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Studies on the Characteristics of Ground Water
in the Shirasu Region

I. On the Hydro-geology and the general survey of Ground

Water Investigation
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(By research of Kagoshima Prefecture)

1
Geological map in Kagoshima Prefecture (Distribution of Shirasu)
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Table 2. Investigation on designed flood discharge of rivers (Ministry of Construction)
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Note 1) Shirasu river is a river streamed through the Shirasu region.

2) Marks O show a rank of designed flood discharge per area 100 kAm?2,
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Table 3. Investigatoin on droughty discharge of rivers (Kagoshima Prefecture and
water-power survey of Post Office)
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fioowm N | ! Toen
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, | S d
t{:[}ge same 1 90.0 2.30 l‘ 2.56 SR Y. Ashiyabara S. _ .é
%oom N i :—: <
Hishidagawa | 94.0l 3.01 \‘ 4,05 ;:2_ o
woos o | 1 o LT R RS B iy
lKJlmotsuklgawa‘ 244.0 \\ 8.49 | 3.48 ljggt?%jg}lsl# ’S(B(}Ig(:‘yamacho) “\\ 1
” | £ B BT )1 PR \ =
}/16 same ‘ 495.0 I 19.30 ‘l 3.90 Kawanishi S (ngashlkushlracho) =
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" | ‘
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Kawakamigavva 128 | (The rest | 2.09 (VE fl) (Saga) l’J\Tﬁ{n fblr /kljuﬁﬁffrﬁ%
S T | is omitted) The under-mentioned were
Tsuegawa 159 | 1.46 | (k %) (Oita) researched by water power
Wk N | | survey of Post Office.
Kusugawa 463 \ ‘\ 200 | C 7 )
5 | L .
fioshffogm}vi ‘ 98 \ 1.15 | (f& W) (Fukuoka)
a b N s L 243 | B K
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I I i
g{lirakawa a 159 ‘ ‘ 3.08 | C 7 )
Midorikawa 346 1t 2060 | C 7 )
neosgoon
K‘awajb/{\ega\:/i ; 492 l 1.35 C 7 )
Itsuki%awa : 242 } 1.19 | C ~ )
l 8 1o | )
é(lendaliéawa} ! i 1,000 “ \ 2.00 | (JEVLEY (Kagoshima) -
Jio/ W 1 ;
Mannoffga)v\}a ! 9 l\ 2.50 (C 7 ) o
AN S 68 i i — v 7 A
%atsugagagﬁ‘wa; ‘\ 183 | 0o ) . partially Shirasu river
Otorigawa i 91 \ 461 | C » )
&% oowmooN 160 i \ 245 | ¢ »
Hishidagawa 1 | “ . )
h. 48 N ! I . . . .
dostegngl \ 712 k i 2.00 | (¥ W) (Miyazaki)
Mimikawa 375 | | 178 [ C 7 )
A i §
Omarugawa 337 | | 0.8 | C » )
W
iltotsusegawa l 463 1 : 1.15 [ C 7 )
| | i
OYOdgléan ! “ 1,378 | i 2,50 C 7 ) —¥ss 5 A

