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FOREWORD

8. Evieev
Assistant Executive Director
Office of the Environment Programme
United Nations Environment Programme

Natural lakes and artificial reservoirs are fundamentally important in that they provide
drinking water for millions, fishing grounds for numerous communities, water for
agriculture and industrial development, and unigue recreational opportunities.

The rapid rate of socio-economic development in lake/reservoir basins has come to be
recognized increasingly as a major threat to the quality of the lake environment.
Agricultural growth, the demands for more Irrigation and drainage systems, the use of
fertilizers and pesticides, the clearing of forests, the building of factories and release of
untreated domestic and industrial wastes into the lake - all may cause environmental
damage to lakes and lake basins. Since, once they reach an advanced stage, problems
like eutrophication are virtually irreversible such problems need to be tackled at the
earliest stage possible.

The environmentally sound management of lakes should be considered as a key part
of sustainable development in almost every country. This requires that all uses and
functions of water resources should be considered simultaneously and all interactions
betwsen environmental conditions, ecosystems and human activities need to be
reviewed and tackled on a basin- wide appreach.

The second guideline book on “Lake Management" entitled "Socio-Economic Aspects
of Lake/Reservoir Management" should appeal to a wide range of readers from
administrators to NGOs, practitioners to academics. If is hoped that all concerned
readers will find this guideline book, which was prepared under a joint UNEP/ILEC
program, useful in their daily activities.



CONTENTS

Section 1
UTILIZATION OF WATER RESOQURCES

AND PROBLEMS OF LAKE MANAGEMENT ..o

T. Kira

(Lake Biwa Research Institute, Japan)

and Hideko Sazanami

(United Nations Center for Regional Development)

Section 2
LAKE MANAGEMENT FROM THE PERSPECTIVE

OF LOCAL. RESIDENTS AND INTEREST GROUPS.........cceviiviimininns

2.1 Understanding of the state of the lake environment
from a socio-cultural perceptive

-an example of Lake Biwa, JAPAN.......cc.e i,

Y. Kada
(Lake Biwa Research Institute, Japan)

2.2 Interest groups involved with use of

water reSoUrcaS/ENVIFONMENL.......ccceeiie s e re e s verneerresies

K. Nakagami
(Ritsumeikan University, Japan)

Profile A: Discontinuation of

the Lake Shinji and Nakaumi Project........ccconmiiininicnenn,

K Kihara
(Chiba University, Japan)

2.3 The public's role in lake management:

the experience in the Great LaKes.........ccceveveeie i cecieerenneneesessneseens

J. Jackson

(Great Lakes United, Canada)

and T, Eder

(National Wildlife Federation, U.5.A.)

Page

19

28

31



Page

Profile B: Lake Balaton..........ccciivve v sssesesssesssseecsssessenes 47
V. Istvanovics
(Balaton Limnological Research Institute,
Hungarian Academy of Science, Hungary)

Section 3
ANALYTICAL FRAMEWORK FOR
WATER BESOURCE MANAGEMENT..........cooiveeeesrseesesseesesssersnssssessssssnes 52

3.1 Water resource management:

planning and implementation..............cee .. 53
M.M. Hufschmidt and D.S. McCauley
(East-West Center, U.S.A.)

3.2 Effective monitoring of 1aKe WaterS.......cccovireeee e ivirces s esisnne 83
A.K. Biswas
{International Water Resource Association, England)

3.3 Integrated land-water systems

and their possible modern application.........c. e 97
H. Loffler
(Vienna University)
3.4 Economic analysis of water resource development.................... 107
J.A. Dixon

(East-West Center, U.S.A))

3.5 Cost sharing for lake/reservoir management:

[SSUSS AN PrINCIDIES. ... e 122
K.W. Easter and J.J. Waelti
(University of Minnesota, U.5.A.)

Profile C:

The management of Lake Dianchi- Ching.........cooveeveseieenssevreiernene, 137
L. Hongliang and J. Zhang
(Chinese Research Academy of Environmental Sciences, China)

Profile D: Lake Biwa = JAPAN.......c.coceiceeeeeiecererves e e ssssese e eees 139
N. Nakamura
(Lake Biwa Research Institute, Japan)



Section 4

SOCIAL AND ENVIRONMENTAL PROBLEMS

OF LAKE/WATER RESQURCE DEVELOPMENTS.....ccocovniniinninninn

4.1 Local social and environmental impacts

of water resource developments.. ... s

A. Ssendama
{Environmental Liaison Centre, Kenya)

Profile E: The social impacts of the creation of Lake Kariba

C.H.D. Magadza
{University of Lake Kariba, Zimbabwe)

4.2 Problems and issues in compensatory measures

related to water resource devalopments.......ccccecnn e,

8. Matsui
{Kyoto University, Japan)

Profile F: Amazonian reservoirs <Brazil.........cceveccvvrvecvnrecveeervvnrevennen.

J.G. Tundisi
{University of San Paulo, Brazil)

4.3 Socio-economic and cultural approaches

to involuntary population resettlement...........cco e

M.M. Cemea
(Harvard University, U.5.A.)

Profile G: Srinagarind dam - Thailand.......c....eevecciimccv v

B. Barreilt
(ILEC)

Profile H: The Saguling dam project - Indonesia........ccccoeevecvieeenne

E. Brotoisworo
(Padjadjaran University, Indonesia)

4.4 Water resources development and water

quality management in brackish lakes.....c..cooorveierienceencennieneene

H. Harasawa
{National Institute for Environmental Studigs, Japan)

Page

141

142

156

159

172

177

189

191

195



Page

Profile I: Lake Songkhla - Thailand. .......oueeeceseincsnesesninrenssenssenens 211
S. Sunthorn
(Prince of Songkhia University, Thailand)

Profile J: Lake Kasumigaura - Japan. ... iessrss essisessens 218
H. Harasawa

{National Institute for Environmental Studies, Japan)

Profile K: Socio-economic profile of Laguna Lake Basin................ 222
E.P. Pacardo
(Institute of Environmental Science and Management, Philippines)

Sectlon 5

CONCLUSIONS AND RECOMMENDATIONS.......ooei vt iiriis s ssare s 225
M. Hashimoto

(ILEC)



