
" ........ I was surprised to know that the water at the bottom of lake is very cold

and very different from the water near the surface. I felt a little bit sad to see the water

quality test show bad results. ........... "

This comment was made by one of the participants in the children's environmental

conference jointly organized by our neighboring prefectures.

I myself joined the conference and discussed various issues. Seeing their simple

surprise and honest expressions, I recognized that it is very important for us to foster the

children's love for Lake Biwa and to have it connected to conservation activities.

Lake Biwa is close to the hearts of the citizens of Shiga as well as all people who

are in some way connected to it. At the same time, Lake Biwa is not only a regional

resource but also a national property, and an endowment for future generations.

The grace of Lake Biwa's 4 million years history should not be allowed to be lost

in just a few decades of our lifetimes.

It is the responsibility of us who live today to pass Lake Biwa to the next

generation in sound condition. 

This is a magnificent experiment to try to make a model for lake conservation

using Lake Biwa, to serve as an example for the lakes of Japan and the world which

suffer from similar problems.

Our course will not be an easy one. Therefore it is important for us to make even

small efforts based on mutual understanding and collaboration.

As we move into the "Environmental Century", I hope that efforts to conserve

Lake Biwa will induce everyone to adopt a new lifestyle full of vitality and to make

nature conservation a reality.

I truly hope this plan will serve as a guide for a "Symbiotic Relationship Between

Lake Biwa and the People" for all who try to live in harmony with Lake Biwa through

their lake-friendly lifestyles.

March 2000

Yoshitsugu Kunimatsu

Governor of Shiga Prefecture

Preface





--- Lake Biwa development in retrospect ---

Located in the heart of Shiga Prefecture, Lake Biwa is by far

the largest and oldest lake in Japan. Originating four million

years ago, it is one of the most ancient lakes in the world, and,

not surprisingly, has developed a rich lake ecosystem, including

over 50 indigenous species. 

For tens of thousands of years, humans have been a part of

that ecosystem. While enjoying the bounty of the lake, they

developed a distinctive culture of wary respect for the occasional

dangers it presented, such as floods. It was a culture of

coexistence with the lake, of living in the embrace of the cycles

and rhythms of nature. 

The Lake Biwa Comprehensive Development Plan was

launched in 1972 as a national program based on a special

measures act of the Diet, and was concluded in March 1997. The

primary objectives of the plan were to develop additional water

resource for the downstream Osaka-Kobe (Hanshin) Region  and

to reduce the threat of floods in the lakeshore areas, while

preserving the natural environment of the lake and restoring a

water quality that was rapidly showing the effects of pollution. 

The plan succeeded in providing a more effective utilization

of the water resources of the lake and in significantly reducing

flood damage. Today, Lake Biwa has become a vital water

resource for the Keihanshin, one of Japan’s two great urban

concentrations. The lake also has become a favorite recreational

getaway for Japan’s harried urbanites. 

--- Lake Biwa conservation in retrospect ---

To conserve the lake so that it may continue to serve these

functions, the citizens of the prefecture launched a “soap

promotion movement” in the late 1970's that led to strict limits,

both legal and voluntary, on the use and sale of synthetic

detergents containing phosphates. On top of this, roughly

200,000 people have volunteered the ir time to engage in

activities to conserve the lake through the periodic “Clean Lake

Biwa Campaigns.” 

Despite great effort, however, achievements were much

more modest in the areas of environmental preservation and

water quality conservation. Consequently, during the last phase

of the Lake Biwa Comprehensive Development Project, the

government of Shiga Prefecture began to consider how to

ensure the comprehensive conservation of the lake for future

generations.

In April 1996, following discussions in the Lake Biwa

Water Quality Council, the prefecture prepared an interim

report that proceeded from the viewpoint that comprehensive

actions are needed to ensure the lake’s conservation. Ensuing

deliberations focused on creating a vision for the lake and on

identifying concrete measures to realize that vision. In March

1997, Shiga Prefecture compiled the results into a plan proposal

that it submitted to the national authorities.

In immediate response, six national ministries and

agencies* launched a joint two-year feasibility study aimed at

turning the lake and its surroundings into a model of lake

conservation in the 21st century.  

--- Preparation of a plan ---

The ultimate solution to these problems lies in the revival

of an environmental culture. We must make the transition from

the modern way of life based on mass production and

consumption to one that is in harmony with the environment

and is based on a symbiosis of humans and nature. 

Equipped with this new sense of values, we must turn

Lake Biwa into a model for lake conservation in the 21st

century by pursuing a broad spectrum of activities to maintain

water quality, protect the watershed and preserve the natural

environment and scenic landscapes. The government cannot be

the only or even the main actor in this enterprise. The solutions

must begin with changes in the behavior of citizens of the

prefecture and the business sector. 

Toward this end, this plan is aimed at providing guidance

for all of the prefectural residents to follow in preserving a

healthy Lake Biwa as our legacy to future generations.
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Summary and Background

*six national ministries and agencies : the Environment Agency (now Ministry of the Environment), National Land Agency (now Ministry of Land, Infrastructure and

Transport), Ministry of Health and Welfare (now Ministry of Health, Labour and Welfare), Ministry of Agriculture, Forestry and Fisheries (now Ministry of Agriculture,

Forestry and Fisheries), Forestry Agency (now Forestry Agency) and Ministry of Construction (now Ministry of Land, Infrastructure and Transport)





1)  The Value of Lake Biwa 

Lake Biwa is one of the most ancient lakes in the world and prides

itself on its beautiful scenery and its rich natural ecological system.

Closely involved in the lives of people over countless years, the lake

has been an important water resource and helped create and preserve

a distinctive culture .

Lake Biwa, which embodies these different values, is a common

property to be shared over generations. 

2)  Participatory Planning 

We shoulder the responsibility for living an active lifestyle that

causes little burden on Lake Biwa and passes a healthy and bountiful

lake to the next generation. 

To this end, we are fully committed to working for the coexistence of

nature and humankind, with particular focus on Lake Biwa. 

3)  Pledges of participation

Nature alone can create Nature. Hence we should observe these

rules in our participation:

We should respect the versatility and uniqueness of Lake Biwa

and the fine traditions of each of its subregions. 

We should be on constant alert for possible effects on the lake 

We will strive to enhance the self-restorative capacity of the lake. 

We will strive to use land wisely on the basis of a consensus of

the lake’s stakeholders 

We will appreciate the blessings of the lake that we enjoy.

We will act on the basis of collaboration among the citizens of the

prefecture, private enterprise and the government administration.  

4)  Contribution to conservation of world lakes 

The results of our activities will be reported so that they can serve as

a model for other lakes, beginning in Japan and ultimately in the rest of

the world.  We hope that this will make a positive contribution to other

lakes that are faced with similar problems. 



Section 1  A Very Special Lake

Originating about four million years

ago in what is now the Ueno Basin in

nearby Mie Prefecture, Lake Biwa is one

of the world’s most ancient lakes. By

some 400,000 years ago it had moved to its

current position and had deepened. This

long history led to the development of a

rich, distinctive ecosystem.  Even today,

the drama of evolution is being performed

in this ecological treasure house that

provides a habitat to more than 1,000

species of fauna and flora, including more

than 50 endemic species.

Villages appeared around Lake Biwa

at the beginning of the Jomon Period at

least 9,000 years ago. Ever since then,

people have enjoyed the bounty of the

lake, from the cornucopia of fishery

products  that its diverse ecosystem

supports to the convenience of transport

across its broad surface. A solid bond has

been forged over time between people and

the lake. 
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Chapter 1  The Challenges before Lake Biwa

Fig. 1 : Species Endemic to Lake
Biwa and its tributary (as of 2000)

Ancient Lake

A lake in existence roughly

100,000 years or  more;

distinguished from the vast

majority of the world's lakes,

which are of glacial origin

and have been in existence

only since the last Ice Age (a

few 10,000 t o 100,000

years). An ancient lake is

commonly characterized by

a its own ecosystem with

numerous dis tinct ive

indigenous species and,

where there is human

settlement,  its  own lake

culture.

Endemic Species

A species that is found only

in a specific place. There are

two processes by which an

endemic species originates:

it becomes extinct in other

regions and survives only in

one place, or it is evolved in

that place. 

Ayu, the prized fishery fish of Lake Biwa



Even today, Lake Biwa is rare among

the world’s lakes in maintaining that bond

with the prefecture’s more than 1.33

million people, nearly all of whom live

within its catchment area. Moreover, the

lake is a national treasure that continues to

provide numerous benefits  to the 14

million people in the Kinki (Osaka-Kobe-

Kyoto-Shiga) region, supplying vital water

to their households and industries,

providing an abundant source of fishery

products and offering tourists and residents

alike a venue for rest and relaxation.
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Fig. 4 : Population, Shipments of Manufactured Goods, and Water Quality of Lake Biwa

As Shiga Prefecture

became rapidly

urbanized and

industrialized, Lake

Biwa water quality also

deteriorated with

respect to T-N and

COD despite various

conservation efforts.

Fig. 3 : Domestic Water Consumption

(Nationwide)

Increase in domestic water consumption in Japan

has been due both to the increase in per capita

water use and to the population increase.

Fig. 2 : Area of Green Tracts and Residential Land

The green tracts have

been converted into

housing areas much

more rapidly in Shiga

Prefecture as

compared with the

national avarage.



Section 2  Challenges before Lake

Biwa

From the rapid economic growth of

the 1960s to today’s  obsession with

material consumption, the past few

decades have inevitably brought in their

train a major transformation of nature and

culture in and around Lake Biwa. Despite

active efforts across the board to protect

the environment, the lake is constantly

plagued with problems such as foul odors

from tap water, freshwater red tides ,

outbreaks of aoko water blooms, and the

displacement of native species by a

proliferation of introduced species.
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Fig. 8 : Natural Lakefronts

Transformed To Built Structures

Fig. 7 : Land Converted for

Development

Fig. 6 : Attached

Lakes Filled

Fig. 5 : Reed Beds Reduced to

Less Than Half
The construction of lakeshore structures

such as embankments has led to dramatic

redction of reed bed area

Many attached lakes have been filled for

creating paddy fields in the post-war period.

Lakefronts became more

accessible for people and

less so for fish.

The paddy fields, riparian forest,

and sandy beaches have all

yielded to development.

Freshwater Red

Tides and Aoko Water

Bloom

The freshwater red tide is a

reddish-brown discoloration

of the sur face caused by

abnormal growth of the

phytoplankton known as

Uroglena americana. A o k o

water b loom is a s imilar

abnormal growth of

Microsystis spp., giving the

lake surface a green

discoloration.  Outbreaks

have occurred here and

there along the shores of the

lake the nearly every year

since 1977 ( red tide)  and

1983 (aoko). Both are

indicators of eutrophication.  