| partially Shirasu_river

Note 1) “S.” is an abridgment of “stream flow gauging station”.
2)  Shirasu river (mean) 3. 14m /sec/100 km?
Non-Shirasu river (mean) 1.78 7 ”
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Table 4. Observational values on the depth of well water level around Kasanohara
¢ ! 1 | H '
it & T | s | g 1o |
Number s well 1| 23 4 5 6 ! 708 9 0 1112
e .. e T T )
HF TR ; 1 ; | | §i 5
Elevation on ‘ i ‘ | ! | o
128.64111.62 99.96/ 93.67 71.43 57.94) 78.81| 54.07 56.39, 41.80' 16.01 24.19
the top of well | | \ | | | Remarks
frame (m) | \ i | } | | ‘ | ‘ )
Date il il fii  Observational values (m)
I — 1 . _ e 1
1963, 10. 10 | 66.44 61.41 49.79‘ 50.21 38.14 32.00 36.65 13.70, 11.16' 30.55 1.91 4.50 Jf iDfrfE
. ‘ J f i i Position
13 | £ 61.50, 49.861 50.34 | 32.02] 36.70| 13.84 11.20, 30.57 2.02 4.26|  of wells
20 61,49 49.88 50.35 39.20 32.00 36.65j 14.75 11.33 30.58 2.24 4.47 1\{0' wo o
i ; ! ‘ ' ‘ i
27 | 3 | 61.53 49.92 50.35 39.18 31.95 36.70 14.44 11.42 2.14 4.64 Sotobort
| | | | | | 2 7E ok
1. 3 | 61.61 49.94 50.48 39.19 31.90 36.75 14.65 11.52 2.26 4.72] Hanakama
! ; | ‘ s ~ | L
0 61.62 49.97 5().46‘ 39.19 31.88 36.60 14.84 1158 5 = 2.24 4.81 Yagarabor,
17 | W 16175 49.98 50.47 39.19 31.80 36.54 14.90 11.67 ir[lu 2.30 4.67) 4 PHZUL
: ; ; N | . Nishinono
24§ 61.75 50.02 50.45 39.18 31.80 36.50 15.90 11.68 . | 2.23 4.73 vama
A o | e
|5 | 1G] i 5 ke
2. 1 g {61.78 50.03 50.55| 39.18 31.69 36. 45| 15.85‘ 11.78 ) 221 470 7 (a0
8 | 2 | 61.84 50.04 50.50 39.10 31.67 36.35 15.75 11.72 2.22 4,92 6 % HF B
| ° | ‘ ; e ‘ Kasanohara
15 2 61.90 50.55 39.07 31.65 36.33, 15.28 11.74 S = 2,27 4.76 5 . i
= i i i 8 i | '/\Y__ . I~
22 61.94 50.08 50.56 39.00 31.62 36.28 15.24 11,75 . | 2.24 4.79 . I{ﬁ-“’e‘ "
j . < ‘ ji 1]
29 61.96 50.07 50.56 38.92 31.57/ 36.26 15.25 11.76 .  2.20, 4.80,  Magake
| J | 2 9 & Y
1964. 1. 5 61.98) 50.04 50.55| 38.87 31.57| 36.23 15.75! 11.80, % | 2.00 4.82 Shinbori
12 61.99 50.02 50.50 38.85 31.51| 36.83 15.29 11.85 K | 1.93 48410 LR
' - Kamiotsuka
91 62.30 49.93] 50.54 38,81/ 31.48 36.23/ 15.65 11.85 2.09 4,60 baru
% ‘ i 11 ol &
26 | 62.55 49.96| 50.54 38.69] 31.46 36.20% 15'351 11.84 2.01 4.37 Nakayama
‘ dani
2. 2 | 62.26| 49.90 50.45 38.67 31.46 36.38 15.25 11.87, 217, 439,
! 1 | 1 ‘ .9
9 | 62.15 49.87 50.37 38.65) 31.43 36.17 14.85 11.90, 2.02 4.37  Uchiuma
16 62.15| 49.79 50.37 38.62 31.44 36.24) 14,75 11.87 2.20 4.39
23 | 62.08 49.70 50.33| 38.60| 31.40 36.25 14.80 11.79 2.02 4.36
3.1 62.40| 49.63 50.20/ 38.56 31.40 36.35 14.75 11.79 2.15 4.60
8 61.99] 49.62| 50.21| 38.53 31.43 36.18 14.65 11.78 2.29 4.73
15 61.93 49.62 50.18 38.53 31.43 36.22 14.63 11.77 2.23 4.76
| ‘
22 61.94) 49.63| 50.20 38.53/ 31.46 36,23 14.85 11.78l 2.25 4.60
" ’ i i ‘
29 61.86| 49.63 50.00 38.58 31.48 36.31 14.76 11,811 2.16) 4.08
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Fig. 3 Position of wells and stream-flow gauging stations around Kasanohara, and

contour of ground water level at Oct. 13th 1963.
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Table 5. Monthly mean discharge of Kimotsukigawa (Matase S.)
| : ! | B §i% B Remarks
1023 405 61708 910 11 2] & poon g ok | wnms
| | 2l Do Gl
~ ‘ N i ] dlscharge| discharge |duration
1953 20.820.928.1%29 2[41 61 98. 748.223.0328.831.5!24.8%23.0 34.8  332.0 18.8 : 176.5
4 30.223.924.8;46 159 8103 495.675.2393.837.130.2‘30.5 54.3] 933.2 19.9 | 468.0
5 23.6‘25.237.635 0’47 83.955.030.4143.632.622.3319.5z 38.0, 612.0 17.2 356.0
6 21.123.3;38_5131.951.0 55.8152.6,38.0;50.626.322.0118.9 35.95 467.0 17.3 272.0
7 119.623.8‘22.231.538.2 38.3}:34.9i52.149.827.0‘522.4521.41 31.8 424.0 17.0 249.0
8 ‘21.1:24.324.942.746.0? 31.1115.217.417.524.820.6‘19.6‘ 25.4 3940 12.5 315.0
9 22, 0;’37.226.535.4’29.4? 45.443.052,820,1/27.520,221.9 32,4, 784.0 4.0 560.0
60 18 0;16 518.333.6‘51.4 45.2;17.8?28.‘026.920.2122.2:17.S‘ 26.3  320.0 13.9 ‘ 230.0
1 \23 422 018.829.4‘43.6‘ 45.6;25.9:51.436.628.6i28.4i17.6; 31,6 313.2 13.4 225.0
(unit m3[sec)
3. & =
U USMBOMME  CEMAIROMTD DRI AT PRI, L

