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1. Objectives
A reservoir is, most broadly, a place or hollow vessel where something (usually

liquid) is kept in reserve for later use. The target of this study is the Japanese specific
reservoir called “Tameike”. This type of reservoir in Japan has been used for saving
water for irrigation, and has facility with which people can save and use the water
anytime they want. “Tameike” has played important roles not only controlling water
resources but also preventing floods, controlling water quality, and keeping
biodiversity. Meanwhile citizens’ activity and administrative leadership leads to
proper maintenance and preservation of “Tameike”. There are many studies about
nutrient concentration of “Tameike”, because high concentration of nutrient is the big
problem of reservoirs. Water quality is affected both natural and anthropogenic effects,
and the mechanisms controlling the water quality of “Tameike” should be clarified
from both points of views. Major inorganic ions are constituent water quality and their
concentration reflects both natural and anthropogenic effects.

The purpose of this study is to understand general conditions of water quality of
“Tameike”, reservoirs with inorganic major ions, and to find their controlling factors in
the area with special enfaces on land use..

2. Study Area

The study area is Hiki Hill in Saitama Prefecture, where most “Tameike” were made
in the valleys between the hills. Water is mainly supplied by rainfall to “Tameike”, and
it is mainly used for agriculture. To understand the influence from surrounding
environment, 29 “Tameike” possessing the similar reservoir conditions i.e. shape,
source of the water, usage of water, are chosen as the study sites.

3. Analysis

(1)Water quality analysis : Surface water of each reservoir was collected every season
(January, April, July, November 2007). Electrical conductivity (EC), pH, water
temperature and alkalinity were measured in situ. Concentrations of major inorganic
ions (Na*, K*, Ca2+, Mg?+, Cl, NOs, SO42) were determined by ionchromatography

in the laboratory.



(2)Factor analysis : Land use analysis was done by TNT mips7.0 (Micro Images).
Additionally, principal component analysis and cluster analysis were done for
understanding the relationship between water quality and the land use variables.

4. Result and discussion

(1)General conditions of water quality in winter
Some “Tameike” including golf courses in their watershed showed characteristic

water quality, presumably due to the influence of grass maintenance. Moreover, water
quality of “Tameike” in each golf course affected the concentrations of major ions in
different manners. Water quality of “Tameike” without golf courses in their watershed
showed Ca-HCOs type. CaCOs are presumably supplied either from limestone layer, or
concrete used for the dam of “Tameike”. Nat and Cl” concentrations, which are mainly
originated by human activities in urbanized area, were low, indicating that there is
little input to the “Tameike” from discharges of urban areas. The pH of all “Tameike”
water was higher than 7, suggesting the effect of photosynthesis by phytoplankton.
(2)Controlling factors of water quality

The results of the cluster analysis applied to the water quality data in winter
excluding the “Tameike” which have golf courses in their watershed are shown in Table
1 with the average values among the same cluster and the typical hexadiagram of each
cluster. Cluster 2 showed the lowest average EC. Because the watershed of cluster 2
are mostly occupied by forests, water quality in this cluster has the minimum effect
from surroundings. Cluster 1 occupied by farm land and cluster 4 occupied by
residential area showed higher EC than cluster 2. Average EC in cluster 3 was the
highest. The average elevation and relative elevation (a variation between bottom and
top of the watershed) of the watershed is the lowest in this cluster, and the high EC is
presumably reflecting the accumulation effect of materials from the drainage.
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