Around the lake periphery as well,

there are worrisome developments, such as

the deter ioration of the natural

environment and scenic landscapes,

including reduction in the area of reed

beds, the attached lakes, shoreline forests,

farmland, and upland forests, as well as the

degradation of the natural water cycle.

This situation could very well reach crisis

levels if it continues without correction.
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Fig. 9 : Transparency

Slow to Improve

The Lake Biwa water

used to be sparklingly

transparent, but

deteriorated in the 1930s

and 1940s. It has shown

a slight recovery in

recent years.

Fig. 10 : Occurrence of Mustiness, Freshwater Red Tides and Water Blooms

The occurrences of red tides have been on the decrease, while the number of Aoko blooms has

been on the increase.

Attached Lake

A lake in the vicinity of a

large lake (main lake) that is

direct ly connected to the

main lake by waterways. In

Japan attached lakes are

only found at  Lake Biwa.

They may be left behind by

abandoned river courses in

the delta, or they may be

formed from the main lake as

a result of the movement of

soi ls  in the process of

creating the delta.



■ Water Quality Has Not Been

Improving

The quality of water in Lake Biwa is

not improving. Two key indicators, COD

(chemical oxygen demand) and total

nitrogen, are if anything creeping upwards,

while water transparency has held steady.

Also, pollution pressure is bound to

expand, if population around the lake

grows as anticipated. The reduction in the

influent load from non-point sources as

well as point sources, will become a

priority issue. In addition to expanding

conventional wastewater treatment, we

must  try to decrease the levels of

precipitation-borne contaminants that

result from the increasing air pollution

from urban areas and farmlands. We must

also strive to create a regional closed-loop

system that recycles water and materials

and makes full use of the self-purification

capacity of the natural ecosystem .

Furthermore, with the annual

recurrence of freshwater red tides, aoko

water blooms, and abnormally thick

patches of waterweeds, the eutrophication

of Lake Biwa has become a major concern.

These events alter the ecosystem and mar

the beauty of the lake surface, while the

resultant mustiness makes the lake less

desirable as a source of tap water, and

rot ting, smelly waterweeds spoil its

attractiveness as a place to be. We must

therefore reduce the influent load and

reverse the ongoing accumulation of

pollutants in lake bottom sediments 

The problem of trace chemicals,

notably endocrine disruptors, has gained

national attention. Because Lake Biwa is a

vital water resource for the

Kinki Region and because it

is a closed body of water in

which recovery from

contamination requires a

considerable amount of time,

the safety of drinking water

must be ensured through

measures that address such

problems before they can

occur.

The failure of numerous

efforts  to bring about an

appreciable improvement in

water quality has given rise

to a concern that there has

been a countervailing

increase in relatively non-

biodegradable organics and

that the mechanisms of

pollution are not yet clearly

understood.  It is therefore

imperative that we improve

our knowledge of the specific

mechanisms creating

pollution in Lake Biwa.
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Influent load

The pollution or (in this case)

influent load is the average

daily load (in kg/day) entering

into Lake Biwa from rivers

and other parts  of the

hydrological cycle, notably

precipitation. 

Point and Non-point

Source

If a source of effluent has a

clearly determined location of

discharge, it is called a point

source. Otherwise (e.g., from

a highway), it is a n o n - p o i n t

source. 

Eutrophication

The over-enrichment of a

body of water due to excess

loading of nutrients such as

nit rogen or phosphorus,

leading to a proliferation of

aquatic plants such as algae

and cyanobacteria and a

consequent deplet ion of

dissolved oxygen.

Endocrine Disruptor

An exogenous substance

that,  when taken into the

body of an animal, affects its

normal hormonal activity.

Fig. 11 : Water Quality of Lake Biwa

The lake water quality has been showing erratic trends;

some getting better (T-P and Chlorophyll-a), and others

getting worse (T-N and COD)



■ Water Retention Capacity of

Soil Has Been Declining

It is critical to maintain and improve

the capacity of upland soils to receive and

hold precipitation and surface waters

through seepage (also known as infiltration

or recharge).  At first glance, it may seem

odd to make any special efforts to protect a

watershed when all the water will flow

eventually into the lake. There are at least

two very good reasons: water quality and

flood control.  Through various physical,

chemical and biological activities in the

soil, subsurface water is naturally purified.

Much river water comes from subsurface

springs, so increasing the recharge

improves the quality of water in streams as

well as that which flows directly through

the soil into the lake. Also, groundwater

travels much more slowly than surface

flows, smoothing out the concentrated

peaks of rainstorms and snow melts and

reducing the danger of creating a sudden

increase in the level of the lake.

The recharge capacity of the soil in

Lake Biwa’s catchment is threatened on a

number of fronts. The trend in recent years

towards lower rainfall has combined with

changes in water use to reduce runoff . The

quality of  management for  Japan’s

manicured forests is in decline due to a

dwindling and aging upland labor force.

Forests and farmland that allow infiltration

into the soil are being paved over by an

unrelenting expansion of urban settlements

and highways.

Consequently, we must conserve the

remaining forests and agricultural lands to

protect the natural water cycle. We must

also pursue more efficient water uses

through, for example, recycling more and

becoming more conservation-minded.  

Mother Lake 21 Plan

9

Fig. 12 : Forested Area

Fig. 13 : Area of Farmland

Fig. 14 : Number of Forestry Workers

Fig. 15 : Reduced Rainfall in the Yodo

River System

Large patches of forest lands have been converted

to golf links.

Forestry employees and forest owners have been

aging and their number decreasing.

The amount of precipitation in recent years has

been lower than previous years.
Paddy lands have been converted to housing and

industrial areas.



■Natural Environment and Scenic

Landscapes Have Been Slowly Fading

Embankments along the lakeshore, the

reclamation of attached lakes, and changes

in land use have reduced the area of

macrophytes, reed beds and shoreline trees

that form the building blocks of the natural

ecosystem. The surviving areas are

deteriorating in quality too, as their flora

and fauna are weakened by being cut off

and isolated. Biodiversity and protection of

the continuity, quality and integrity of the

biotope (habitat) are absolutely necessary

for the natural ecosystem to maintain its

capacity to protect the environment.

Introduced species , such as large-

mouth bass (Micropterus salmoidea

s a l m o i d e s), blue-gill sunfish (L e p o m i s

m a c r o c h i r u s) and Nuttall’s waterweed

(Elodea nuttallii), are threatening to drive

a number of indigenous species in the lake

into collapse or extinction. To safeguard

Lake Biwa’s indigenous b i o d i v e r s i t y, we

must  work to eradicate aggressive

introduced species and prevent any future

encroachments.
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Biodiversity

A general term for diversity

of species, diversity within

species and ecological

diversi ty.  In  addi tion to

morphological, physiological,

genetic and heredit ary

diversi ty, the term also

extends to funct ional

relationships.

Biotope and habitat

The definitions of these terms are by no means

clear-cut, with considerable overlap in their usage.

A biotope is the space inhabited by an individual

organism or community of organisms. The biotope

is not merely a geographical place: it is a living

environment that affects the adaptability of the

individual  and the rate of increase of  the

community. The life history and group dynamics of

a species have a d irect  relationship to the

temporal  and spatial dynamics of a biotope

(T.R.E. Southwood,  1977). Wi th in a biot ic

community, organisms select their own respective

biotopes, while they also serve as biotopes for

other organisms. Generally, organisms change

their biotope during their life history. When we

speak of the biotope of a species, we refer to the

way this change comes about.

In taxonomic articles, habitat refers to the area of

distribution of a species (by geography, altitude or

depth). A habitat is also known as a biotope when

it is classified by its properties or conditions,

examples being deserts, mud flats, evergreen oak

forests, leaves, and dung balls. Habitat  and

biotope are both widely used as complete

synonyms when used in the sense of a single

topologocal or geographical space that possesses

uniformity. Habitat is also used in the sense of the

living space of an individual, i.e., a monotope, or

niche, in which case biotopes in the entire Lake

Biwa catchment area form a biotope network,

comprising biotopes around the lake, on flat and

hilly land and in satoyama

forests that are joined

together by biotopes in the

rivers and riparian forests

that const itu te ecological

corridors.

Fig. 16 : Paddy Irrigation : Past and Present 

A constructed biotope
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In the farmed flatlands, small animals

have lost their habitats with the expansion

of residential areas, a decline in the

coverage of riparian forest and t e m p l e

and shrine forests, and the upgrading of

irrigation channels. Migrations and other

interflows with plants and animals of the

nearby mountains are continuing to be

choked off  with the breakdown and

fragmentation of biotope networks. We

must do all we can to reconnect these or

even to create new ones. 

The distinctive and his torical

lakeshore vistas of Lake Biwa were shaped

over the years through the s y m b i o t i c

interaction of people and the lake.  Over

the past few years, however, changing

economic conditions, land use

deregulation, and new lifestyles have

caused these vistas to disappear one after

the other. We must bring this trend to a

halt and preserve the lake’s scenic

landscapes as a cultural asset. 

One of the benefits of modern life is

that people have more time and money to

engage in recreational activities and enjoy

the lake. Unfortunately, thoughtless

behavior by the increasing number of

people who use the lake for le isure

activities threatens the very n a t u r a l

environment and scenic outdoors that they

have come to enjoy. Everyone who comes

into contact with the lake must come to

fully understand her or his impact on it,

and use the lake sustainably.

Fig. 17 : Land Use Projections for Shiga Prefecture

Riparian Forest

Refers to a forest located

along the course of a river.

Such forests prevent flood

damage, enchance t he

environment along the rivers,

function as an ecological

corridor and create scenery.

Temple and Shrine

Forests

Designates forests in  the

precincts of  Buddhist

temples and Shinto shrines,

but may also include forests

in historical sites.  Forests

and trees have always had

great religious significance in

Buddhism. Shrines are the

abode of the gods of Shinto,

Japan's indigenous religion,

and the forests within their

precincts have been

preserved with great care as

they are revered as places

where the god's spirits are

enshrined,  or as the gods

themselves.

Symbiosis

A situation in which different

species inhabit a single place

and are closely associated,

usual ly  to  their mutual

benefit.

Farmland and forest areas have been on the decrease

Natural Environment

The total ity  of  dynamic

systems and space that

make up the inorganic

environments of land,water

and air , together with the

ecosystems that constitute

their mutual interactions with

living organisms, including

human activities.

Mt. Hira



Mother Lake 21 Plan

12

Fig. 18 : Schematic of Transformation in Ecological Environment of Nigoro Crucian Carp

(Carassius Auratus Grandoculis) in Lake Biwa

Adult crucian carp move to Lake Biwa after
spawning.

Juvenile crucian carp move to the reed beds
after growing to a certain size and wait for
rains to swim upstream.

Juvenile Nigoro crucian carp can tolerate oxygen deficit conditions and

live deep in reed beds.



