR 112U BET L K 8 —13 ([T A b #in
Fiid 100 cm3/Ssec 2|3 5 ITEET AR5, T DD
L YRR 50 cm?/5sec ZE UGV IZ 50 emd/Ssec
Bk 50X 10 em O JHSETT € 33 U Tid %9 720 mm/
hour DRI HIZH HRICIBHFLNT EGHES
WTHHH, ZD 1/10 (1~2) 2E O WEBE
HHBAILEZEGD (EALDINEITHAS.

(3) v 2CHETAIER LEBRRTRI—EHD
BEICHARTAHRERILE & BRFMITGEL, Ko

BREEODITH AP, ThINY T 2 EFEMNE
25 A OERE DILEHZ DO TR  FI5REED
R2ZIRUTOWAEHE, BRIRELEOIITEd» s h OfFE
D REMTHINEEDD. Z20—Fl2dITNIEEER
CHWIE il 5 27 O BHEFRROE #iciddTEy
1. 048X 10~2cm/sec LEFHEFLINIIHS, —MITKRY T
A2 DFFUL 1073~10"* DA — & — LHEINTEH Y,
AT DIFENCEE U T B T DSR2 78 b D5
HBITO TS 120588 L7z 4 DI 2. 18X 10-2¢cm/see
Thbh, ThINWRLLrI2DZzREL : 2Dk

ITHAL, HRETHSNIZBABY I 2 &EDRIC
BIEFITKRE BRI DY, FOMOMHEEREZEDH
WHCIZITEE 289 5. AEBRTERBEB I, A —
7 — Ded» DRFFINZL % B L7, Kig B
5cem (2,500 cm?3), 8 cm (4000 cm3) Z—FFICiEzk L
T e 10 GEIKALITER B 78035 & DFA7KE B DFERIZ
Ehpl (2) WiKB$% 8 O LR BICHHETIRETDH
ZEMOU, BRATIIHEBRCS Z EDEN Lk
Th%DTHREULHZE LI

i) Sem BE—RCH/KDEES 5 3 E 2 EE
M2 HPENTITR- 1205, 81 ENRKER Y
b, #52 - F3EN & S ITHKBEBRICHIZARTTH
B, ZOE 2 K8—14 IHER LT, &L ITHED
LD B L L, FIZZRIZ LN & 2B 2B -
TZNWDIENE B LGB HOKE»GRDN T
NWAHHDERES.

i) 8cm BE—HRTH/KDHE 1) DOEBITHN
T 5 HIE DR 2 B TRAEITEE UTCE KRBT
bE-TCEEbN A, ASE NO. 4 2B1AL, A
[E2 B2EWVWTEER NO. 5 21527203, AREZD



T 3 O KIS IC BA 9 5 HE5E 73

Fig. 8-14 Relation between Discharge and Time progress
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Fig. 8-15 Variation of Manometric Reading in “Shirasu” Test
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Table 8-5. Arrangement of the Results of Experiments.

Division .
by compression by water pouring conclusion
Item e
l. constant pressure corresponding to
continued conclusion 1.
Underground ' e e e e
water level fall | supposition i. (ii. iii, iv)

}[conclusion IX.

| |
i | : D !
Discharge } decrease | isupposmon i
’ {
Insidepress. | rise a little ‘ i
5 |
! . 5
: 1. any quantity of !
2. press and then } water poured at once |
| !
; leave alone i
| o |
Discharge i sharp increase and sharp increase \ conclusion V.
g ‘ gradual decrease sharp decrease | supposition iii.
X | a little increase and j gradual increase ;
Insidepress. | gradual decrease f gradual decrease ‘
i
2/, sharp pressing at various 2. water poure at ,
pressure constant level |
. sharp increase and sharp increase “
Discharge gradual decrease , sharp decrease ‘
Insidepress sharp increase and sharp increase i
b : gradual decrease ’ balance l
!
conclusion I.
3. press and then ‘ ] supposition iv.
) [ : .
! ¢ conclusion II.
shut out ] | supposition ii.
. sharp decrease and conclusion III.
Discharge gradual increase . supposition ii. iv.
. sharp decrease and then
Insidepress. balance
3/, shut out from ‘
B \
various pressure
. l sharp decrease and
Discharge | gradual increase ‘
B = R _
Insidepress. | sharp decrease and then © conclusion VI.
!

balance |

(infer) note, supposition set up in chapter VII.

EHROMBIEBRT IAERLINSG-10ED T #: 3) 5.683cm TYEHEEEDH DEHKE © kX
5. GHLURNS, EA=00HICEETIDIThHh
H2) KREEALZT Iem 33T LB TEHH DEOENTE 3.

