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Table 1. Outline of observation boreholes

Depth (strainer) Distance from the seafront

(m) (km)

Borehole

No.I(Nakasu E.S.)) 70 (53.5 - 70.0) 2.4
No.2(Minami ESS) 70 (48.0 - 64.5) 0.4
No.3(Taniyama ES.) 70 (48.0 - 64.5) 2.0
No.4(Seiwa E.S.) 70 (44.5 - 61.0) 3.1

E. S.: Elementary School
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O : Observation borchole

/\ : Tide measurement

M : Precipitation measurement

Fig. 1. Locations of observation boreholes tide and precipi-
tation measurements
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Fig. 2. Geological strata at four observation points in Kagoshima city
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(a). Float type

(). Manual type

(b).  Water pressure type

(d). Water temperature and clectric conductivity meter

Fig. 3. Groundwater observation devices

oooo, ooooooooooooooooboon
ooo0o, boooooooooobooooooooon
goooooooooooooooooooo. o
ooooooo@ood=xtoembO)ooon
ooo0, OoooooooooooboOooooooon
gooooooooooooooooooooboon
ooo.

20060 0 0240000200600 027000, OO
000000 MWTW/Germany LF330)0 000,
goooooooooooooocooooogTom
gooooOoobooecOboooooooDOObOO.

ooooao

Fig. 40, 20040 00000 0O 20060 O 0240 0O
gooooooooooooooboooooooDooon
gooooooooooooooobooooo. oo,
Fig. 50, O0O0OOOO0OOOOOOOOOOoOoO
gooooo. ooooooooboo, oooooo
gooooooooooooooooooooon
0o000ooo0oo0oo. Rg. 4000FRig. 500,
O00No. 3, 4000000000000, ODOO

O0O0oooooooooooooo. Fig. 00
oo, oooooooooboooooboooo, oo
2040 000000000110, 200000000
gooooooooooooooboobo. oo, oo
ONo. 1,200000, O0OO0OOOOOOCOOOO
ooooooo.

Table 200, Fig. 4000000000 OOOO
oooooooooobooo(@oooooboo, o
oo, ooo, Ooooo, ooooo)ooo.
Table 20000, OO0OO0OOOOOOOOOOO
ONo. 4000000, 000092mO000.000O
ooo, OdONo. 1,40000, ODOOCOOOO
ooobOooz22rmmOdOO0Czo0500000000
goobooooooooobo.oobO,b0b0000No. 1,
3,400000, oOoOooboloooooooooag
gioommboOooooooooooog, ooo
ooooO0o0o0oo0ooooooo00Okig. 400).
oobO, 00ONo. 10DO0OOOOODOOODO,
goooocoooooboooo, Od00No. 3,400
gooooooooooooooboooooooo.
ooooooo, ooEjooooooooog,
oooooooooooooooooooo, oo



16 R - BRI

RN N

00 +——m—F+———F——+

T 200

|- Precipitation

Lo +

2.0

Depth (m)
(98]
(=)

4.0

5.0

6.0

1-Apr
2004

1-Jul 1-Oct 1-Jan

2005

1-Apr

- 150

T

S

(=)
Precipitation (mm day™)

T 50

1-Oct

1-Jul

1-Jan
2006

Time (day)

Fig. 4. Daily changes in depths from the ground surface to the groundwater table and precipitation
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Fig. 5. Monthly changes in depths from the ground surface to the groundwater table and precipitation
Table 2. Statistical values for daily depths from the ground surface to the groundwater table from April
1, 2004 to March 24, 2006
Unit : m
Borehole No. Max. Min. Mean Standard deviation Max. daily change
No. 1 4.39 3.76 4.12 0.10 0.30
No. 2 1.89 1.35 1.65 0.09 0.13
No. 3 5.45 4.73 5.10 0.13 0.16
No. 4 4.21 3.29 3.86 0.22 0.20
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Fig. 7. Hourly changes in depths from the ground sur-
face to the groundwater table and tide levels
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Fig. 9. Groundwater temperatures
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Study on Groundwater in Kagoshima City based on In Situ Observations

Yuji ITo, Kazuro Momii", and Jun KoBAYASHI
(Laboratory of Water Use Engineering)

Summary

Successive monitoring of groundwater quality and quantity is essential for the conservation of groundwater as valuable
fresh water resources because further groundwater utilization is expected due to progressive urbanization. Observations of
depths from the ground surface to the groundwater table and vertical profiles of electric conductivity and water temperature
were conducted at four observation boreholes (Nos. 1 to 4) in Kagoshima City from April 2004 to March 2006. The depth
to the groundwater table at borehole No. 1 in the commercial area near the central station is affected by the artificial pump-
ing from wells around it. The effect of the tide was involved in the daily change in depth to the groundwater table at
borehole No. 2 which is the nearest to the seafront, while the effect of precipitation appeared in the variation of the depths
to the groundwater table at borehole Nos. 3 and 4 which are located in relatively inland areas. No significant differences
were found in the depth to the groundwater table, the electric conductivity, nor the water temperature observed in 2005 and
2006. 1t is concluded that groundwater deterioration such as groundwater salinization or groundwater depletion was not rec-

ognized from the two-year observation in this study.

Key words[J Groundwater, Observation borehole, Monitoring, Groundwater deterioration, Water resources
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