2.  Guiding Principle

Lake Biwa embodies a confluence of

many diverse values, a composite living

culture  forged over the eons through

symbiosis between man and nature. The

lake is an heirloom to be shared across

generations. 

Everyone who benefits from Lake

Biwa bears the responsibility of passing

the blessings of this lake on to future

generations by living in a way that limits

his or her impact on its environment. This

in turn requires striving for a new, higher

symbiotic culture.

With this in mind, we propose the

following guiding principle for

conservation of the lake. 
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1.  Moving Beyond Re g i o n a l

Development

The people of Shiga Prefecture have

never abandoned their love for their lake or

their concern for its health.  Nonetheless,

they have also been concerned with their

livelihoods, and in particular with keeping

pace with the prosperous urbanized areas

of the Kinki region.  The touchstone of

prefectural policy has been “regional

development” for many decades. Now that

Shiga is one of the most prosperous areas

in Japan, both the people and the

government have increasingly seen the

imperative for environmental protection.

Policy focus is swinging towards a kind of

“regional management” that minimizes the

impact of human activities on the

environment. This new focus will require a

new environmental consciousness and the

nurturing of appropriate new social  capital

and related infrastructure.

Consequently, we must respond to the

numerous problems that beset Lake Biwa

with a set of thoroughly and methodically

executed measures. These measures,

guided by a long-term perspective, will

provide a comprehensive basis for

appropriate land use.

Chapter 2  Comprehensive Conservation

Guiding Principle

Symbiosis between Lake Biwa

and the people : 

Bequeathing a clean Lake Biwa

to future generations.

Paddy fields in the planting period
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4.  Prefecture-Wide Collaboration

To establish this positive synergy

requires, first and foremost, that residents

and businesses in the prefecture minimize

their impact on the environment. This in

turn depends on the joint efforts of all

parties, especially in civil society.

A number of civil society bodies,

especially those established by prefectural

residents and businesses, are busily

involved in protecting Lake Biwa. Of

course, they rely on the support of Shiga

Prefecture and relevant municipalities. 

Since water quality and ecosystems

are not uniform throughout the Lake Biwa

area, local conditions vary widely, and we

must organize the various stakeholders

along the boundaries of the various river

basins feeding into the lake. 

5.  The Lake Biwa Conservation

Model

In sum, promoting comprehensive

conservation of Lake Biwa necessitates a

common respect for the region’s fine

traditions, its history of harmony between

the lake and the people, and a deep

emotional attachment to conserving the

lake. 

This fresh challenge is truly a “grand,

cross-generational experiment” in linking

together people and nature. This great

endeavor, empirically based and using

trial-and-error methods, has the potential

to be a model for Japan and the world in

the protection of lakes.

3.  Key concepts

Three key concepts are predicated on the guiding principle: empathy, coexistence and

common property.

■ Empathy (broad emotional identification between people and region)

It is quite natural that each person has his or her own attitude toward Lake Biwa. It

would therefore not be so easy for all to have the same lifestyle or for a new societal

norm to be acceptable to everyone in the community. We must further promote

community-based efforts to improve mutual understanding to make more successful their

collaborations in achieving comprehensive conservation.   

■ Coexistence (synergies between conservation and active lifestyles)

We cannot abandon our active lifestyles and prosperous living standards, but we must

minimize the negative impact of the ways we enjoy the bountiful lake and use it sensibly. 

■ Common Property (Sharing Lake Biwa with future generations)

Lake Biwa is a common property asset that is entrusted to the present generation by

generations yet to come.

The famous Seta Karahashi Bridge
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The Lake Biwa conservation model

1)  The Value of Lake Biwa 

Lake Biwa is one of the most ancient lakes in the world and prides

itself on its beautiful scenery and its rich natural ecological system.

Closely involved in the lives of people over countless years, the lake has

been an important water resource and helped create and preserve a

distinctive culture .

Lake Biwa, which embodies these different values, is a common

property to be shared over generations. 

2)  Participatory Planning 

We shoulder the responsibility for living an active lifestyle that causes

little burden on Lake Biwa and passes a healthy and bountiful lake to the

next generation. 

To this end, we are fully committed to working for the coexistence of

nature and humankind, with particular focus on Lake Biwa. 

3)  Pledges of participation

Nature alone can create Nature. Hence we should observe these

rules in our participation:

We should respect the versatility and uniqueness of Lake Biwa

and the fine traditions of each of its subregions. 

We should be on constant alert for possible effects on the lake 

We will strive to enhance the self-restorative capacity of the lake. 

We will strive to use land wisely on the basis of a consensus of

the lake’s stakeholders 

We will appreciate the blessings of the lake that we enjoy.

We will act on the basis of collaboration among the citizens of the

prefecture, private enterprise and the government administration.  

4)  Contribution to conservation of world lakes 

The results of our activities will be reported so that they can serve as

a model for other lakes, beginning in Japan and ultimately in the rest of

the world.  We hope that this will make a positive contribution to other

lakes that are faced with similar problems. 



With anticipated population growth

and brisk industrial activity in the

catchment area of Lake Biwa, it is easy to

foresee growing pressure to convert land

uses to housing and roads. Since land use

has a significant impact on the lake, it will

be necessary to maintain reasonable land

use controls, especially in the majority of

the catchment area that is owned by the

prefecture.

1.  Basic Course of Action
We must use the prefectural land in a

comprehensive and planned way, along the

lines laid out in Shiga Prefecture’s

National Land Use Plan. Land use in the

catchment area demands a long-term

perspective predicated on sustainable use.

In plain words, we should not take more

from the land than what it has to offer.

Land use plans should limit the projected

impact of stresses from population and

industry. 

To this end, adjustments must be made

to ensure a proper quantitative balance of

projected land uses.  Natural land uses,

including those for agriculture, should be

conserved prudently. Land that is taken out

of farming should be used properly.

Projected increases in urban land uses

should be accommodated through the

development of appropriate land areas.

The natural areas along the lakefront that

are vital to the survival of Lake Biwa

should be preserved. The conversion of

lands, such as the forests in the watershed,

should be controlled. At the same time,

qualitative improvements are also called

for, with a focus on urban land uses and on

maintaining a sound materials cycle in

nature. 

2.  Directions for Different

Land Uses

< Forests > We will seek to secure

and maintain the forests to bring into full

play their role as public goods in

preserving the land, protecting the

watershed, and safeguarding the physical

environment. In particular, we will focus

on: (1)  securing and maintaining the

forests in the Lake Biwa watershed that

help to provide a stable supply of vital

water to the Kinki Region; (2) protecting

and using wooded areas in the cities and

their peripheries, as well as those around

mountain farming villages;  and (3)

sustaining those forests that provide

habitats for valuable species.
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Chapter 3  Proper Land Use

Fig. 19 : Population Projection in
Shiga

Fig. 20 : Industrial Production in
Shiga

Population will continue to increase in the

Lake Biwa watershed.

The prefectural industrial output will continue

to grow.
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< Farmland > We aim to protect and

secure the best farmland and, through

high-quality management, give continued

consideration to developing the multi-

functionality of land management in

promoting farming methods that are in

harmony with the environment and reduce

their load on it. 

< Residential land > We will promote

the seepage of ra inwater  into the

groundwater to reduce the load on the

water quality.

< Industrial land > We will provide

guidance to industries  to give due

consideration, beginning with the

prevention of water pollution, to the effects

of any expansion of factory operations on

surrounding areas and their land uses. 

< Shoreline areas > The shoreline

areas of Lake Biwa are important for its

conservation.  It is especially vulnerable

but vital to its health like skin is to be

human being.  We must carefully consider

the impact of leisure fishing, tourism and

other uses of these areas, both current and

potential.  We will consider the water and

land as a single entity in managing land

use to preserve precious zones such as the

natural shoreline, the attached lakes and

shoreline trees. We will plant new tracts of

greenery, and rehabilitate existing ones. 

3.  Measures for Appropriate

Land Use

To ensure the survival of the forests,

we will continue our established approach

of  protect ing forested areas through

designation as forest reserves or nature

parks, while restricting the development of

golf courses. Similarly, we will continue to

preserve green tracts along the shoreline

by giving them official designations such

as “scenic spots” or “protected reed beds”.

We will also encourage the conservation of

green tracts throughout the catchment area

through measures such as  providing

official protection to satoyama forests and

terraced rice fields and by promoting tree-

planting on privately owned property.

We will reaffirm measures already in

place to restrict the haphazard expansion

of cities before sufficient infrastructure is

in place, and will advocate more

conscientious urban planning. We will use

environmental assessments in considering

development projects, and will encourage

the wider adoption of methods to promote

rainwater infiltration. 

Satoyama

S a t o y a m a refers to

wilderness or forests that are

located near human

habitations and are used by

people for their livelihood. A

s a t o y a m a forest is a forest

community of  konara oak

(Quercus serrata)  or

Japanese red pine (Pinus

desiflora), including planted

forests. Urban and suburban

wooded areas are often

lumped together  wi th

satoyama forests.

Typical "satoyama" sceneries
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1.  Target Area

This  plan is intended for Shiga

Prefecture in its efforts to protect Lake

Biwa, and the area covered is therefore

that under the jurisdiction of the Shiga

Prefectural Government. In drawing up the

plan, however, we will also take

cognizance of the need to protect the Yodo

River downstream.

2.  Plan period 

The plan will run for 22 years, from

April 1999 through March 2020, and will

be comprised of two s tages, the first

lasting from 1999 to 2010, and the second,

the decade from 2010 to 2020. 

3.  Plan goals

By the end of the plan in

2020, we will have the lake in

a suitable condition to leave

to future generations, and will

be well on the way to

achieving our 50-year long-

term vision leading to 2050.

Concentrating on

continuously updating

existing measures and

implementing them in a

consistent and steady way, in

the 12-year first stage we will

(1) seek to coordinate

different policy measures and

(2) carry out continuous

surveying and monitoring

while  we formulate new

policies and measures.

Applying the knowledge and experience

thus amassed, in the second stage we will

(3) further promote conservation measures

while  shifting our focus toward more

forward-looking activities. 

Because progress will only be evident

in the long term, and we do not presume to

foresee the future perfectly, our plan will

be flexible. We will incorporate the best

results produced by various measures into

the plan and its execution.  We will also

accommodate new technologies and other

pertinent developments.

Chapter V outlines the first-stage

strategy, while detailed specifics are

provided in  Attachment 2-Overview of

Comprehensive Strategies to Conserve

Lake Biwa (First Stage), on page 56.

Chapter 4  Overview of the Plan



Mother Lake 21 Plan

19

4.  Compatibility with Other Plans

The comprehensive conservation plan

is consistent with plans formulated by the

central government, including the

Comprehensive National Development

Plan, the National Land Use Plan, and the

Basic Facilities Plan for the Kinki Region,

as well as plans formulated by the

prefecture, including its long-term vision

called New Lake Country Story 2010, and

its Environmental Master Plan.

