HEBERFHE #5158 (K - H) 153~158 2005 153

AR _E i T Dk
— KR & 75 Y DHLR—

B RE Sk o WISE - ATRE e - gkl T

Upwelling waters in Gujo-Hachiman City, Gifu Prefecture, Central Japan;
Typology Based on Physical and Chemical Features, and a Special Reference to
the Nitrogen Pollution

Tetuo MURAKAMI, Yumi OOSHIMA, Asami KONDO, Chika TAKEMURA, and Yukiko KATO
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Figure 1a. A sketch map showing springs in Figure 1b. The cross-section along Line A-B shown
Gujo-hachiman City, Gifu Prefecture in Fig. la.
Sta. 1 ; Sougi-sui Spring, one of the most Both hills are composed of sandstone.

famous springs in Central Japan

Fig. 2a Fig. 2b
Figure 2. Photograph of “Mizu-fune”, the sinks for washing tableware and vegetables
2a ; Sta. 2, 2b; Sta. 10

Sinks are traditionally maintained by the local communitiy.
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Figure 3. Seasonal water temperature fluctuations at Sta. 1
(Sougi-sui Spring, originating from deeper aquifer)
and at sta.6 (a spring hillside originating from
shallow aquifer), and the monthly precipitation at

Mino Observatory near Gujo-Hachiman City

Table 1. Water temperature, conductivity and pH of waters from 2 rivers and 10 springs.

Mean value and the range (in parenthesis) throughout the study period are shown.

WT Cond. pH

Yoshida R. 13.6 (6.3-20.5) 6.8(5.1-9.3) 6.71(6.17-7.13)

Kodara R. 14.2 (4.8-21.7) 6.4 (4.5-9.8) 6.67 (6.04-7.46)
Sta. 1 Sougi-sui S. 14.9 (12.2-17.2) 11.6 ( 8.6-21.2) 6.09 (5.41-6.63)
Sta. 2 15.3 (11.8-18.6) 12.7 (11.6-14.3) 6.21 (5.50-6.66)
Sta. 3 Yaba-shimizu S. 9.5(7.7-11.9) 6.84 (6.29-7.29)
Sta. 4 13.2( 9.3-16.2) 8.1(6.4-11.7) 6.78 (6.13-7.33)
Sta. 5 14.5( 7.8-16.9) 9.9 (8.9-11.6) 6.89 (6.54-7.21)
Sta. 6 14.5 (4.1-21.3) 6.6 (4.8-9.2) 6.75 (6.06-7.30)
Sta. 7 14.1(7.7-21.2) 6.2 (3.2-12.1) 6.54 (5.83-7.15)
Sta. 8 14.1 (9.4-17.3) 7.9 (6.6-11.1)) 6.67 (5.73-7.18)
Sta. 9 14.2 (6.1-19.6) 8.6 (7.2-12.7) 6.67 (5.69-7.34)
Sta. 1 14.1 (4.3-20.0) 6.6 (3.8-12.5) 6.57 (5.53-7.45)

C mSm’
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Figure 4. Typology of the springs based on the relationships
between conductivity and pH value
V¥ ; springs originating from shallow aquifer
V ; springs originating from deeper aquifer
O K; Kodara River
O Y; Yoshida River

See Fig. 1a for station numbers.
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Table 2. Concentration of inorganic nitrogen and phosphorus of waters from 2 rivers and 10 springs

Mean values and range (in parenthesis) throughout the study period are shown.

nitrogen phosphorus
NO3-N NO2-N NH4-N PO4-P inorganic N/P

Yoshida R. 0.58 (0.41-0.88) 0.00 (0.00-0.01) 0.02 (0.01-0.04) 0.019 (0.012-0.027) 31

Kodara R. 0.55(0.31-0.86) 0.00 (0.00-0.01) 0.01 (0.00-0.03) 0.017 (0.010-0.024) 33
Sta. 1 Sougi-sui S. 1.63 (0.63-2.45) 0.00 (0.00-0.00) 0.00 (0.00-0.01) 0.037 (0.028-0.047) 44
Sta. 2 1.76 (0.90-3.63) 0.00 (0.00-0.00) 0.00 (0.00-0.01) 0.013 (0.007-0.023) 135
Sta. 3 Yaba-shimizu S. 1.87 (0.65-3.23) 0.00 (0.00-0.01) 0.00 (0.00-0.01) 0.018 (0.010-0.025) 104
Sta. 4 0.89 (0.54-1.56) 0.00 (0.00-0.01) 0.00 (0.00-0.01) 0.025 (0.017-0.031) 36
Sta. 5 0.84 (0.42-1.67) 0.00 (0.00-0.01) 0.00 (0.00-0.01) 0.012 (0.006-0.026) 70
Sta. 6 0.97 (0.67-1.17) 0.00 (0.00-0.01) 0.00 (0.00-0.02) 0.043 (0.034-0.052) 23
Sta. 7 0.70 (0.46-0.98) 0.00 (0.00-0.01) 0.00 (0.00-0.02) 0.046 (0.036-0.057) 15
Sta. 8 0.63 (0.47-0.82) 0.00 (0.00-0.01) 0.00 (0.00-0.01) 0.041 (0.032-0.052) 15
Sta. 9 0.56 (0.35-0.76) 0.00 (0.00-0.01) 0.00 (0.00-0.04) 0.039 (0.028-0.066) 14
Sta. 10 0.40 (0.25-0.86) 0.00 (0.00-0.01) 0.00 (0.00-0.01) 0.029 (0.022-0.042) 14
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Summary

Physical and chemical features of upwelling waters from 10 springs in Gujo-hachiman City,
Gifu Prefecture, Central Japan, were examined monthly from June 2003 to July 2004. Based on the
fluctuations in water temperature, pH, and conductivity, the 10 springs studied were classified into two
types. One type included those originating from shallow aquifer and distributed on hillsides, and the
others, which included one of the most famous springs in Central Japan named Sougi-sui Spring, was
composed of those from deeper origin. Coliform bacteria were detected in almost all of the springs, and
nitrate ion concentrations in the latter type were relatively high. This indicates that traditional water use

such as drinking raw water should be abstained.

key words; drinking water, groundwater, Gujo-hachiman City, nitrogen pollution, spring



