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1. Introduction

In recent years, forests and agricultural lands have often been developed for housing
and industrial uses. The deterioration in water environment due to land use change
has become a serious environmental problem. There are a number of studies focused
on water quantity. On the other hand, most of the water quality studies focused on
areas in the vicinity of pollution sources or specific land use such as agricultural lands.
However, relationship between river water quality and multiple land use has not been
systematically examined yet. Moreover, it is said that major inorganic ions reflects the
type and the magnitude of human activity. But a limited number of studies examine
the relationship between spatial distributions of land use and inorganic ions in the
water. Watershed management and catchment scale studies have become more
important in determining the impact of human development on water quality.
Therefore, in this research, river water quality will be discussed in relation to various
land use in the urbanized basin by analyzing concentrations of major inorganic ion.
2. Study area

The Tsurumi River Basin is located in the southwest part of the Tokyo Metropolitan
Area. It is about 43km long, and the area of the basin is 245kmz2. Landforms of the
basin consist of upland (70%) and alluvial lowland (30%). The rapid urbanization has
proceeded in this basin, and the population density of this basin is 8000people/kmz2.
This is the most developed basin in Japan. The Tsurumi basin has a variety of land use
types, such as forests, agricultural lands, residential and commercial area.
3. Methods

The relationship between major ions and the land use composition/coverage of
sewerage system of sub-basins were estimated. The river water samples were collected
from 65 points. In the field, water temperature, electronic conductivity, pH and
alkalinity were measured. Major inorganic ion concentrations(Na+*, K+, Caz+*, Mg2*, CI-,
NOgs, SO42) were analyzed in laboratory by high performance ion chromatography. The
land use types and the coverage of the sewerage system were analyzed by TNTmips,
GIS software, using Detailed Digital Information published by Geographical Survey
Institute of Japan in 1994 and the map of the public sewerage system.



4. Results and Discussion

In the Tsurumi River Basin, uppermost stream showed Ca-HCOstype.The water

guality was strongly affected by treated sewage effluent. It changes at junctions with
treated waste water, and the concentrations of Na*, K+ and CI- increase. The main

stream changes to Na-HCOs3-NOs type in down stream. Each sub-basin has unique
characteristics, which water quality types were such as Ca-HCOstype, Na-HCO3-NO3
type, Na-CI-NOs type and Ca-SOa4 type.

Principle component analysis for land use in the 34 sub-basins yields 3 principal
components, which express the degree of coverage with green, agricultural-industrial
development and the occupation of residential area (Fig.1). The degree of agricultural-

industrial development was strongly associated with the concentration of NOs. The

degree of residential area has a negative correlation with Mg2+*. The ratio of the

development area showed positive correlation with concentration of Ca2+, Mg2+,

S0O42-and HCOs3-.

Furthermore, the water quality of these sub-basins could be classified into five groups
by cluster analysis. Group 1 showed Ca-HCOs type with high concentration of Na*, K+,
Caz* and CI-. Both group 2 and 3 also showed Ca-HCOs type. TMI of these 2 groups
were lower than that of groupl. Group 4 was characterized by high concentration of
NOgs-, and it showed Ca-HCOs3-NOstype. Group 5 had high concentration of Ca2*, Mg+,
S0O42, HCOg', EC values, and it showed Ca-HCOs type.

Forested sub-basins were assigned to group 1 and 2. It is well known that EC value is

low in forested basin. Both forested and urbanized basins were classified as group 3.

The sub-basins of group4 had high ratio of agricultural lands due to the fertilizer. And

that of group 5 seems to be the
developing basins.

EC, TMI, the concentration of
Caz*, Mg?*, SO4szand HCOs are
considered to increase due to the
increase of coverage of sewerage
system in the basin. In foreseted
with coverage of
sewerage system, wastewater
from households flows into to the
river, and the concentration of Na*
K+
5. Conclusions
The
controlled by land use and the

basin low

Cl- increases.

river water quality is

coverage of the sewerage system
in the basin.
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Fig.1 Principal componet score of land use
and water quality classification