A state in which Lake Biwa and

people coexist in active engagement.

Standing on the shore, you can reach down and scoop up the clean

water of Lake Biwa in your hands to refresh your thirst. 

In spring, the fish native to Lake Biwa, such as the Biwa gudgeon

(Gnathopogon caerulescena) and the Nigoro crucian carp (Carassius

auratus grandoculis), lay their eggs at the roots of willows, reeds, and

in replenished attached lakes , waterways and other places, while in

the surrounding mountain ranges you can see the vivid light greens

and yellows of fresh young leaves springing to life among the

evergreens. 

In summer, a fresh breeze blows down from the deep verdant

mountains over the water surface. In the parks by Lake Biwa, people

play in the water, with fine sand and plenty of the indigenous Seta

fresh-water clams (Corbicula (corbicula) sandai) under their feet.

In autumn, Lake Biwa indigenous trout (Salmo (Oncorhynchus)

masou rhodurus) turn red, swim up waterways deep into the

mountains and lay eggs in abundant, clear streams passing through

the rich forest earth.

In winter, fishermen are engaged in fishing using traditional “eri”

nets, a group of wild ducks are playing on the lake, and herons feed

while the farmers plow their rice fields along the lake shore. 

A Vision for Lake Biwa
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As noted previously, comprehensive

conservation efforts will consist of (1)

maintaining water quality, (2) improving

the recharge capacity of the soil and (3)

preserving the natural environment and

scenic landscapes, together with the things

needed to promote these activities :

participation and practice, exchange and

information access, and research.

The issues contained in the three

primary conservat ion domains are

interrelated in a complex way. This

complexity stems from the wide range of

targeted phenomena, as well as the

diversity of causal factors and their

interactions. It  is further compounded by

the impacts of the lifestyles of the people

who enjoy Lake Biwa.

Consequently, the first order  of

business is for all those with a stake in the

lake to divide up the work and to develop a

multi-tiered collaboration among various

entities. The prefectural government will

evaluate the results of  this activity

continuously to ensure its constant

improvement.

Chapter 5  Basic Orientation and Specific Measures

A typical water system in the Lake Biwa watershed
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Fig. 24 : Treated and Untreated Domestic
Wastewater Ratios

Section 1  Protecting Wa t e r

Quality

So far, efforts to protect the quality of

water in Lake Biwa have centered on point

source discharges.  Emphasis has been

placed on wastewater treatment in the

provision of sewer systems and the issuing

of wastewater regulations targeted at the

sources of release. Nonetheless, the water

quality of Lake Biwa has not improved.

The reasons for this are complex, including

changes in the structure of effluent runoff,

increases in pollutant loads, the

accumulation of nutrients in the lake, a

shifting balance among such nutrients,

changes in lake-bottom sediments, and a

weakening of the lake’s self-purification

capacity. Despite numerous studies aimed

at clarifying specific mechanisms, we are

still in the dark about many of the cause-

and-effect  relationships resulting in

deteriorating water quality.

Fig. 23 : Consolidated Household Treatment Units

Domestic wastewater has been treated more by high-

performance treatment systems.

The toilet waste purification units are gradually replaced by high-

performance consolidated (toilet waste/grey water) purification units.

Fig. 22 : Rural Sewerage Systems

The rural communities have their own small-scale systems.

Fig. 21 : Regional Sewerage Systems

The service coverage has rapidly increased in the

past decades.

Consolidated High-performance

purification Units

A purification tank that treats human

waste from flush to ilets together with

kitchen effluent and other waste water.

Consolidated treatment is a high-tech

approach that promises to be

environmentally friendly as well, as it

t reats all  sources of waste water. In

housing estates and in areas served by a

separate sewer system (no storm water is

allowed to flow in),  this consolidated

treatment system is popularly installed.

There are several different technological

innovations in the design of the system.
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In addition to continuing the current

wastewater treatment strategy, introducing

new technologies to upgrade the standards

of treatment, we will tackle non-point

sources in earnest.  We will also undertake

surveys and research to assess the lake’s

natural purification capacity and to

pinpoint accurately the inf low of

pollutants, so as to develop efficient and

effective measures to maintain water

quality. We will also take measures to

anticipate the impact of trace chemicals.

We will establish a region-wide closed-

loop system for recycling sludge and other

waste. And we will implement strategies

that boost nature’s capacity for self-

purification.

Fig. 25 : Nutrient Concentrations

in the Southern Basin

Fig. 26 : Changing Nutrient Balance in Lake Biwa

Fig. 27 : Sediment Quality in the Yabase Waterway

Fig. 28 : Sediment Quality in Akanoi Bay

The N/P ratio has been increasing particularly in the Northern Basin.

The phosphorus concentration in sediment has been increasing at

the Yabase artificial channel.

The phosphorus concentration in sediment has been increasing

at the Akanoi Bay area.
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(1)  Prevention at source 

■ Reducing influent load from point sources

<Steady implementation of wastewater

treatment strategies>

Steady progress has been achieved in

the installation of sewer systems, rural

wastewater facilities, and consolidated

household wastewater treatment units.

Shiga Prefecture also drafted a concept

plan in June 1998 to upgrade sewage

treatment facilities and operate them more

effectively and efficiently.  Based on this

plan, we intend to promote more efficient

uses of various facilities and techniques in

order to attain a coverage of 100% in

domestic wastewater treatment by the year

2010. Our success will depend on the

cooperation of citizens in directly

connecting to the installed sewer systems.

To offset the considerable expense of

connection, we will encourage citizens to

take advantage of low-interest loans and

other financing opt ions offered by

municipalities, and undertake various

kinds of publicity and information

campaigns. With the understanding and

cooperation of citizens, we will continue to

operate the consolidated septic tanks,

while improving their maintenance and

management.

Fig. 29 : Distribution of Pollution Loads by Sources

Fig. 30 : Estmated Polution Load With and Without Reduction Measures
Significant reduction of pollution load can be achieved with structural and non-structural measures.
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The Ordinance for Wastewater Quality

Standards governs industr ial and

commercial wastewater.  It is based on the

national Water Pollution Control Law,

Article 3, Paragraph 3, but with more

stringent standards. The ordinance was

amended in fiscal 1996 to expand the

range of facilities required to meet effluent

regulations by lowering the minimum

average daily discharge covered by the

standards from 30 cu. m. to just 10 cu. m.

These smaller facilities are also subject to

the regulatory provis ions on effluent

quality requirements within the Water

Control Law and other locally drafted

legislation, even though they are not

covered by national laws. We will continue

to monitor facilities to ensure str ict

compliance with Shiga’s standards and to

provide administrative guidance for

industrial and commercial effluents.

<Starting on new strategies>

The portion of the pollution load

flowing directly into Lake Biwa

originating from treatment plants will

show an increase, paralleling the

expansion of coverage of the sewer

system. Therefore, we will have to achieve

more effective removal of COD load as

well as reduction of nitrogen concentration

by introducing new technologies

(advanced tertiary treatment system) at

treatment plants. In addition, at rural

wastewater treatment facilities, we will

implement high-grade treatment methods

such as soil trenching, which uses nature’s

self-purification capacity. In the future, we

will carry out   research on ni trogen

removal through ecological ly sound

technologies that may involve separate

collection of urine for resource recovery.  

■ Reducing non-point source discharges 

Up to now, we have sought to control

the pollution runoff from farmlands by

such means as improving fertilizer

application and the recycling of effluents

from rural wastewater treatment systems.

Nevertheless, the current shares of non-

point source loadings flowing into Lake

Biwa, from other land uses and nature as

well as agriculture, remain at 47% of

COD, 55% of total nitrogen, and 32% of

total phosphorous. The restoration of water

quality to Lake Biwa thus demands a full-

scale attack on the non-point sources. To

this end, we will promote measures to

maintain water quality in agricultural

areas, while launching full-scale measures

aimed at cutting the load from urban

wastewater.

While we engage in these activities,

we will undertake quantitative assessments

of the purification capacity of vegetation

and the natural purification capacity of the

attached lakes and paddy fields. We will

also continuously track the results of

measures once they are implemented. 

Moreover, we will seek to control

pollutants through more elaborate

measures aimed at reducing the runoff of

nutrients from farms and cutting the runoff

load from road surfaces. 

Advanced tertiary

treatment system

Shiga Prefecture has already

implemented ultrahigh-grade

treatment at the treatment

plant for the No. 4 sewer

main in  the Lake Biwa

watershed. At  present,

u lt rahigh-grade treatment

system consis ts of a

circulatory nitrification and

denit rificat ion method, an

activated sludge method with

the addition of coagulants,

and h igh-speed sand

filtration. To maintain water

quali ty in  Lake Biwa and

downstream water sources,

u lt rahigh-grade treatment

techniques involve the

introduct ion of treatments

with removal rates exceeding

those of  the h igh-grade

treatment now used in final

processing plants. This

involves increasing the

process steps in "circulatory

nitrification and denitrification

method and activated sludge

method with the addition of

coagulants" thereby

enhancing its function. Post-

stage ozone treatment and a

method incorporat ing

activated carbon treatment

are under consideration, and

invest igat ions and

experiments are now being

carried out with a view to

establ ishing technology

aimed at an even h igher

quali ty of treated water

(COD: 3 mg/l, total nitrogen

3 mg/l, total phosphorus 0.02

mg/l).
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COD

Chemical oxygen demand

together with b iochemical

oxygen demand (BOD), one

of the leading indicators of

organic pollutants in water.

When microorganisms

decompose organic waste,

they take up oxygen from the

water.  One of the main

advantages of the COD test

is that it can be completed in

as little as 15 minutes, while

a BOD test requires at least

a 5 day incubation. One of its

major disadvantages is that it

uses hazardous materials

(sulfuric acid,  si lver,

chromium, and mercury) that

can be costly to treat  and

dispose of. In Lake Biwa,

BOD has declined over time

while COD has increased

slightly. There are a number

of reasons why COD values

may differ from BOD ones.

Most notably,  chemical

oxid ization affects more

organic substances (and

even some inorganic

substances) than biological

oxidation. Thus one ominous

reason for the rise in COD

may be an increase in

''persistent'' organics such as

the dioxin family that do not

biodegrade easily.

A decoupling phenomenon has

occurred in Lake Biwa between two of the

major indicators of water quality. A slight

rise in COD has accompanied a decline in

biochemical  oxygen demand (BOD),

indicating a counteracting increase in the

amount of organic substances that are not

easily biodegradable. A survey of the

organic contaminants of the lake suggests

that the loss of direct contact between the

soil and the water at the lakeshore is one of

the primary reasons for this phenomenon. 

