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I . Introduction

Since the period of rapid economic growth between 1955 and 1961, land use in
Japan has widely changed from the hilly terrain and forest to the farmland and
urbanized area. This change influences the river water quality through the
increased loads exceeding the self purification capacity of rivers, and the increase of
water intake in spring to irrigate farmland. Municipal regulation has succeeded with
partially decrease the loads from point sources. However, quantitative analysis of
load from non point sources in complex land use has remained unclear.

Previous studies on loads to rivers subjected the organic index i.e. BOD, COD, and
nutrients (nitrogen and phosphorus). Their research fields are usually restricted to
single land use such as agricultural area or urbanized area. Loads of major inorganic
ions to the rivers have hardly studied since the eutrophication became the major
concern. Major inorganic ions in the river water are influenced by both
anthropogenic and natural factors such as geology of the land. Because each ion is
expected to react differently, combination of the ion’s dynamics may imply the
specific effect of natural and anthropogenic origin. Recent progress in GIS technique
may enable to statistically treat complex land use in basin scale.

The purposes of this study are (1) to elucidate the mechanism of the water quality
formation by analyzing major inorganic ion in river waters, (2)to examine the
relationship between land use and water quality, and (3) to reconsider the land use
plan in the Inba Marsh basin where further urbanization is expected.

I[. Study area

Inba Marsh basin located northwest of Chiba is chosen as the study site, because it
includes various land use constitutions within the similar geologic condition. This
basin has serious problems on water quality generated by rapid urbanization.

M. Method

Sampling was carried out in winter (Jan~Feb), summer (Jun~Jul), and fall (Nov) of
2007. Water temperature, pH, electrical conductance (EC)and alkalinity at pH4.8 were
measured. Surface water (100ml) was sampled and analyzed at the laboratory using
the ion chromatography. Eight major ions (Na*, K+, Ca2+, Mg2*, Cl', NOs, SO42)were

directly analyzed and HCO3 was calculated using the majored ions and alkalinity.



IV. Result and Discussion

Generally, concentration of ion increases from upstream to downstream. However,
concentration of several ions decreases at downstream in this basin. This is because
the urban area situates in the upstream part of the basin, and the water quality
improves in the downstream part where forest and rice field are dominant.

Water quality in summer is different from other seasons. Water quality of
underground water is prominent where ground water is used for irrigation. NOs
concentration decreases in the small basin where rice field exceeds. This decrease is
assumed to be caused by denitrification at the soil of rice field. There are some small
basins which polluted by point sources like industrial area.

Results of the cluster analysis suggest the similarity of the land use and water
quality distribution, suggesting that the land use composition influences the water
quality. From Principal component analysis (PC) of land use and water quality, it is
suggested that Ca2+ and HCOs are added from the concrete in urban area. The indexes
of “Field development level” and NOs  concentration show the significant positive
correlation. The Correlation between the concentration of each ion and land use is
different between summer and other seasons, suggesting the water quality in Inba
Marsh basin is largely influenced by the agricultural activity.

From these results, it is suggested that seasonal change of water quality should be
taken into account for urban planning and monitoring of water quality. The pollution
from agricultural activity, construction of the sewage plants and drainage plants on the

basin is necessary to prevent. Further regulations for point sources are also required.
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Tablel. Seasonal comparison of correlation between PC score and major ion
Season PC Nat K+ Ca’" MgT cCI© NO3 SOi” HCO: EC

Fall 1 -040 -042 -0.73 -0.23 -024 0.29 -0.60 -0.84 -0.76
2 057 043 019 047 048 073 043 0.10 049
1 009 -024 -0.14 030 0.11 025 -0.29 -0.18 0.07

Summer
2 023 019 012 0.1 006 004 001 012 025

(Red and blue are significant at 5% level of t-test)