W) BT BRAE AR ERE 2OV & EF LT K6, 1205 Uic, 19541148 109 9 & 51 1y
L5 TVAEH, ¥ 7 AT EO TR Z ODHIT K#DS 2), 4) OWITO~L8E Y 1N
NBREWICE LIS LGH 5O TR ORI 2 E » TEEMITHG Lz, Cltﬁﬂﬁbkmﬁ
HRIE—RIE > 7 2NN ERTH 5. KB IV 87.29 & T AR SO
FHITVEN & 2,700 mm iCx U 12,8 %1 % 346 mm ThH - T, PG E LCi/NeT % 3
EBEDONED, HRMK, HUEEORRE FERK 100 ~ 230 mm'™ T 2 2 & & MRk
BRLEMNZNCELEZI0DENE, SEBEANEINT TR NELDN S,

RICKAED K BDIOZE LOKBEL TOKBSEERKBETHZ LML, TNE—ERIITA
ﬂocmﬁﬁé§®&mEThﬁy®A“i&6.KmTﬁJ,WWWﬁ5ﬁXm%3&ﬁ)WW
VEgKe it 1,087.9X10°%m* 1Tkt LAYS1YS, MRBICK LTIZLIEH G 452, itk 42.29
EHEEINA.

2) WMTKUNOEHEBEEREEE TN ANVOLHEAMETL7-DICEBL2 17 K ICK
WFEOKNMESZ KT, 1THR Ui, 19634~19644E DR 35 & 081110 1T &0 4345 2 FEF AN
T & XSRS AR 2 EIICR M U THU TR KINNC B 2 184 3 I o 1LY 230
TAHTEMHNKS, WEXK, £8. 0, (2) WRTHEHBERIMOMMNEILE E19634ES5 H 4 1145
ZHRICAD, IAISHRBLW U TYRIICA - T A, BRI OZELAKNZEbIC H b B
R T 20 5 EMKRBEOIRN ZHEET B C EMhk3, bbb,