To remedy this situation, as a

supplement to conventional water

treatment technologies, we will promote

strategies that make use of the probable

capacity of soil rich in biota to neutralize

organic contaminants while giving due

regard for possible effects on groundwater,

the soi l itself , and water quality in

surrounding areas. We will also assess the

purificat ion potential of facili ties

constructed using methods such as

rainwater infiltration.

The concentration of nitrogen in

atmospheric precipitation is two to three

times that in the lake. Because further

increases can be expected, we will pursue

realistic and, where feasible, innovative

strategies to curb the nutrient salts in

precipitation.

■ Avoiding the impact of trace chemicals

Should the lake become contaminated

even once with trace chemicals such as the

much-feared endocrine-disruptors, the

impact would be extremely significant for

two reasons: first, 14 million people in the

Kinki Region depend on Lake Biwa for

safe drinking water, and second, it takes a

long time for the water to replenish itself.

Therefore, we will seek to address the

main source of airborne trace chemicals

through renovating incineration plants. We

will adopt a proactive posture that

combines greater legal restrictions, based

on the Pollutant Release and Transfer

Register (PRTR) system, with determining

the actual use of chemicals, establishing

monitoring systems and methods and

developing targeted effluent control

strategies.

In addition, we will promote chemical

management systems that lower the

environmental risk to safe drinking water.

■ Establishing a closed loop system for

water and materials 

Water uses are themselves a primary

cause of water pol lution. From the

perspective of securing a productive water

cycle for the region, it is necessary to

move towards closed-loop recycling by

l imiting withdrawals of water  for

agriculture and from rivers.

Toward this end, we will install water

facilities for recycling agricultural water

and carry out surveys and research aimed

at maintaining the flows of rivers through

adjusting withdrawals  among river

systems. 

Fig. 31 : Nitrogen Load from Atmosphernic sources

The input of nitrogen from atmosphernic sources has increased

in the mid-1990's but has been decreasing again due to more

atringent control.



(3)  Measures targeting the lake itself

The mechanisms causing mustiness,

aoko water blooms and other impairments

are not fully understood at present.  It is

known that they develop under certain

conditions of nutrients , light, water

temperature, carbonation, and water

circulation, and that addressing these

conditions can inhibit their growth. In

particular, we will seek to diminish the

stock of nutrients stored in lake-bottom

sediment through constant dredging of the

most str ikingly contaminated sites,

enclosed aquatic areas such as attached

lakes or bays. In addition, we will promote

studies to find ways to convert the dredged

sludge and other waste materials into a

resource for other activities. 

We must also reinforce our efforts to

track changes in the lake’s water quality to

better understand the mechanisms that

cause it to deteriorate and to provide better

targeting of water-quality improvements.

To this end, we will develop an improved

water-quality monitoring system, using

such equipment as submersible robots.

Aside from being an eyesore, solid

wastes floating by the shore, on the water

or drifting ashore, and illegally abandoned

old ships, cars and other machines are a

problem to the environment and to river

management . We will look into dividing

up responsibilities  among relevant

organizations to eliminate this problem.
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It is also crucial that we foster

effective recycling methods within the

region as a means to regulate the amount

of polluting runoff from such sources as

kitchen solid waste, livestock waste and

sludge from treatment plants. We hope to

recycle as  a productive raw mater ial

whatever sludge and organic matter that is

still serviceable .

(2)  Measures to address the runoff

process 

Current methods for projecting

water quality and estimating pollutant

loads are beset by a number of unsolved

issues.  These include the scale of physical

phenomena and assessment indicators, the

modeling of natural water cycle, and the

pollutant loads and ecosystem behavior,

the accuracy of  projections, and the

estimation of pollutant load per unit and

the composition of load runoff. Moreover,

the inflow mechanisms by which materials

contribute to the pollution load are not

accurately understood. We must therefore

seek to pin down the actual non-point

source load conditions and the behavior of

contaminants in the runoff process. If we

can do this, we will be able to set targets

for load reduction that better reflect actual

conditions, predict water quality through

simulations, and correctly assess the

results of water quality control strategies. 

Also, since reductions in the length of

the natural shoreline and the area of

attached lakes and wetlands are the some

causes of reduced natural function of

purification, we will implement strategies

geared to protecting what is  left.

Furthermore, we will ensure that projects

of river improvement and purification take

into consideration the impact on habitats.  



Section 2  Increasing the

Recharge Capacity of the

(ground water) Aquifer 

The natural water cycle is comprised

of four  major phases-precipita tion,

infiltration (seepage or recharge), runoff

and evapotranspiration. The recharge is an

important phase in determining the pattern

of runoff.  Lake Biwa also plays a critical

role as the reservoir for most of the runoff

from the rain and melting snow in the

surrounding forests, farmlands and other

recharge areas. The natural water cycle

includes a man-made cycle, in which water

from Lake Biwa, rivers and other aquatic

zones is taken out for  use in the

surrounding farmlands and in the cities,

and then returned to its source. 
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To increase the water storage capacity

of the soil, it is important to improve on

nature’s water cycle  balancing

mechanism—the delay in flow from the

watershed source to the lake—by

maintaining the recharge areas to the

greatest degree possible. Through

appropriate land use, we will strive to

protect the recharge areas. To the same

end, will also provide support for forest

conservation, which works as to stabilize

the soil layer, and to protect the mountain

areas through engineering works.   

In the man-made water cycle, it is

important to use water appropriately,

improve artificial storage capacity and

promote recycling of water. For this

purpose, we will recycle water used in

agriculture  and establ ish rainwater-

recycling facilities in the cities. We will at

the same time effor t to use

flexibly water conservation

responted to both the natural

and the man-made cycle. 

It is vita l that we create

vibrant ecosystems to support

the natural water cycle. We can

accomplish this by preserving

both types of water cycles and

creating conditions to ensure

enough water for our needs,

including an uninterrupted

supply of high-quality drinking

water. We will  therefore

promote the sustained

management of mixed forests of

coniferous and deciduous trees

with an ecologically sound

representation of  types and

ages. We will also boost the

capacity of recharge areas in

forests, farmland, and urban

areas. All together, these efforts

will foster a more appropriate

use of water.

Recharge Area

A place, commonly a forest

or farmland, where water

seeps into the soil and

enters the ground water.

Fig.32 : Natural and Artificial Water Circulation
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■ Preserving the natural water cycle

To ensure the health of the water

cycle, it is important to maintain recharge

areas wherever possible. Therefore, we are

considering new measures to limit the loss

of recharge areas by designating and

managing areas within larger tracts of

forests, by establishing agricultural

production bases to preserve farmland, and

by maintaining green tracts in urban areas.

We are also considering more effective

methods of implementing policy. 

Planted forests, which account for

about 40% of the core recharge forests,

have been managed to date by their

owners. In the past few years, however, the

number of forests that are not satisfactorily

maintained has grown due to a slump in

the market for forest products. Without

proper maintenance, forest interiors do not

get needed sunlight, causing the lower

vegetation to decline and the forest floor to

become bare. Heavy rains wash the soil

away, impairing the capacity of the forest

to collect and filter precipitation.  

Therefore, we will work to establish

an alternative management system in

forests where the owner cannot provide

adequate care. This system will hinge on

support for forest conservation through

works such as soil retention and through

the active cooperation of  various

organizations in each subbasin. 

We will also seek to protect  our

prefecture’s wooded area through projects

to control erosion and prevent damage to

forests.  When the occasion demands, we

will pursue measures to stabilize the soil,

such as cultivation of mixed forests with

multiple canopies and long harvest cycles.

In particular, we will selectively promote

conservation and growth management

practices  in mixed forests , including

thinning. This  program identif ies

appropriate times for thinning and other

sound husbandry practices for standing

timber  and the protection of lower

vegetation. Meanwhile, to improve the

quality of natural forests, we will direct

our actions toward those areas in need of

conservation, focusing on the largest and

oldest trees.   Furthermore, we will move

to establish a support structure for forest

management by training forest guards,

encouraging maintenance of the forest road

network, and promoting local lumber use

through watershed-based logging. 

Fig. 33 : Forest Land Structure
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adjustment features, and promote

appropriate measures for conservation and

management. 

Meanwhile, it is important to minimize

wherever possible the impact of the man-

made water cycle on the volume and

quality of the water and the ecosystems of

Lake Biwa. To this end, we will stress

making more effective use of water drawn

from the natural water cycle. We will also

encourage recycling and saving of water

through the establishment of irrigation

recycling facilities, that will provide an

additional source of water for use in the

region; through the installation of

rainwater storage and infiltration works in

urban districts; and through the installation

of water-saving devices in homes and

larger buildings. 

■ Improving Reservoir Capacity and

Promoting Water Recycling 

In order to improve the capacity of

recharge and storage areas to even out

runoff flows over the year, we will

improve the storage capacity of holding

ponds and other reservoirs, maintain rural

water facilities that have storage and

Fig. 34 : Age Distribution of the Privately Owned Planted Trees

Fig. 35 : Market price of lumber vs. cost of lumber manufacturing

The privately owned planted trees are fast reaching maturity for cutting.

The cost of lumber production in the past decades has risen sharply while the market price of

lumber during the period has shown a gradual fall.



Section 3  Preserving the

Natural Environment and

Scenic Landscapes

Many rich, diverse natural ecosystems

have developed in and around Lake Biwa.

The most significant of them are in the

transition zones between water and land

that provide vital habitats for diverse

animal and plant life and offer the natural

scenery so characteristic of the lake. But in

recent years, these zones have shrunk in

size and deteriorated as they have become

ever more isolated from each other and

detached from the land-water interface.

This degradation cannot help but affect the

quality of the water and lake-bottom

sediment, weaken the integrity of biota

and, aggravated by the proliferation of

introduced species and new types of

lakefront developments, dramatically

threaten the existence of native life

forms. Migratory birds find

their welcome mat soiled

and in tatters, when they

can find it a t all. Lake

Biwa’s ancient lake

ecosystems and b i o d i v e r s i t y

have been damaged.

This  sad si tuat ion is a

glaring reminder that we must

protect the natural environment

and scenic  landscapes. It is

important that we preserve

and improve the natural

environment-where the

inanimate world of soil,

weather, water, geography

and geology combines and

interacts with the animate

world, and generates the

scenery. We must create

networks in which these

habitats (biotopes) are

appropriately located in adequate

density to raise the level of biodiversity

and encourage migratory creatures to

return. It is also important to eradicate

introduced species and prevent their

reappearance. It is vital that we reinforce

and defend the capacity of the lake’s

natural ecosystems to survive.

