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Observation of Water Heads in an Elastic Artesian Aquifer

under Tide and its Analysis

by

Katsuhiro FURUMOTO*, Takehiro TAKEMASA* Hiroaki KOMODA*,
Kazuo ICHINOSE* and Yoshihiko FUJIKAWA**

In elastic artesian aquifer extending under the sea, the piezometric head oscillates

due to tidal water acting as load.

The oscillating head is conveyed to inland through

the aquifer, so that the water level in an artesian well tapping the same aquifer fluctuates.

The head fluctuation in the well reflects various conditions of the aquifer such as comp-

ressibility, permeability and so on.

Therefore,

adding analytical considerations to

observed data on the heads, one could know those conditions of the aquifer.

This paper states the observations of water heads in the artesian wells near the shore

in Saijo City, FEhime.

Then, compared the observed data with analytical solutions for

the supposed model, the permeability, the leakage factor, the length of the artesian

aquifer and so forth are determined.
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Fig.1 Plan view of Saijo City and location
of observed wells
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Fig. 3 Variation of water neads of artesian
wells and tide in Oct. 21—22, 1983.
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Table 1 Harmonic analysis of observed data in Oct. 21—22, 1983

Wel| | Distance|mean

from Diurnal Semi-diurnal One third Semi-semi Water | Condu-

Number | the shore|Level term term diurnal term diurnal term |Temperature|ctivity
Amplitude | Phase je | Phase ‘| Amplitude | Phase |Amplitude| Phase

Tide 0| 70.1"| 3.2 |-176.5( 142.8" | 165.47 2.9 |-166.0°| 2.0 |-132.3° us
NO.1 60 | 838 1.7 59.7| 70.9 [161.0| 2.0 |<640| 3.5 |-1157] 18.9° | 655
NO.2| 100 | 84.4 1.9 63.1 70.2 [ 160.4| 2.1 |-164.9 2.7 |—1242| 185 587
NO.3| 290 | 82.4 2.0 62.1 67.0 | 1567.6 1.8 [(—163.6 | 3.4 [-114.3| 18.7 963
NO.4| 296 | 82.6 1.9 69.7| 66.2 | 156.9 2.0 |~166.0| 3.9 |-1089]| 190 828
NO.5 857 | 80.9 3.2 72.2| 59.6 | 148.9 1.9 |-164.7 3.1 -117.8 | 17.8 1145
NO.6| 1440 | 83.1 3.2 68.6] 66.9 | 1428 1.8 |-1620]| 3.3 (-119.0| 16.1 420
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Fig. 4 Model of confined ground water
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