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Summary of Studies on
"Effects of Eutrophication on the
Utilization of Lake Water Resources”

Masaaki NAITO',
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Table 1. Illustrative example of variables used inthe Lake Utilization Model
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An Empirical Study on Psychological Evaluation of Lakesides

Yoji AQKI

Abstract

To apply psychological responses to site planning, there are three problems
to be solved. The first, a method of measurement on psychological responses
must be developed. The second, a structure of the psychological responses must
be elucidated. The third, physical quantities related to the psychologeal respon-
ses must be found. As for the first problem,on-site evaluation and the Nominal
scale method were used and evaluative questions which were site’s interest,
pleasantness of activities and physical features of site were measured at Lake
Kasumigaura. As for the second problem, the method of variable selection by
AIC and the Quantification Theory Il were used and relationships among the
responses were isolated. As for the third problem, physical quantities measured
on-site were related to the physical features recognized by respondents.

After two times of preliminary surveys, main survey was executed with 85
persons at 10 points of lakeside on 13 september 1978.

As a result, four important activities contributing to site’s interest were
found and five physical features of site and two personal attributes of respon-
dents which contribute to these activities were also found. With these results,
the structure of psychological responses was elucidated. And physical quantities
were successfully related to the psychological responses.-With this result, useful
applications of psychological responses to site planning were obtained.
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3. BREELS L 5ERBILOBEFIFEO T RN
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Preliminary Analysis of the Eutrophication Effects on

Municipal Water Supply

Kiyoko HAGIHARA, Yoshifusa KITABATAKE'
Osami NAKASUGI® Masaaki NAITO

Abstract

One of the significant effects of eutrophication on the surrounding regions
of a closed waterbody like a lake is the effects of intake water quality deterio-
ration on municipal water supply.

The following three effects are taken into account: the change in the system
of water purification processes, the change of a intake peint for water supply,
and the resource costs relating the fluctuation in the quality of energy consump-
tion. The first and the second effects have to be considered by means of a
long-term analysis, while the third effect may be analyzed by means of both a
short-term and a long-term analysis.

The study constitutes a preliminary analysis for the integrated evaluation
of the eutrophication effects on municipal water supply, and tries to quantify the
above-mentioned third effect in terms of data taken from a municipal water
supply plant at Lake Kasumigaura, where the reference periods is from July
1978 to March 1979. .

The result shows that the seasonal variation of intake water quality is
reflected in the variations of resource costs for municipal water supply.

1. gkt SMeR T05 KRR RaRT A1 —1—1
Institute of Social Sciences, University of Tsukuba, Sakura-mura, Nithari, [baraki,
305, Japan.

2. EIATEHEET BAMIE T305 FORIE S R 75 R ERET N 167 2
Systems Analysis and Planning Division, The National Instituie for Environmental

Studies, Yatabe-machi, Tsukuba, Ibaraki, 305, Japan.
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4. By #RRCHUIKETERBICHAT 2 RANHR

ibERERE - HAREB
Empirical Study of the Eutrophication Effects

on Commercial Fishing at Lake Kasumigaura

Yoshifusa KITABATAKE, Yoji AOKI'

Abstract

Water Pollution due to organic substances, called eutrophication, has
gained growing social concern in a region with a closed water body. It is not only
detrimental to withdrawal uses such as municipal water supply, but to in-steam
uses such as commeircal fishing. A survey questionaire was undertaken inorder
to estimate eutrophication-caused damage on fish production on a monthly
basis,

The survey was executed from December 1978 to March 1979, where the
survey period was four consecutive months, June to September, of 1978, All the
fishery households were sampled for the self-reporting survey, who carried out
the designated fishing gears of fixed netting, trawl net and carp culture. A total
of 450 out of 976 households responded to the questionaire. The items included
in the questionaire were: (1) the species composition of the catch and the damage
with the specified symptoms such as fish died in net, infected fish, malformed
fish, and stinking fish; (2) the fishing effort involved in obtaining the catch and
in avoiding the damage.

The survey results show that fishery households operating either fixed
netting or carp culture were affected in terms of the production loss by lake
eutrophication more strongly than those engaged in trol netting. Second, the
significant mean difference were detected for the average production loss per
culture net between fishermen with automatic feeding devices and those
feeding with their hands. Third, the regression analysis of the survey data along
with the water quality data of Lake Kasumigaura revealed that the damage
percatch were positively related toChlorophyll a data and negatively related to
Secchi depth data for fishermen who were actively and in large scale engaged
in fixed netting operation,

*  ARIHEERASTSCBR I ESORYO S 5L LTHH I ¥ - Lo 580 6l
CHTA R eHSELILLDTH S,

1. EIr/AEWRRF GESRFS  T305 REEIRES o EEmar B 1165 2
Systems Analysis and Planning Division, The National Institute for Environmental
Studies, Yatabe-machi, Tsukuba, Ibaraki 305, Japan.
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Economic Study of the Eutrophication Effects on Carp

Culture at Lake Kasumigaura

Yoshifusa KITABATAKE!?

Abstract

In this paper a production function and a damage function for carp culture
at Lake Kasumigaura are estimated on survey questionaire and water quality
data of the lake, where the survey period was four consecutive months, June to
September, of 1978. The equations are used to quantify profit loss when eutro-
phication-caused fish kills are considered and fishermen behaves so as to
maximize profit. The results show that the following three factors play impor-
tant role in quantification of profit loss; water quality such as temperature and
Secchi depth of culture ground, the feeding mode of culture operator such as
feeding by hands or feeding by electric means, and a preventive measure such as
the use of aeration devices taken by operator.
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Water pollution effects on a fishing method of trawling
at Lake Kasumigaura . Economic study of reduced landing

revenue due to pollution-caused fish kills

Yoshifusa KITABATAKE '

Abstract

In this paper a production function, which is a function of labour and fuel
consumption, for the fishing method of trawling at Lake Kasumigaura, is
estimated on survey questionaire data, where the survey period was four
consecutive months, June to September, of 1978, Derivation of the variable cost
function from the production function, along with the estimated fixed cost and
price data, shows that landing revenue at the breakeven point for a fishery
household engaged in trawling is estimated to increase by 0.3 per cent due to
pollution-caused fish kilis.
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10. 00 3.32 25.72 2.18 115. 60 27.86 215. 89 18.34
15.00 4,72 36. 62 311 120. 00 28.91 224.04 19.04
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Abgrall, Jean-Francois (1975) ! A Cost-Production Analysis of Traps and Hand line Fishery in
Puerto Rico. Official Publications of the Area of Special Services, 7 {2). Dpt. of Agriculture,
Puerto Rico. )

Crutchfield, J. A. and A. Zellner (1962) ' Economic Aspects of the Pacific Halibut Fishery. Fishery
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A comparative study of adults and immature stages of nine Japanese species of the genus
Chironomus (Diptera, Chitonomidae) (1978)
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Multielement analysis studies by flame and inductively coupled plasma spectroscopy utilizing
computer-controlled instrumentation. {(1980) .
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Studies on chironomid midges of the Tama River. (1980)
Part 1. The distribution of chironomid species in a tributary in relation to the degree of pollu-
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Part 2. Description of 20 species of Chironominae recovered from a tributary.
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