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A THEORETICAL ANALYSIS OF UNCONFINED
GROUND WATER FLOW IN KOFU BASIN

Unsteady Flow of Ground Water into Ditch (2)
By G925 Ohashi

Synopsis

A method of three dimensional analysis to unconfined groundwater movement is discribed.
From the investigated Kofu Basin, it was made clear that the seepage into open channel or
ditches within drainage basin takes place over vast region. Therefore, the influence of the
seepage on the water table fluctuation was discussed as the first step of the study.

The fundamental characteristics of groundwater movement in this problem was theoretically
examined by using the model region shown in Fig. 3.

The theoretical treatment is based on the hypothesis that three dimensional state of the flow
in the region is analytically represented by means of both longitudinal and latral flow, and both
flows may be related with the recharge elements in continuity equation of each flow, that is,
both flows have to be equal in heights of water table at y;=0 in which y denotes the co-
ordinate and suffix i does an arbitrary point in longitudinal section, and the recharge elements
are kept in proportion reciprocally.

The fitness of the theoretical considerations as above mention has been recognized by the
hydraulic experiments in the sand tank,

The analytical results may be used to compute the effect of actual drainage systems on

groundwater table under the variaus conditions.
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Fig. 2 The profiel of one-dimensional groundwater level of K-K' and M-M’ section.
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Fig. 3 Schematic representation of three dimensional model
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Table 2 Elements of the Experiments and Calculations.

Exper. No 7 8 9 11 12 13 14 15
Ho(em) 65.97 | 66.80 | 66.12| 71.90| 70.15| 68.60 | 68.15 | 68.10
Hp(cm) ‘ 72.40 | 76.00 | 73.27 | 81.40| 78.15| 75.00{ 71.10| 71.15
D(1) 1 69,185 | 71.400 | 69.695 | 76.650 | 74.150 | 71.800 | 69.625 | 69. 625
ax1074(1/cm) | 2.891 | 2,801 | 2.87 | 2609 | 2697 | 2 786 I 2,873 | 2.873

_
| X ! . |
Pn15x1072 | 1,191 ‘ 1.833 | 1.385 | 2.203| 3.057 | 3.638 | 2,994 3.311
Pp.gox 1073 6.309 | 6.762 | 7.838 | 9.557 | 13.33 . 16.84 | 13.57 | 15.36
Pn. 165%x1078 4,988 | 4.861 | 6.404 | 6.026 | 8.155| 10.43 | 8.942 | 10.24
P 2g5%x10-3 4.641 | 0.4284 | 5.925| 3.570 | 4.709 | 5922 | 6.057 | 7.164
P,. 450 %1078 3.005 |—0.266 | 3.628 | 1.618| 1.591 | 1.851 | 5.607 | 5.217
qre(ce/s) 48 36| 44 47| 66| 82| 7.7 } -
gxg(ec/s) 247 13| 18| 21| 28| 36 415|
Ce 4.2 4.6 3.0 6.9 6.6 5.2 52
c.f. [=96cm, L=585(615), ex. Pp. 15=Pnil,=15 and C;=1=const.
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4. 1 C; DEICDNT
(2)ADPa %EHET 2 e, C: DESKLETH %, (B)R>SKW B C (—F) DEEEKRGE
KORTH 51, MAFEICE TR, HkBENEENLLzbD0s Fig.11TH %, No. 7 Dk
BROERFMEL 4. 8cc/sec (Fig. 10) THHM5, Cp=4.2 L1135,

ngﬂ
(c%‘? 54 —- e ——
5148 1
4
3
2
|
o 4.4
o] [ 2 3 4Ce 5 Ceemg C
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