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1. Introduction

People use river water for tap water and agricultural water, and load various
materials. Problems of water environment are serious in urban area, because a large
amount of materials is loaded to river water. In the urbanizing surburbs, degradation
of water environment is a big issue, and also in the world. To conserve good water
environment, it is necessary to understand the influence of human impact, and to
clarify formation of water quality in each watershed. Load of nonpoint source from
human activities affect river water quality. It is necessary to discuss about relationship
between river water quality and nonpoint source. Landuse is the indicator of nonpoint
source. Because it reflects forest area-natural zone and urban area-human zone.

Therefore, this study aimed to clarify the formation of water quality with the use of
major inorganic ion, and to discuss the influence of nonpoint source using landuse as a
indicator of the human activities.
2. Study Area

The study rivers are Ichino river (Length: 38.15km, Basin Area: 141.2km?2) and
Yoshino river (Length: 11km, Basin Area: 13.6km2) located in the northern Saitama.

In Ichino river, upper stream area is consist of hill, arable land and brush, middle
stream area is urban area of Higashimatsuyama city, lower stream area is consists of
paddy field. In Yoshino river, upper stream area is consist of forest and housing, middle
stream area and lower basin is agricultural field, industry wastewater flows in the
lower stream area. Both rivers have various landuses.
3. Methods

River water was surveyed during Aug. 2005 to Sep.2006. In the field, water
temperature, electronic conductivity, pH, and alkalinity were measured. Major
inorganic ion concentrations(Na+, K+, Ca2t, Mg2+, Cl, NOs, SO04%) were analyzed
in the laboratory.

To analyze the land use, Digital National Information (100m mesh) published in

1997 was used. Land use proportion of each drainage basin was calculated by GIS.

4. Results and Discussion

In Ichino river, EC of upper river is 264-351 u S/cm which is higher than that of the



mountain stream in Japan. Headwaters of Ichino river is holding pond made by
concrete. In the holding pond, Ca2+, SO42 and HCOs" are liquated out and accumulate.
Because of this phenomenon, EC of upper river is very high. Concentration of dissolved
ions in Yorii TR is very high because of holding pond made by concrete. Same
mechanisim should be figured out that Shin river’s water quality and that of the
diluted water from Yorii TR have the same ion type. Ion type in the Middle part of
Ichino river is Na-Cl. Because treated water contribute a lot to the main stream water
quality. Industrial campus located in the lower part of Name river, the biggest basin
area of tributary in Ichino river, also contribute a lot to the river water quality. Each
survey’s ion type of Name was synchronized with the water level change of the lower
measuring point. When the value is the lowest level, ion type was Na-Cl. This is
because the industrial water contributed to the main stream of Name river. In Yoshino
river, small basin area, industrial water had Na-Cl type and also contributed to the
main stream. In Ichino river, Principal Component Analysis (PCA) has been conducted.
PC1 is namesd Development lowland, PC2 is named Development Farmland(Table2,
Fig.1). Relationship between PC1 and water quality is high correlation with Na+*, CI,
NOs. When ratio of impervious area increase, these ions are increase. Relationship
between PC2 and water quality was high with SO42 only at 4th Sep. 2006. This may
happen with the ion run off from fertilizer.
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5. Conclusion

Water quality of basin area is affected point source and nonpoint source from human
activities. Water quantity of small basin area is very small, water quality is dominated
by point source. When water quantity is very small, there is very high relationship

between building and ion concentration.

PG1 :Development of Lowland PC2:Development of Farmland
Table2 Eigenvalues of PCA g ! = Fommland (|
Prlncllpan comptz)nent — Q [— -
Eigenvalues 3.59 1.00 Farmiand Impervious aras)
Coefficients of determinatiion | 0.7178 | 0.1993 .
Cumulative contribution 0.7178 0.9171 Golf course - Lini:courmn -
Forest Waste land = Barrags ==

10 05 o0 05 1o -10 05 oo 05 0

Fig.1 Principal component



