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Fig. 1 Study area. (a) Locations of springs mentioned in this study and Hino City in Tokyo Metropolis. (b) Topographical map
of Hino City (Contour interval is 4 m) and springs investigated.
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Fig. 2 Seasonal change of spring water temperatures in Hino
City. (a) Monthly mean water temperatures from
1990 to 2005. (b) Water temperature from 2006 to
2007 observed by our field survey.
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Fig. 4.1 Results of our field survey in Hino City. White symbols show the measurements after heavy rainfalls.
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Fig. 4.2 Results of our field survey in Hino City. White symbols show the measurements after heavy rainfalls.
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Fig. 5 Impermeable layer of Hino plateau. The numbers in the figure are the heights of estimated impermeable layer (m, a.s.L.).
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Table 1 Results of discriminant analysis on spring water temperatures at 7. Minamidaira Yasaka Jinja.
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Estimation of Groundwater Circulation Based on
Springwater Temperature and Concentration of Silica along with the Change of
Springwater and Its Surroundings
—A Case Study of Hino City, Tokyo Metropolis—

Hiroyuki NARUMIYAD  Daichi NAKAYAMA 2  Hiroshi MATSUYAMA 2)

DHoYu-Gakuin High School
(6-1-23, Nishi-Ooi, Shinagawa, Tokyo 140-8608, Japan)

2) Graduate School of Urban Environmental Sciences, Tokyo Metropolitan University
(Department of Geography, 1-1, Minami-Ohsawa, Hachiouji, Tokyo 192-0397, Japan)

Hino City, Tokyo Metropolis, continuously monitors eight springs. The seasonal change of water temperature
at two of these springs is remarkably large. Since there are no hot springs in Hino City, this seasonal change must be
explained by the ground heat flux, ze., the two springs must be recharged by groundwater running in a shallower
layer than the isothermal layer. Specifically, rain falling on the ground is expected to infiltrate and drain rapidly into
these two springs.

In order to confirm this, we conducted a field survey focusing on the concentration of silica, which is hardly
found in rainfall. Four heavy rainfalls occurred from September 2006 to October 2007 when the amount of rainfall
exceeded about 10 % of the annual rainfall of AMeDAS Hachiouji (1,572 mm), nearest Hino City. At these two
springs, the average concentration of silica after the heavy rainfalls was statistically smaller than that of the clear days
(11 times). In contrast, the average concentrations were not statistically different at the other six springs, and there
was a smaller seasonal change of spring temperature. These results imply that the recharging and draining systems of
springs in Hino City will be different even though they are located in the same city.

In one spring, the seasonal change of water temperature from 1990 to 2005 was regarded as small based on the
monitoring of Hino City. However, the seasonal change increased from 2006 to 2007, as determined by

discriminant analysis. This study thus depicted the changes of the springs along with their surroundings.

Key words : spring, water temperature, concentration of silica, Hino City, discriminant analysis
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