No. 1 7)) . BUEON:W D 1210130 LIHRE L 18 - 72,

No. 2 JFF) |, (K8, @ (2) M), AN SKNETOERIK61.6m,  EIBHIE LKA
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Table 6. Calculative rate of runoff for a year
D gt et e s L | e
i eI EL 7 P PR g o s Ty EL e T 1y, . \'% it 7. t
. S ¥k R MEER R T‘/ﬁﬁlm(R)wﬁH.%(i“) AT A
i rdinary mount ota R
Year (Total volume )0, Total ‘-wlu{“e of annual| volume of | Rate of
of assumed discharge of ordinary rainfall annual Runoff of
‘base discharge g water discharge rairxilflgll runoff ground
< 106m3 mS/vec * 10ém? mm X 106m3 % water %
1953 651.5 34, 8 1,099.5 2,540 1,165.3 94 .4 —
4 692.0 54.3 1,713.0 3,420 1,566.8 109.0 —
5 597.0 38.0 1,194.7 3,160 1,451.0 82.3 -
6 601.5 35.9 1,136.1 3,130 1,431.0 79.5 —
7 589.5 31.8 1,034.4 2,690 1,232.3 84.0 ——
8 434.0 25.4 799.7 1,940 880.5 90.7
9 485.5 32.4 1,004.3 2,570 1,178.0 85.4
60 482.0 26.3 832.2 2,130 975.6 85.3
1 458.0 31.6 976.8 2,890 1,322.6 74.0
&l Total 4,991.0 ‘ 9,790.7 24,470 11,202.1
Si & 555.0 | 1,087.9 2,719 1,244.8 87.2 44.6
verage 1
Note 1) “Ordinary water discharge” was taken the average of each monthly mean discharge.
2) “Total volume of assumed base discharge” = accumulated volume for a year of (drughty
discharge »x 1.1).
3) “Amount of annual rainfall” was taken the average of related observations on inside and
outside of catchment basin. (Observational values were omitted.)
4) Catchment area was calculated as 458km? at Marase stream flow gauging station. In
regard to the catchment area at each station, see Table 10.
NS B2 R O (VAR S 1) N - G115 7 D)
Table 7. Fluctuation of water level in well (elevation above the sea)
- S — — N . I
g DEte‘ 7 O A | 1 )
1o - Elevatlon of water level in well t 1 =
ZNumber 10.13 l 11,10 12,8 (1229 1. 26| 2.23|3 2 Remarks
of well l ’ : ’
1 Y‘ 62, 20‘ (No observation in the cause of trouble)
‘ +) [+)
2 ‘ 50,12‘ 50.00 49.78, 49.66! 49.07 49.54 49.76' Rise from lowest 49.07 (Jan. 26™)
‘ 1 | () [+ Rise from lowest 49.86(Dec.25™)
3 50.101 4-9.99j 49'925 49.89 50, {04?) 50.(23 50, (33 Stagnate from highest 50.34(Mar.15")
4 . 43.33 43.,21) 43,17 43.11] 43.17 43.34 43, 67\ Rise from lowest 43.11(Dec.29™)
1 I (+ () (+) (+); (+) (+)
5 . 32,23 32.{2‘?‘ 32.(33)1 32.51] 32, (74) 32.(83) 32.85§ Rise after Nov. 10"
+ +); (+) -+ (=)
6 25,92 26.?6): 26.(27){ 26.(37 26.48 26.53 26.46, Fall from highest 26, 54 (Mar. 1)
1 + +) +) (1) - -
7 42.11] 42.21 42.46 42.(55; 42.61 42.(56] 42.(50) Fall from highest 42.64 (Feb. 9'")
| i + : + +
8 40.23 39,23 38.32 38.82 38.72° 39.27 39,31 Be fluctuated
? : (+ =)
9 ! 45.19° 44.81 44,67 44.63 44.55 44.60 4458 Rise from lowest 44.49 (Feb. 9")
10 ‘ 10.53‘i (The‘botto(m) of w(ell has t(>e)en exposed by the fall of water)
i ; ‘* I + (
11 i 13,99 13, 77‘ 13. 79‘ 13.82 14.00; 13.99| 13.85| Be fluctuated
| | IR U e
12 l 19.93I; 19.37| 19. 27 19.39 19.82 19.83| 19.39| Be fluctuated (unit m)
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Table 8-(1) Kanoya, Kdyama Monthly rainfall (1953~1961) (mm)
A \ ! ‘@ |
e Month i ‘ 1 “ | A
| | | . H
Year % 1 2 i 3 4 s 6789 ‘ 10 | 11 12 el
Station \ | i 7”‘7} ‘ ‘ - i
1053 KEEnO}% 86.1 103.5 143.9 173.5 374.4 922.9 227.6 55.6 285.1} 83.1 95.6/ 93.9 2,645.2
| | B
Royama 427 109.7 167.6 157.4 350.0) 823.8 283.7 93.2 249.9 81.5 89.3 91.8 2,540.6
{ i | : 1
i ; i 1
1054 FE R 152.00 56.2 76.2] 294.0 395.4 515.7 662.6 342.1 514.9 52,9 110.8 28.6|3,201.4
| |
Wil 129.9 75.4 55.6 280.1 422.4) 566.2 663.1 360.2 554.9 27.4 22.3 23.13,180.6
1055 BOR | 52.2 129.9 367.3 174.8) 312.2 772.6l 351.8§ 241.0 303.6 116.3 48.8 79.6/2,950.1
Wl 95.0 144.1) 267.7 188.0, 328.0 732.55} 330.5 206.6, 354.3 133.1 84,6/ 75.0 2,839.4
1956 TE J2 | 93.6 65.2 300.4 170.9 419.2] 532.11 430.4 259.5 349.3 116.5 23.5 20.0 2,780.6
7l 82.6 79.4  — 165.3 680.1 460.3 355.5 — @— — — —  —
) o | | | | J _ o
1057 B 69.71 119.3 89.9 366.8 272.3 284.8) 207.2 399.3 525.5 103.9 74.5 102.3 2,398.4
W5 il 80.9] 133.3 125.8 186.6 294.2] 293.4] 177.8) 408.3 532.4 78.5 121.2 79.3; 2,531.7
! S [ | { :
1058 B | 69.0 142.6) 138.7 341.2 235.1/ 262.2 31.0 161.3 39.6 155.5 28.7 100.8 1,705.7
75 1l 86,9 134.0) 133.6 388.6 293.4/ 259.7 25.8 129.4 64.0 186.6 49.2 99.2 1,850.4
1059 | i FR | 140.0 259.0) 149.7 231.9 124.0 184.4 419.6( 274.1 135.0 142.2 170.2) 121.9/2,352.0
i |
W5 il | 110.5 285.0 170.4 252.5 199.6| 325.1 408.3) 349.1 130.1 320.1 210.0) 87.9|2,848.6
i H i { : E .
1960 B JR | 37.2 63.4 130.9 353.0 435.4 374.9 95.7 144.7 150.8 22.8 164.8 49.2 2,022.8
# 1l 41.8 48.0 108.3 259.1] 337.8| 332.7) 120.9 242.7| 141.0/ 52.0 178.9 37.6/1,900.8
1961 B R | 173.0 99.0| 124.0 260.0 400.0, 311.0| 221.0/ 233.0, 305.0 199.0 211.0, 39.0) 2,575.0
¥ 1l | 181.0 104.0) 159.0 231.0 433.0] 312.0| 274.0| 294.0 357.0/ 209.0 258.0 34.02,846.0
- [ : T ' | | ; ! -
A | o ! I
""fota‘if - 872.81038.11521.02366.12968.014160.6 26469 2110.62608.8 992.2 927.9 635.3
Sod | B R | | |
Average 97.0 115.3 169.0 262.9 329.8 492.3 294.1 234.5 289.9 110.2 103.1) 59.5
Total | 0 768.7[1033.51188.011943.32658.43645.42231.12083.52383.61088.211014.1 527.9
o] E
Average 96.1‘ 129,2 148,5 242.9| 332.3) 455.7) 278.9 260.4 297.9 136.0 126.8 66.0
| i
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Table 8-(2) Amount of daily rainfall at Kasanohara (1963~1964)
D1, B B (1) Kanoya (mm)
T Momh 34 s 6 7 8|9 i 0 |11 12 ¥

