2007 3 56728

3
( )
2005 9 2006 9 7 pH EC
( SCL-10ASP) (Na’,K*,Ca2*,Mg?°NH4+,Cl- ,NOs
-,50.42°,NO2-)
GIS TNTmips7.0

(1994)



Ca-HCO3
Mg-HCO3
Mg-SO4

(1
T™I

10mg/L

™I
Na+ CI-

Nat
Clk

SO,

43 14

Mg2+ NO3- SO042-
Na+ Ca2+ NO3- TMI

2  Na+ Cl- HCO3-
Mg2+ NO3- SO042-

T™I

2] + 4
] +A +
1 +

(]
Y

R Ui %‘%

o—- ""TA$D

|jl:l

O

Z ™I

W cu
¥ o

=8 CL3

B cus
A cLs

W CcL7
u



Relationship between Spring Water Quality and Human Activities in the

Northeastern Part of the Musashino Upland, Central Japan
Mar.2007,Development of Natural Environmental Studies, 56728, Miyakawa K enichi
Supervisor; Professor, Ohmori Hiroo
Key Words; Spring Water Quality, Landuse, Urbanization, Musashino Upland

1. Abstract

Spring water is highly valued water resources dueto its consistently stable water quality and
temperature throughout the year, and has been used as domestic water since the ancient times. In the
present time, it plays critical rolesin providing water resources for midsizeriversin urban cities,
moderation of degrading water quality, emergency water in disastrous times, and valuable habitats for
creatures.

However, asthe results of increasing density in rapidly expanding existing urban areas since
the high economi ¢ growth period, problems such as growing noninfilterating areas of rain water,
depl etion of spring water and draught, and contamination of water quality have arouse.

Considering these situations, “Sustaining wealth of spring water” has been proposed as along
term goal in the Main Fidd Policy Program, “Efforts geared toward maintaining healthy water
circulation under environmental conservation” from the Third Environment Basic Planning. However,
thereisalack of understanding the reality of the situations at this point, requiring understanding of the
water leve and water quality as technical aspects of spring water conservation plan.

Although many researches have been donein water levels with respect to changes in the land
utilization, its deteriorating effect to water quality has only been pointed out, and explicit studies
rdating to theland utilization are limited, |eaving many points still unclear.

In contrast to the ongoing counter measures for the point-source pollution, it is difficult to
identify the load source and take actions against nonpoint-source pollution from the overall land
utilization, and it is expected to continue.

Understanding the effects of changesin land utilization to the water quality is one of the most
important topics in the development of urban city in regards to the future water environment aswel as
spring water conservation, and it requires further acquisition of knowledge of the matter. Therefore,
this research aimsto discover the connection to land utilization by subjecting inorganic ions that
respond sharply to the changesin land utilization.

2. Research L ocation

Thetarget research area is the northern green part of the Musashino upland located in
Shingashi river basin. Geologic layers from the top are the surface ground, loam layer of
Tachikawa/Musashino (loam layer of Shimosueyoshi), tuffaceous clay layer, Musashino gravel, and
Tokyo layer. Groundwater and aquifer are to be Musashino grave and loam layer respectively. Since
the high economi ¢ growth, the urban citi es have become dense due to rapid urbani zation.

3. Research Method

Water is sampled bimonthly from September 2005 to September 2006, totaling seven times.
ThepH, EC, water temperature, and alkalinity are measured in the field. Water samples are then taken
to thelab to measurethe various inorganicions (Na* ,K *,Ca2* ,Mg2*NH4+,Cl - \NO3; *,S042" ,NO2-)
using the lon Chromatography (Shimazu Corporation: SCL-10ASP.)

Theland utilization conditions inside the basin are analyzed issued by TNTmips,GIS
software, using Detailed Digital Information published by Geographical Survey Ingtitute of Japan in
1994. Theland utilization conditions were modified appropriatdy as needed. The correlation of
obtained land utilization of catchment area and water quality is statistically analyzed.

4. Seasonal Changesin Spring Water Quality




Investigation of the seasonal changes in water quality obtained in the research period shows
only 5% per year, which isvery minimal compared to its spatial changes, suggesting unique water
quality of spring water locations throughout the year.
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6. Relationship Between Spring Water Fig.1 Spatial Movement of Spring Water Quality
Quality and Land Utilization

First, single correlation of spring
water quality and land utilization of the catchment area isinvestigated. Mountain forests, farmland,
and general lower layer residential land yielded meaningful result. Mountain forests indicated negative
reations to all theions, and farmland had positive relations to Mg2+, NO3-, and SO4% which are
components of fertilizer. General lower layer residential land had positive relations to Na+, Ca’+,
NO3-, and TMI, and growth in total ionic concentration in TMI can be speculated.

Next investigation correlates the land utilization including the composition of water quality.
In theresult of principal component analysis of water quality, Principal component 1 showsthe
comprehensive water quality attachment rate, and Principal component 2 shows positivein Nat+, Cl-,
and HCO3- and negativein items —
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