Against  this backdrop, our  basic

direction for  protecting the natural

environment and scenery targets the

conservation of the best

natural ecosystems

currently in existence,

especially the vital

lakefront transition zones.
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Transition Zone

(Ecotone)

The r ibbon- like area of

interaction between two (or

more) spaces with different

ecological characteristics

that are located adjacent to

each other. In some cases,

species of both spaces

overlap in the ecotone, but

there are also cases such as

wetlands and tidal areas that

are ecologically distinct from

either.
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We also aim to complement natural

ecosystems with biotope networks

demonstrating natural restorative

properties, and thereby perpetuate the

natural cycle. To sustain abundant natural

ecosystems throughout the prefecture, we

will strive to use the rivers and subsidiary

waterways flowing into Lake Biwa as

ecological corridors that link the lake to

the green mountains and forests on the

edges of the catchment area. “Natural

ecosystems,”  by the way, are not

necessarily limited to pristine

environments  but include secondary

environments that have been modified for

human use. If  some of the functions,

structure and biodiversity of an original

natural ecosystem remain, we are honor-

bound to protect it. We will also explore

paths to conservation through secondary

environments, such as rural satoyama

surrounding the agricultural, mountain and

fishing villages that people of old managed

in a sustainable manner. We will develop

new approaches as well to preserve the

traditional lake-country scenery. 

Our first priority along the lakefront is

to secure the strategic biotopes for creating

the biotope network. Then we will focus

on safeguarding and rehabilitating the

rivers and riparian forests that form

ecological corridors radiating outward

from Lake Biwa.  At the same time, we

will work to cultivate a keen understanding

of nature and a widespread awareness of

conservation, establ ish rules  for the

sensible use and

protection of the

natural environment

and scenic landscapes

specif ic to each

community, encourage

participation in

conservation activities,

and forge a broad-

based, cooperative

structure premised on empathy with the

lake and its environs. Once this foundation

is in place, we will seek to improve it

constantly. 

Lake Biwa and its environs can be

arranged into the following biotope

network groups, according to similarities

in natural ecosystem functions and

structures. These groups are represented on

page 30.

■ Biotopes of pelagic zone ecosystems 

These are the habitats of plankton

species and swimming creatures. A

number of life forms also pass a stage of

their  lives here. The biological

composition of these areas varies,

depending on the aquatic zone and its

depth. 

■ Biotopes of littoral zone ecosystems

These are found in the shorel ine

transition zone, which encompasses 1) the

area inundated in the last major recorded

flood in 1896, which raised the water level

of the lake to 3.76 meters above normal

(Biwako Standard Warer Level) and

expanded its surface to its greatest known

area, and 2) the littoral zone. 

Distinguished by bottom sediment

formation, the lakeshore may be muddy,

sandy, pebbly and/or rocky, with

waterweeds in the water and vegetation

such as riparian forests of willow and alder

on the land. Before embankments were

built along shoreline, vast rice fields

functioned as a transition zone. In these

biologically productive aquatic zones,

nearly all animal species originating on the

bottom of Lake Biwa are raised. There,

many fishes spawn and raise their young,

and birds live and reproduce. The biotopes

of the coastal ecosystem are essential in

protecting the natural environment and

scenic landscapes of Lake Biwa.

Littoral Zone

Conventionally, the zone

from the shore of a lake to a

depth of 30 meters, where

ecologocal condit ions are

favorable for large green

plants. At Lake Biwa, it refers

to the transi tion zone

between the lake and dry

land that is 7 m or less in

depth.
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■ Biotopes of flatland and hill ecosystems

These biotopes were created by

ecosystems intricately connected to human

activity, such as reservoirs, rice fields, dry

fields, rural forests, temple and shrine

forests and artificial green areas. A number

of these ecosystems are small, scattered

across the land like islands in a sea, but

they play an integral part in maintaining

the permanence and integrity of biotopes.

However, these areas are increasingly

plagued by isolation from each other and

from vital transition zones. 

■ Biotopes of mountain forest ecosystems

Mountains  forests occupy the

periphery of the catchment.  Much of this

area is second-growth forest used in the

long-term production of firewood and

charcoal. But the naturalness of this zone

is quite high, and its hydrological cycle,

water-purification capability and other

natural mechanisms help to sustain the

physical environment of Lake Biwa.

■ Biotopes of river and riparian forest

ecosystems

Once, many of the rivers flowing into

Lake Biwa were bordered by an

uninterrupted phalanx of riparian forests.

Today, only a few of these forests remain.

Nevertheless, those that do still function as

ecological corridors linking mountains

and forests to the edge of the lake.  These

zones are unique environments for

nurtur ing the creatures of r ivers and

riparian forests, but many of them have

been degraded. 

Section 4  Participation and

Implementation

The task of comprehensive

conservation requires efforts at a level of

the basins of rivers flowing into Lake Biwa

(subbasins of the lake as a whole), and of

the watershed region itself, which is

intr icately connected through the

withdrawal of water from Lake Biwa and

the Yodo River downstream. Moreover, as

a national treasure, Lake Biwa also can lay

claims on support from the entire country.

It is therefore important to put rhetoric

into action by providing support to allow

numerous organizations to participate in

comprehensive conservation. 

■ Living and working in ways that

c reate little burden on the enviro n m e n t

All citizens must tailor their daily

activities to protect the environment

through things such as saving water to

conserve the lake.  It is vital that they limit

the negative effects that their patterns of

acquisit ion, consumption and use,

including disposal of materials, have on

the lake. 

Toward this end, we will engage in

consciousness-raising activities to cultivate

a greater appreciation for the lake and to

foster greater involvement in conservation

activities. In addition, we will urge people

to reduce their impact on the environment

through recycling more and driving less.

We will also launch an extensive cleanup

campaign involving prefectural residents.

To lessen the environmental impact of

commercial and industrial activities, we

will encourage environmentally-friendly

business activities through wastewater

regulation, decreased pollut ion from

agricultural systems, heightened recycling

and energy saving, and ISO14001

certification.

Ecological Corridor

A corridor along which

organisms move between

separate habitats.
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■ Building up a Lake Biwa

conservation network

Mizusumashi. It is crucial to involve

fully a broad base of interested parties,

including individuals, neighborhood

associations, regional citizens groups (and

children’s clubs), non-profit organizations

(NPOs), companies, the government, and

research organizations. And while the

independence and appropriate allocation of

responsibilities of each party must be

respected, synergy requires support for

reciprocal exchange of information and

opinions.

Toward this end, our conservation

efforts will focus on the subbasins that

sustain the nature that touches our souls,

shapes our lives and feeds our industries.

We will promote conservation of Lake

Biwa by drawing on resident involvement

in each subbasin and thereby reinforcing

the roles of local governments. We will

develop a project to promote the

“Mizusumashi (whir ligig

beetle)” concept whereby we

form a network of interested

parties through such activities

as groundwork, while

facilitating self-sustaining

linkages  among the parties.

To promote Junior eco-club and the environmental household accounts movement

To encourage composting of kitchen waste and green purchasing—the purchase by

consumers of items that do not contribute to excess waste—as well as reduced solid

waste output through recycling and other means

To promote sorting out containers and packing trash or recycling in compliance with the

Container and Packing Rrecycling Law

To support awareness events by municipalities and campaigns to promote the use of

recycled products, and endorse the activities of citizen groups to turn waste into

resources

To promote more effective and more pervasive measures to curb waste through all-out

cleanup campaigns run by residents, such as Gomi Zero no Hi (“No Garbage Day”) on

May 30 and Biwako no Hi (Lake Biwa Day) on July 1, and public disclosure of

community-specific clean regulations

To encourage ISO 14000 certification through support of information disclosure,

personnel training, and the use of external advisors 

Citizen network. We will encourage

information sharing and joint activities

between administrative bodies as well as

between them and residents, NPOs (non-

profit organizations) and other non-

governmental organizations not only in the

watershed region of Lake Biwa and the

Yodo River but throughout the country. In

addition, by forming alliances  in

previously unaddressed administrative

districts, we will seek to weave a wide web

of individuals to maintain a clean Lake

Biwa. 

Crossing administrative boundaries.

Moreover, we will build on our

achievements, including our role  as

organizer of the 2001 World Lakes

Conference and Lake Biwa’s status as a

registered wetland under the Ramsar

Convention, to develop national and

international networks for activities such

as information exchange on lake and

marsh environments, and environmental

protection techniques that sustain lake and

marsh environments.

■ Basin management with public

participation

According to the river  law, we

organize the following meetings, in which
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we discuss how to improve and manage

the river basin.

* "River Improvement Meeting Boards"

(held for each river) ----- Local residents

selected from applicants participate in this

meeting.

* "Shiga River Improvement

ExaminationCommittee" ----- In addition

to the representetives above, people who

have experience with or academic

background in river may participate in this

meet ing.  We will formulate r iver

improvement plans based on the opinions

of these meetings.  And in accordance with

these plans, we would carry out the

policies with respect to the balance of

flood control, water use, and

envitonmental preservation.

■ Shared consciousness over

generations

We cannot foster a greater

appreciation for a clean Lake Biwa or raise

awareness of conservation overnight, nor

can we expect to incorporate

environmentally responsible behavior into

our daily lives or take independent

conservation initiatives in an instant. These

are long-term endeavors, requiring much

learning and effor t to recapture the

harmony with nature that our ancestors had

in their daily lives and economic activities.

Therefore, we aim to impart a

common understanding of environmental

protection that transcends age groups by

promoting the exchange of knowledge

across generations in such locations as

schools, homes, companies  and the

community at large. Our environmental

learning will begin with what science tells

us about the relationship between Lake

Biwa and man, but we will enrich it by

gathering and using traditional knowledge

and materials passed down through the

generations.

Of particular note, we will supplement

the curricula of today’s children, who will

be responsible for the next generation, with

school and community events that give

them a personal exposure to different

surroundings, to allow them to develop

their own appreciation of the seriousness

of environmental problems, and encourage

them to take positive action

without prompting. 

To actually live in an

environmentally friendly way, it is

important that all members of a

family become more aware of how

their daily actions affect the

environment and work to remedy

trouble spots a t their source.

Toward this end, we will

encourage families to integrate

new ideas into their home life, and

we wil l present them with

opportunities to participate in

Akanoi Bay Citizen Initiatives:

Akanoi Bay is a small embayment along the eastern shore of the Southern

Basin of Lake Biwa.   The bay area is shallow and its bottom has been

enriched with nutrients discharged from household, industrial and agricultural

sources upland that drain into the bay through several small rivers and

agricultural channels.   The bay area was once a prime recreational site as well

as a fine fishing ground.    The residents in the watershed communities have

formed an alliance of citizen organizations to work on various citizen-initiated

environmental activities including stream and bay area surveys, preparation of

their own environmental enhancement plans and involvement in policy

dialogue with government agencies in the development of the long term

conservation of the Bay.



meaningful environment-oriented

activities.

In addition, a number of new colleges

and universities  have located in the

prefecture in recent years, and a growing

number of students now live around Lake

Biwa. We will therefore  focus our

activities on schools, without neglecting

the community, to encourage young people

between the late teens and the mid-

twenties to be more active in

environmental protection.
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------- (Environmental Education in the Schools) -------

Incorporate environmental studies into the curriculum, emphasize hands-on learning, and nurture a sensitivity and

perspective that transcends science to treat the environment as a moral and cultural phenomenon-for example, by

encouraging elementary schools to create habitats where children can come into direct contact with wildlife. 