H Day T~ ;
1 - - = 3 8 37 23 2 -~ = 15 2 7
2 1 — — 13 33 — 20 — — 35 1 - -
3 T — 2 17 1 - - - — 2 - - 4
4 — = 45 o 57 o — - = 11 — - -
5 — = 0 1 67 5, -~ = 1, - - -
6 — 11 211 — - 121 - - o - = 8 7
7 — 2 3 — o 9 - — o o0 - - -
8 2 o — o 15 26 — 24 — — - 17 —
9 29  — 26 — 66 49 — 2 - - - 11 -
10 0 — 4 0 56 45 73 — — 7 — 0 —
1 U A
12 — 11 65 63 o — 3 — o~ 15 — 2
13 — 4 65 35| — 44 33 — 2 — 40 — 1
14 5 53 28 o — 103 34 — 3 - = = —
15 7 70 135 15  — 17 2l — 16 - = 17 —
16 — 0 98 77— 29— o0 - - 25 — —
17 s T T T S T R R 1 R LR
18 — 10 0 4 — 9 — — 7 —‘ - —
19 — 1 2 4 — 4 4 4 u = o 21 6
20 — 23 55— — 4 o - - 4 = oi 22
21 6 36 — —’ — 1 - - = = 4 -  _
22 — 4 2 0~ - - = = = 3 = =
23 - 10 - - — - - - = 18 3 19 o0
24 — 1 — 0o - - 6 — 30 12 4 717
25 - = = 4 16 - - 24 o — - 4
26 - - = - 5 10 - - 1 0o — 6 0
27 — — o 5 — o 6 — o — 3 o o
28 2 8 1 — 0 3 — - - ] — -
29 - 12 - 6 37 o - — - T R— —
30 — 13 30 0o — 10 2l — - = 0 3
31 — 0 - 16 — S| 1

it Total 102 216 585 206 348§ 485 208 71 82 81 183 106} 88
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Tabld 8-(2) Amount of daily rainfall at Kasanohara (1963~1964)
Z®2. % i (2 Koyama (mm)
\E;j \M\o nj' W 4l s 6| 78| 9 10|11 19641 5 ] 3