BTH3B. B4 ARZOLRIBIRBOBHRICESLDO
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Table 9-1. A summary of the leakage.
Water level “Kl\g)edten” Net leakage % of left Total Converted to Note
Year syrm (year) 8¢ column to leakage tons (year) (ten
. . M_ 4 (sedr% (degth em) | total (year) (ten thousand 0 o

- .Max m, in m (depth cm)| eakage (depth cm); - ton) ton)

1959 | 14. 87? 14.17 l 59.76 | 271.30 82 331. 06 3,510

1960 14.86 ; 13.51 ‘ 54. 97 207.78 79 262.75 2,790

1961 14,09 | 13.10 ! 53.16 276.21 84 329. 37 3, 450

1962 14.47 } 12.94 | 48. 84 196. 86 80 245.70 2, 600

1963 | 14.40 | 13.51 |  44.45 204. 86 82 249, 31 2, 640

1964 13.99 ‘ 13. 41 ‘ 47. 63 223.17 82 270. 80 2, 880

Total ‘ 308. 81 : 1,380.18 82 f 1, 688.99 17,870 Mean 2,990
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Résumé

The aim of this study is to clarify the leakage-characteristics of the “ Ikeda-Lake”’ through
the surveying of its actual water-balance, for the purpose of utilizing the lake as the reservoir
for developing the ‘‘Southern Satsuma Project’’. For the realization of this purpose, several
surveys, studies and experimentations have been carried out as in the following:

Chapter 1.—General out-line of the features of the lake.

Chapter 2.—Records of rain-fall and lake-water-level from 1902 to date.

Chapter 3.—Records of water-level in the existing springs and wells around the lake,

observed along with the characteristics of underground-water-level,

Chapter 4.—Permiability of the soil ascertained in relation to the water-balance-sheet

studied by field experimentations.

Chapter 5.-—Characteristics of the run-off in the area concerned.

Chapter 6.—Underground homo-thermal stratum.

The water-balance-sheet of the lake was calculated, using the data obtained from the above
mentioned studies.

From these results, it was confirmed that the quantity of the lateral percolation underground
is controled by the variations of the water-level in the lake, especially, by the underground
water-level neighboring the intended places seen from the view point of the long period, but
seen from that of a shorter term, it seems to be disagreeing with the law of hydraulics,
which depends upon the pressure exerted by the sealed air, on the way of rain-fall-percolation
and under the resultant influences of other delicate and complex phenomena and effects of
rainfall-percolation, experiments were performed in the laboratory, as follows. Using the sieved
materials of usual sand and volcanic ‘‘Shirasu Sand’ existing in the area concerned, an
experimentation of vertical percolation was done by pouring water in place of the rain upon
the percolating box, while observing the variations of the lateral percolation, which occurred
through the foot-part of the box, with the head kept constant. And, to verify the phenomenon
the more exactly, experiments using the compressor to press, instead of pouring, water were
done in another box similar to the first box except having a coverhead, the head kept constant
as stated above,

These enabled us to make it sure that the complex phenomena and influences of rain-water-
percolation upon the lateral percolation stated before, took place in the laboratory experiments,
too. Considering the natural phenomena, and using the results of the experiments, the follow-
ing conclusions were obtained :

i) In case of the vertical percolation, apart of the undergrount-water is expelled instan-
taneously by the pressure of the confined air, thus in lateral percolation discharge of
water is made to be increased and then decreased sharply immediately afterward, gradualy
recovering the usual quantity.

ii) After the rainfall of heavy intensity, occurring in the last course of percolation, the
discharge decreased suddenly through the sudden decrement of the pressure.

iii) At the next stage, the discharge increased again. This may be reasonably expained as
in the following, namely when the percolated rain water reached the underground-water-
table, it was absorbed into the increasing *‘Storage’’, resembling a river-storage; and
after having full-filled the discharge will be made increased by the releasing of that
storage-water,

iv) The exess-water is ponded on to the ground and will confine the air in the soil
underneath, and press the water involoed.

v) Long after the rainfall, the percolation will almost become ceased, and the underground
water-table will begin to get lower. In such condition, the discharge will increase at
the beginning, and then decrease afterward for the resons mentioned above.

vi) In nature, the relationships among such various factors as the thickness and number of
percolation strata, permeabilities of various strata, the length and inclination of lateral
percolation, intensity of rain-fall and others are very complex. Hence the necessity for
us to take as much care as possible in judging the actual phenomena.

In future, much attention should be paid to the following points, practically and technically.
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A) As to the actual leakage, it has been confirmed that the paths of percolation or leakage
are concentrated on a few places, and especially on to the so called ‘Kyoden’’ spring,
the most prominent one, in which the minimum discharge of water is 0.135m3/sec, being
68 % of the total leakage, observable in case of the lowest lake-level. The total leakage,
namely about 30 million tons per year is equivalent to the quantity of water, which is
used for one year in ‘“ Southern Satsuma’’ irrigation project; and the smaller the quantity
the lowerer is the water level. Therefore the problem of leakage is one of the most
important factors to determine the standard of the lake-water-level, which must be main-
tained for practical use, and it is very important, also, for the researching of the path
of main leakage as well as for the solution of the problem how to develop a special
technology most effective to stop the leakage.

B) Forecasting of the water-level of the lake in case of rain-fall, is possible in view of
the above mentioned facts.

C) In this paper, the characteristics of run-off in the volcanic ‘‘Shirasu’’ district in
particular have been but under considerations, and they have been applied to the concept
of the least discharge in the riverbasin in hydrology, which is composed of surface run-
off on that specific day and of the underground run-off resulting from the rains which
had been following several months before that day.