Operate the floating school called “Children of the Lake”

Develop and provide educational materials such as supplementary texts

Provide an information base for environmental studies, establish a system to provide information to appropriate organizations

concerned, and develop learning programs, study materials and teaching aids

Enrich training of both new and experienced teachers to improve their capacity for environmental education

------- (Environmental Education at Home and in the Community) -------

Promote and support effective environment classes geared to children’s development, even in infancy

Promote environmental study through activities such as “lifelong learning seminars”

At the neighborhood organization level, secure accessible spaces where children may enjoy themselves and learn in a

natural vegetative and aquatic environment 

Organize study circles and research groups to involve people young and old, including students, and promote the exchange

of ideas

Create environment-related programs using television and other media aimed at people of all ages 

Hold study sessions, such as lectures on the environment for residents and environmental studies courses in the Ohmi(Lake

Biwa) Lifelong Education College

Strengthen the public lecture series at academic institutions such as the University of Shiga Prefecture

Promote environmental study through participation in regional environmental programs 

Develop hands-on study opportunities, including surveys of Lake Biwa through observation tours and environmental seminar

cruises, explorations of aquatic life in the rivers, “nature trail expeditions” from upstream to downstream, participation in “Omi

forest” experiential seminars, and constructing stroll streams and footpaths between rice fields

Work with local governments to protect the parts of nature that residents have great affection for, including temple and shrine

forests and famous old-growth trees of local significance 

Foster a spirit of compassion toward wild animals and a respect for all life

Turn places such as the Prefectural Center for Friends of Living Things in Kutsuki and the Mishima Pond Prefectural Visitors’

Center into instructional hubs that bring the idea of preserving nature to the general population through carefully prepared

programs such as field visits and the scheduled training of nature watching guides 

Secure environmental awareness advisors as leaders and counselors in environmental studies, and train nature watching

guides

Foster environmental awareness through surveys on shoreline recreation that involve exchanges among people of different

generations

------- (Environmental Education in the Business Sector) -------

Support environmental study at each workplace

Promote in-house training of personnel to engage in environmental protection at the worksite
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■ Developing broad exchanges

The social and economic activities of

the Lake Biwa-Yodo River basin do not

stop at the borders nor are they confined to

local public bodies. It is therefore

important that comprehensive conservation

efforts transcend the prevailing range of

contacts and embrace new alliances and

cooperative movements. I t is also

important to provide a wider base of

information and to spur greater contact

among numerous groups. 

To this  end, we wil l str ive to go

beyond collecting and providing

environmental data on Lake Biwa and the

Yodo River Basin to make information

more open both within the basin and at the

national level. 

In addition, we will enhance the

functions of facilities such as the Lake

Biwa Museum, the Shiga Prefectural

Science Museum of Water Environment,

and Aqua Biwa, and encourage people to

use them more so that they serve as fora

for a broad interchange of people and

information. We will  also work to

introduce opportunities for exchanges of

experiences in implementing approaches

such as low-impact “soft” tourism. 

Section 5   Exchanges and

Information Access

Comprehensive conservation efforts

require various groups, including residents,

to learn about each other’s activities, and

to exchange opinions and information on

relevant subjects. Toward this end, it is

imperative to promote information on Lake

Biwa and the environment and to stimulate

exchanges among diverse stakeholders,

and to forge a structure and provide

opportunities for sharing a wide range of

information. 

■ Promotion of exchanges among

various people

To promote alliances and participation

among diverse stakeholders, it is important

to assess the value of information that they

have gathered, and use this to build the

essential foundation for mutual reliance.

On this basis, opportunities should be

created for people to get together so that

information on Lake Biwa and on their

own communities would be naturally

gathered and mutually shared.

To bring together such a spectrum of

people with common interests, we will

provide support for N P O a c t i v i t i e s ,

promote resident participatory surveys by

ordinary citizens, and host the Shiga

Environmental Business Fair.

Promote the exchanges of people and

information, for example, by sponsoring

the Shiga Environmental Business Fair

Promote open access to

information. 

Enhance existing facilities for

environmental learning and

interaction, such as the Lake

Biwa Research Institute, Lake

Biwa Museum, and Shiga

Prefectural University, to promote

greater interaction between them

and to provide a basis for the

formation of a wider network

within the prefecture.

Develop regional studies to be learned

and exchanged by residents, prepare

facilities geared to experiential nature

studies, and secure field sites

Expand the functions of places like the

Lake Biwa Museum where visitors gain

a thorough understanding of the

region’s natural environment and

culture, consider the relationship

between the lake and people, and

deepen their exchanges

Support interaction between  individuals

and activity groups by holding

environmental volunteer exchange

meetings

NGO and NPO

N o n - g o v e r n m e n t a l

organization and non-profit

organizat ion respective ly.

Normally civil organizations

devoted to overseas

cooperation are referred to

as NGOs, while NPO is a

general term applied to any

ci tizens' group, including

NGOs, that carries out non-

profit activities. In contrast to

governmental  activit ies,

which are aimed at

cooperation among states,

NGOs aim at achieving non-

partisan objectives at the

citizen level, over and above

state pol ic ies.  Even

domestically there are any

number of non-profit

activities whereby citizens

endeavor proactively to slove

problems of the environment

or  social  pol icy that the

government  is  unable to

address satis factor ily. In

March 1998, in an effort to

facilitate such NPO activities,

a draft NPO law was tabled

to grant incorporated status

to NPOs.

Release of fish fries
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■ Sharing basic information on Lake Biwa

For the citizenry to have an

understanding of conditions at Lake Biwa

and in the environment that surrounds

them and to enable them to make

independent and responsible decisions, it is

important for the government to transmit

critical information to them.

To this end, we will strive for the

active disclosure of accurate information

by prominent groups, such as the

government and research organizations.

■ Utilization of specialized information

collected through research

To improve our measures to protect

the environment continuously, it i s

important for us to accumulate a store of

knowledge based on discussions on the

introduction of new action plans and

revisions and evaluations of existing action

plans. It is also important  to build a

structure for future research that facilitates

the reciprocal use of findings by different

research organizations.

Toward this end, we will establish an

independent database incorporating the

distinctive qualities of different institutions

to enable the sharing and use of the

abundant research findings amassed by

them on the Lake Biwa-Yodo River

Watershed. We will then work to convert

this database into a network.

■ Communicating user-friendly information

The accurate transmission to residents

of basic information on Lake Biwa and the

environment requires more than just the

issuing of data. It requires a concerted

effort to convey the significance of

numerical values in a format that is readily

understood. It is also important to tell

people where they can find the information

they need and how they can obtain it.

Therefore, we will make information

available through pamphlets, websites and

other media in a format that is readily

understandable, using simple terminology

and familiar indicators.

In addition, to facilitate access to

information, we will, for example, make

use of the public education and service

functions of the Lake Biwa Museum and

other facilities and media specializing in

the lake and the environment.

Actively contribute environmental data,

including reports on environmental

conditions and protection measures,

through the publication of the

Environmental White Paper

Hold eco-life fairs and activities for

Mountain Day (Yama no Hi), develop

educational materials, and utilize different

media in order to raise environmental

awareness

Make good use of publications and

announcements by the prefecture and

municipalities (local governments)

Develop a real-time display system for

monitoring data

Develop extensive environmental

monitoring by prefectural residents using

easily understood environmental

indicators such as bio-markers

Fix venues for releasing and exchanging

environmental data, such as regular

environmental forums

Establish a council to strengthen ties

among prefectural research

organizations, and to promote

information transfer among various

kinds of research organizations

Establish a common database of

research and study findings on Lake

Biwa - Yodo River water system

produced by organizations and

institutions within the watershed, and

pursue networking the database

systems for their own benefit as well as

for the benefit of the potential users of

the integrated database system.
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Section 6  Investigations and

Re s e a r c h

Many aspects of what makes Lake

Biwa tick remain unclear. Therefore, it is

necessary to keep a watchful eye on

conditions at  the lake and identify

indications of change. The results of these

investigations should be reflected in the

preparation of forward-looking measures

for comprehensive conservation, as well as

in ongoing improvements.

Toward this end, we will carry out

investigations and pursue basic and applied

research, both specialized and

interdisciplinary, to solve the multifaceted

problems that plague Lake Biwa, including

water quality conservation, improving the

recharge capacity of the soil, and the

conservation of the natural environment

and scenic landscapes. The results will

promote the conservation of the lake. 

■ Observations and systematic research

Despite the considerable accumulation

of results from research, Lake Biwa holds

many mysteries, owing to its size and

mechanisms that differ from those of other

lakes. I t is thus crucial to formulate

accurate measures to protect the lake

through comprehensive research-basic and

applied, specialized and interdisciplinary-

in such areas as water  quality and

ecosystems. 

To progress, we must therefore focus

on systemized research that links together

results in different fields and applies them

to problems that span established fields. 

In addition, forward-looking activities

necessitate the identification of changing

conditions through such means as

monitoring, and an assessment of measures

based on quantitative verif ication of

results. So we will determine, for example,

the items, frequency and systems needed to

carry out water-quality surveys, and pursue

Build an environmental data system

upon the current information system

that puts the user first and promotes

the creation of a system that can

expedite searches for desired

information

Present easy-to-understand

information in a precise, clear and

timely fashion

Use various communication channels

such as the Internet, and promote the

distribution of information in an

audiovisual format

Establish and popularize indicators

that enable a thorough, user-friendly

assessment of the environment

Use the Lake Biwa Museum and other

facilities and media as information

channels
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comprehensive research that encompasses

1) specialized research in all areas of

environmental protection and 2)

interdisciplinary research among areas

such as natural science, the humanities and

social sciences. 

■ Expanding research bases and

building up a network

Many experimental  research

organizations, including the Lake Biwa

Research Institute (LBRI) and the Lake

Biwa Museum, are located along the

shores of Lake Biwa. In response to the

heightened need for  serious-minded,

future-oriented experimental research,

LBRI must expand and improve its

research efforts in such areas as the

comprehensive conservation of Lake Biwa,

new environmental concerns such as

toxins, global research exchanges, and the

collection and dis tribution of

environmental data. 

In addition, to complement studies

undertaken individually by organizations, a

research network is indispensable to

pinpoint conditions in the vast expanse that

is Lake Biwa and its catchment area. Such

a network would encourage greater

involvement by residents in participatory

research through act ivities such as

waterfowl counts, firefly siting, dandelion

surveys, and general biological surveys. It

would also link people and organizations

closely and encourage joint access to the

information each has amassed. 