1 — = 8 om ox 8 - - - 15 4 =
2 t — - 18 4 o 4 - - g 4 4 _
3 S S U | e e T I
4 ~ = 23 0 45 - - — —-; 11 - - -
5 - = = 0 2 9 — - - - 4 - =
6 - 0 2 — — 19 — — o 1 — 4 6
7 - 4; 1 - - 9 - - 0]‘ 0o — o -
8 290 1 1 1 10 45 — 14 — —| — 9 _
9 23] o 9 — 13 o 2 2 - - - ul -
10 05 — s 1 18 8 130 — - 5 = - -
1 11— 4 s8 1 1 20 ~ o — - o =
12 - 1 8 7 - - 2 - 1 - 15 — o0
13 — s o 50— 6 B — 3 —; 27 — 15
14 5. 55 8 — — 60 29 — 5 — % 0 -
15 9 1 8 13 o 171 3 — 14% — 0 162 —
16 - 0o 8 7 — 18 — o 0o — 28 — —
17 - 0o 5 o — 4 - _ 19§ - - 18 -
18 — 2 s 1 — o — - 1 - o - -
19 — 2 8 7 = = = s a2
20 — 3 o 1 — 5 1 — — - - -
21 s 38 o — - o — - - - 2 o =
2 — 49 o — - - - 39 -
23 - 8 = = = = = - — 16 4 2 o0
2% | - — = 1 2 33— 3 10 19
25 — - = o 5 o — 18 1 13 4 - —
2 4 4 4 4 2 s o - 4 4 _ 0 -
27 — 0 12 6 —‘J 11 6 — o - — oE —
28 18 8 —| 5 —‘ 3 - = = - xm - —
29 — 0 = 9 1 17 10 - -~ = 2 -
30 — s 23 3 — 14 2 - 4 - 1 3
3 - 0 —. 16 — - o 1
B Toml | 91] 210 S04 268 197 407 317 61 101 125 200 90 74
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IR A48T 2251 12611705 FFRACHE L 720012 501 41170 50O 2L RRIGNZERE L bo &k
ELTEOIOERDN A, FNRLNOAZE Lo FFIZo 0T HRMOMEETT - 78R
I EH T AN S TH S, FOINMNER266 (1, X TEiy1mZ i B3 A1 ;-ia“z;u SibEEe

g%%-:43;1¢m5.' .

No.3 JFE) 7EXH S0 1m, 12JJ1511 5 KN XT3 206 T T1E22101, °t”f'50,1
= 4.4 1i/m, 12331290105 KRAEHEOHINICH D 4 JII9NTPIRICN LI TH A0 T 1L
bREINKEA.

No. 4 JFF) . EX50.6m, KA FA-BHEB1232900, SO 2351, K- T4.6511/m,

No.5 JFF) . HEX$39.2m, KN ESDHKRITAL0M, o186 (1, £~ T4.711/m.

No. 6 JE7) . JEX4932.0m, KN [0 DHRHEEION 111, Z o146 11, kT 4.57
M/m,

No. 7 J1:77) . X 36.5m, JK{ FABHIGIIT 311, CoN 176 11, 30T KA &N
271911, Ol 144 11, VHy160 11, k-T 4,4[[ ‘m,

No. 8 JEF) . E&K15m, No.9 /1) | &y ldm, D ORSTHAMRAMICELTN
4501/ m7ZHEF BT ENDING.

No. 10 JEFH) . /K L TEEME 1 L 2c o T .

No. 11 J[-7) . #&#2m, No. 1217 | K& 4m, (LIFFTRIENOIHEEDO/MITT |-
NELNTHETAHNKORBNRSLOTESIIHITOBLNNHLED TH LA, KO I
ML D AT S,

TS DRSO VA 4.7 F /m E LT F O TR K) 2.46X10 ‘em/sec S150), JER
LITD YT ADWEBIRMOMEM, k=ax10 *~10*cm/sec L )10, RO D MO A
FEICSH L MBER 4 50 2, & MER 40T BRRIE £ 1.23 X 10 em/sec L1350 B R T 0 2
(58 L ahg 2.46X 10 “em sec T A EMILLD. LHEAA FRKINPIILIT Y 7 2,
NS 2R EOAH OB XN B TH L. INENHE o —20FN & FTIUE I~ S5 {512
%%,

3) HMTKLEOEBESHHSOMTKMAEE  VIFLIZIZEASRV LARIRTS > TKXL
SRR AN S WA E B X W T ORABEEABR L, FBI0mIT BL5 Y7 ZDJEV
CIERUMZEAEERICELE RO EHEIN SO THEENEZ ML LT HANSILEMRRL
WEBPONBEDT

P=D:+E + G2+ H«Pa
T

G =P —-D:— E =G, +H.Pa 2k 7>
RIS S %NS

D MR

E : &%i&

Gz @ HUF &

H : iLT/M/.Ml: (HL)

Pa :« B&HR (V1)

G : HUFKRERA
TIAED FE BT 1 T KM & 7R A S U TR AR IR ZEM R A T Emilisk s, 378D 5,



/7ZiLH§(DiL TKAEVEIC T B ESE é1

BT, 169 LTINS ARy It 106kme o> R Sl L2l FK w4 G snd 4 -4%-9. Wiy 53,
99X10'm* T B, TRERIIMICD LT PR E LTI T 03220 e 370
m'/sec 174,

WIBlh O R K e AL & AR EIZD DD EKRBICW 5548, 1HlE LTI9634:10 5 Lol
A SR D JEBAL s 7 & B IRNTRTIC 850 U TIPS s S o i i 25180 L7z bodid & 10, (i
IR K [ ORTED 4, Tm/sec TH 5.

CAUSHIE LT O Nt g £ 9. OdM OB ERBICES IS E T, ¥ THT 5
SO e & 2 o0 3 BAKRERA I, B K CHE N KDL O S HEE 37400 Ll @Y o Ky i N K
witli s 3.70m’ fsec X )00 K& 4.00m /sec L1z, Akl & 4.70 n /sec D85 1M B .
M O e L BB K IS B0 T 20,8 mP fsee TH - T, WMLOVFIENIE LTI OBKTH
B, I B RKIFICE O TR FKFITOBAMNEDD T bo & £2 5115

09 & GO G M MR K & D) & (1963.10.13~1964.3.29) 169F
Table 9. Fluctuation of ground flow discharge at Kasanohara plateau.
T LENR K AE % | RTKE (A | RIWEL | FRRAR (B | ik
Number Accumulative Difference of ' Volume of Amount of |Infiltrated volume (A+B)
of area . water level fluctuated i rainfall for lin the amount of!/Ground runoff
well ! ; water | the period [rainfall
i km?2 m_ xX10¢m mm ‘ < 10¢m3 108 m3
2 18.0 - 0,36 ! (-] 6.48 1,249 8.98 (omission and
I : so on)
3 | 7.0 -+ 0,23 i [t 1.61 1,400 3.89
4 | 8.7 £ 034 | (1) 3.00 1,320 | 4.59
| ‘ ‘
5 10.6 L o061 | (1) 6.46 1,960 | 7.27
| i
6 10.6 0.5 | (1) 572 | 1,339 | 5.67
7 7.0 0,39 () 2.72 | 1,911 | 4.68
8 8.7 0.92 | ) 8.00 | 1,078 - 3.75
9 7.1 ©0.61 | () 433 803 2.57
10 10.6 ~ 014 () 1.49 | 586 3.10
11 10.6 - 0.05 () 0.53 1,320 ¢ 5.60
12 7.1 - 0.54 () 3.87 660 | C2.34
: ‘ ; i
‘' Total I o I S L g | 52.44 | 53.99

| 0,3=(-)1,55 |
Note 1) “Accumulative area” were assumed from a disposition of wells.

2) “Difference of water level” means a difference of two water level on Oct. 13" and Mar.
29,

3) "Amount of rainfall for period” were obtained by totaling an amount of rainfall for
individual period which went back to pass just time that a rain water took to infiltrated
down to a ground water surface at the position of each well.

4) "Infiltrated volume in the amount of rainfall” were calculated by multiplying “amount of
rainfall for the period” in foregoing section by the following ratios of infiltration and
the each accumulative area,

amount of rainfall for the period above 1500 mm 35 %
1000 ~ 40 ~

700 45 »~
below 700 ~ 50 ~ .

5) Air contained ratio was assumed as 30 %.
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Table 10. Catchment area and discharge at each stream flow gauging
station, and mutual relation

A B R 18%

5 ‘ Kasanohara  (0.95)
2R 10 e 92
Hoei (5.8) ‘ A part of (4.85)

Kushiragawa

’3“'2‘. TI" /JI 8*
—¥EE)ll 15 | Kasanohara  (0.50)

A part of 0-8(’)1% O b 7
Kushiragawa Others (0.30)
2 R CEEPRD 71 %
"o 458 Left bank (Kasanohara) (2.91)
’ % B K97
Matase (20.8) o OB s 263 = I 6 (Kasanoha;a (0.34)
= (10,8) Asahlbashl 1 % D fﬂ_{ 23
Takarabashi Others (0.86)
G B O 72
Airabashi (3.09)
| £ R R 88
‘ Light bank (Main stream) (3.60)
wote i 62
Koyamagawa (2.9) * at w4 Bl 106
— R 8 Total of Kasanohara (4.70)
A part of ’
Kimotsukigawa

Note ) Upper number : catchment area (km?)
Lower number parenthesized : discharge (m?/sec)

4) HTKEEEE ILico~@y, KN 20X S ~8mYD L#lE I 508,
WEHTIKKEIOEE A Sm & 0E U THLES B S OHUR K 1 & 3.70m’/sec 53 AT R D
BAZ S oo IHE 55,000m oN#EEIC i35 bo s LT 30,000 m O it
ARED & ETEIBEAIETIVEROEY TH 5, UM FAGIAET X4, OF7CHO T
SHHEIC B TR B BT A 1(1)0 £T5.

3,70 100

k= 5% 30,000

= 2,46 X 10*m/sec
= 2,46 X 10~cm/sec

TRDDL, AHEBORE UEBEREDK 1,000 520, ¥E @il:@iﬂ%ﬁ}f‘ BAREWVETH
555, KEEMEE UTRBETE2EDO/NSOHMETH S, WKEOMEE, W/KARIZEITDNT
M&%Cﬁwféecmﬁﬁmﬁﬂ%mi&ﬁﬁgwﬁw%ﬁwtw@mi&@c Z OMETHL
TR T % ¢>@c‘:'§"ﬂ(iAlL@L(}|u S s & N E T8 6,500m &R R 9 A1 g A IR
[ 7EBEHR 5 U TV A 150 MO TR INIEK2,300 L &85, EXCTE5E08H 5.
FABEAKMEIOMZS 2 1Im EFIE460 HTHY, WIFIUIC L THEBHICR MR EWIRTH
L. RO EEMOENIRICH O TE KD LICH - TH ST KINETH T L, GrkMA 25
BUTEHAGOE T THRICKDNAETAOL LG 2L L 2EHT I EDEEZ O, TOHK
BRe AR LIS RO RR A b o Re T H A LRI LS
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FORRA g \
Most steepest gradient 20 1 - \,,_.‘
. | M~ Ta00 95~ ——
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E < = Y2 2% u: £z b 2
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Résumé

The fundamental characteristics of the hydro-geology in the Shirasu region may be defined
as follows; namely, the so-called Shirasu layers, moulded after having been deposited over the
rock beds of Mesozoic formation and the upper welded-tuff forming impermeable beds, have
the propensity to work as a favorable aquifer.

The characters and correlations of these strata which have had influences upon the state
of ground water, show rich varieties in accordance with the difference in the localities put
under investigation.

The general classifications for the state of ground water are as follows :

1) A large amount of ground water flows through many cracks contained in the welded-
tuff situated comparatively at a high elevation, as can be seen around Kagoshima city.

2) The rain water infiltrates directly into the cave and flows through the cave which
seems to have been formed by the working of the more developed crack, therefore, the
ordinary surface stream has only a little quantity of discharge as may be seen at Nansatsu
plateau.

3) The ground water flows through the apuifer consisted of Shirasu layer on the
impermeable bed existing buried deeply in the earth, as may be seen at Kasanohara.

Of the three cases, the 3rd one is readiest to be observed.

In this report, the following studies were carried out chiefly at Kasanohara with the
intention of making these conditions as simple and clear as possible, as Kasanohara may well be
considered to be isolated from other regions in the points of both topography and hydrology.

That is, the fluctuations of water level in wells and others are put into measurement
continuously. And after making a comparative study between the discharge-data measured in
the main and its tributary streams of Kimotsuki river and the meteological observation-data, the
authors tried to let the hydrological features or water holding process be ascertained.

The results obtained up to this day, are summarized as follows ;

1) The mean annual runoff-ratio for nine years (1953~1961) is 87,29, which is much
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higher than the mean value of the whole Japan. And it is consisting of the next items,
namely ground runoff 45,0¢, and surface runoff 42,24, the former is above the average. The
evapotranspiration is 346 mm, which is equal to 12,84,

2) By making a comparison between the fluctuations of ground water level and the
distribution of rainfall, it was ascertained that some rainfall takes 4,7 days per vertical height
1m to infiltrates through all strata and arrives at the ground water table. This velocity of
infiltration is equivalent to 2,46 10~*cm/sec and agrees with the coeffcient of permeability of
the Shirasu obtained at the laboratory.

3) Provided a measurement is to be done at the isolated watershed along the region put
under consideration, the following equation may be fixed: namely

G = HPa + G, .

Accordingly, the ground water runoff G: may be calculated by presuming a recharge
quantity of ground water G and an air containing ratio Pa. And the velocity of ground water
may be estimated with the ground water runoff.