Toward this end, we will place LBRI

at the core of experimental research on

Lake Biwa and the environment by

merging it with the Environment Division

of the Shiga Prefectural Institute of Public

Health and Environmental Science, at the

core of experimental research on Lake

Biwa and the environment. We will also

pursue forming a collaborative network of

research institutions working on various

aspects of Lake Biwa and its environment.

■ Contribution toward conserving the

world’s lakes and wetlands 

While building on the accumulated

results of international research on lakes,

we will take over the task of developing

cutting-edge international activities, such

as the World Lakes Conference. Through

the International Lake Environment

Commit tee  (ILEC) and UNEP’s

International Environment Technology

Center ( IETC), we will actively

disseminate accumulated information

throughout Asia and the rest of the world.

Regular monitoring of the environment

including the Water Quality Automatic

Measuring Bureau

Conduct of biological surveys on Lake

Biwa and the environment
Expand and strengthen the Lake Biwa

Research Institute

Carry out joint activities such as

surveys involving a variety of research

institutes

Support research on environmental

conservation by universities and

businesses and reinforce linkages

among them in joint research and

personnel training 

Set up a collaborative research network

on Lake Biwa

Award the ecological Lake Biwa prize

Hold an international conference on

lakes and wetlands

Cooperate with international lake

organizations (ILEC and IETC)

Form a world-class R&D hub by

inviting various other kinds of lake

research institutions to locate in the

area



will encourage

p r e f e c t u r a l

residents, private

enterprises and

the government

and other groups

to build these

partnerships on

their own

initiative. It is

crucial that the

results of these activities lead to the

formation of a new environmental way of

thinking grounded in the actual conditions

of each subbasin. 

Therefore , this  chapter descr ibes

guidelines and steps involved in the pursuit

of activities in each subbasin area, and

addresses action plans for supporting

independent  effor ts geared to each

respective subbasin. We will continuously

improve these areas in line with future

results, including trial and error efforts,

and the concerns characteristic to each

subbasin and affected zone.

1.  Guidelines for Activities 

(1)  Forming a new environmental way

of thinking

Comprehensive conservation of Lake

Biwa requires the persistent efforts of all

groups in each subbasin, including

residents, private enterprises  and the

government. We will apply the results of

these efforts to the formation of a new

environmental way of thinking grounded

in actual subbasin conditions.
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Lake Biwa is a mirror reflecting the

activities of residents and businesses. Each

of the various rivers flowing into Lake

Biwa has its own basin (or subbasin,

relative to the entire lake catchment), with

its own  way of doing things and value

perceptions. Ultimately, what happens to

the rivers affects the lake’s water level,

water  quality, ecosystems and other

attributes. 

In addit ion, the characteristic

lifestyles, industrial activities and other

factors in different regions within each

subbasin-upstream, midstream and

downstream-are intricately interlinked

through watershed-specific environment

problems, such as  water level, water

quality and ecosystems. At the same time,

the way residents live in different regions

of each subbasin-or rather, the way these

regions have affected lifestyles-varies

distinctly from location to location, as do

actual conditions and topics of concern.

Therefore, the conservation of Lake

Biwa demands a multi-tiered arrangement

of activities involving all residents in all

three regions of each subbasin through

which rivers flow. Also, comprehensive

conservation efforts must begin first and

foremost with a mutual appreciation and

common understanding of the conditions

and concerns specific to each region. 

Moreover, activities must start from a

consolidation of upstream, midstream and

downstream regions and initially follow

the familiar activities of neighborhood

associations and other local associations in

each subbasin. In due time, these activities

will evolve into partnerships based on a

deep understanding and personal

commitment to protect Lake Biwa. We

Chapter 6 Actions at the River-basin Level
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(2)  Establishment of areas based on

subbasins units

Conservation of Lake Biwa requires

the establishment of units to distribute the

heavy load of activities on people in each

subbasin, while recognizing governing

offices’ jurisdiction, to ensure uniformity

in the measures undertaken.

We propose the following seven areas

based on subbasins.

1. Kouga-Kusatsu area

2. Youka’ichi area

3. Hikone area

4. Nagahama area

5. Takashima area

6. Shigaraki-Ohtsu area

7. Shiga-Ohtsu area

(3)  Direction of activities by subbasins

Occasionally, different subbasin

regions may have conflicting concerns that

inhibit the overall protection of Lake Biwa.

Therefore, it is important to start

with a mutual appreciation of

the different problems faced by

different regions - for example,

protecting satoyama amid a

trend toward depopulation in the

upper reaches - to foster a

common perspective in

addressing them. On top of that,

we will seek to draw on the

accumulated but separate efforts

of individuals throughout the

subbasin area by setting

objectives and striving to

achieve them in accessible

subbasin locations maintained

by neighborhood associations,

such as brooks, satoyama,

terraced rice fields, the groves

of village shrines, and natural

springs, where the results of

different approaches can be

compared. 

Under these

circumstances, the following

content may be incorporated

into the objectives and activities

for accessible subbasin locations

as activity guidelines in

subbasins.
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Exemplary Guidelines for Activities

in Subbasins

■ Exchanges among upstream, midstream and downstream regions

Deepen positive exchanges among upstream, midstream and downstream regions, through

joint cleanup of Lake Biwa, local specialty food fairs, and other activities in each community,

aimed at fostering mutual understanding. 

・ Fishery products fair (downstream) 

・ Farm products fair (midstream) 

・ Forest products fair (upstream)

・ Farm, forest and fishery products fair (joint)

・ Participation and informal get-togethers for trash clean-up, rice planting, and volunteer forest
work 

■ Exploration and study in each district

Provide exploration and study opportunities that all groups and generations will enjoy as they

assess the present condition of Lake Biwa, including natural ecosystems, in accessible

locations.

・ Exploration of river and waterway quality

・ Exploration of river and waterway quantity

・ Exploration of living things ecosystem

・ Exploration of the condition of rivers and waterways 

・ Finding and surveying solid waste conditions

■ Establishment of easy-to-understand objectives

Based on these explorations, establish objectives for each accessible location that are readily

understandable to all and based on local conditions.

・ Satoyama where the seven autumn flowers are blooming

・ Satoyama where Gifu butterflies are flying

・ Rivers where hariyo (three-spined stickleback) can
live

・ Rivers where medaka (killifish) can live

・ Rivers where fireflies are dancing

・ Rivers where fresh-water clams live

■ Immediate action

Create enjoyable activities in each accessible location

through daily activities that serve common objectives.
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(Residents and other individuals)

In addition to considering changes in routine activities, residents must do the following at

regular intervals, such as once a week, once a month, or even once every six months.  They

must aim at a steady improvement in efforts year-round.

・ Cut undergrowth from under trees.

・ Clean rivers.

・ Use soap rather than detergents.

・ Shut off the water while brushing teeth.

・ Pour the water used to rinse rice on the garden as a fertilizer.

・ Turn trash into compost.

・ Use a fine-meshed strainer in the kitchen sink.

(Businesses and farms)

・ Participate actively as an office forf for local environmental protection campaigns.

・ Strive to conserve irrigation water, control water turbidity during plowing, irrigation and rice
transplanting, stop the forced draining of mud water accompanied with plowing in spring, and

prevent leakage from paddy embankments. 

・ Use pesticides to eliminate disease and blight in forests with due care to the effect of these
chemicals on the plant and animal ecosystems of the forests, and strive to reduce the amount

of chemicals used.

・ Strive to protect reed beds and fishing grounds.

・ In mining operations and old-site backfilling, implement sufficient measures to prevent the
development of water contamination and groundwater pollution and reduced groundwater

recharge capacity.

・ At manufacturing sites, halt water and air pollution by cutting the use of regulated
substances and preventing the outflow of contaminants.

・ Whenever possible, use recycled or reusable building materials and lumber produced in the
prefecture rather than from the tropics.

・ Strive to provide information on eco-mark products, recycled goods and other
environmentally friendly merchandise, and set up sales corners for these kinds of products. 

( Continuous evaluation and improvement )

Compare current conditions to established goals, and publicly recognize excellent activities and

ongoing improvements that confirm results, including trial and error activities, in each location

(such as brooks, rural satoyama, terraced rice fields, the groves of village shrines, and the

natural springs maintained by neighborhood associations). 

・ Develop a water quality map and revise it every year

・ Develop a water quantity map and revise it every year

・ Develop a ecosystem map and revise it every year

・ Develop a map of river and waterway conditions and revise it every year

・ Develop a map of trash and solid waste problem sites and revise it every year
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environmental way of thinking, the

independent efforts of residents, businesses

and other local components will remain

instrumental in the conservation of Lake

Biwa. Support for these efforts must be

made available when needed, including the

following:

(1)  Leadership training

Community leaders are vital to the

success of  self-initiated activities by

residents, businesses and others in civil

society. Therefore, we will train nature

guides and certify and upgrade the skills of

environmental awareness advisors to

nurture a group of leaders who, as

community coordinators, will formulate

and promote activity guidelines in the

subbasins.

(2)  Start-up support for activities such

as subbasin workshops

Even if subbasin or other regions agree

to set up a workshop, several

prerequisites — cultivating

deeper  insight among local

citizens and creating common

objectives — are needed to build

on this consensus to get real

activities on their way. Therefore,

we will provide temporary

support to the needed preliminary

work in establishing workshops.

2.  Action Steps

We will promote the following steps to

stimulate independent activities by local

residents, private enterprises and the

government. We will give priority to

generating consensus and mutual

understanding in the subbasin and

responding to aspects of this consensus. At

the same time we will hold up as role

models existing organizations, such as

Hojo-no-sato Akanoi Bay Basin Council

and the Mizusumashi  Promotion Council.

In addition, we will strive to link up these

exemplary activities in the subbasin, and

eventually have many similar activities

within the entire subbasin.

(1)  Establish Lake Biwa workshops

To reach a basic consensus, we will

enlist the efforts of representatives of the

residents, private enterprises and other

components of each subbasin unit, and also

establish Lake Biwa workshops run by

local governments and the prefecture, and

independently determine the following

basic items:

* Guidelines for activities.

* Steps for activities.

* Selection of subbasin units.

*Establishment of  subbasin

workshops, including those promoting

model subbasins.

* Other important items.

(2)  Set up subbasin workshops

We will aim to establish a preparatory

committee of members of the respective

areas. A workshop will be set up in each

subbasin for representatives of the citizens

and private enterprises as well as the

government.

3.  Support for Activities

Until more structured activities take

shape, grow, and culminate in a new



1.  Flexible Execution

Comprehensive conservation includes

a wide range of activities, with

interconnected aspects. In implementation,

therefore, measures must be carried out at

many levels. To this end, we will seek

flexibility in approaching the goals of the

plan by encouraging collaboration across

the range of activities and by advocating

coordination among stakeholders. In this

way we will maximize the synergy among

activities to ensure c o n t i n u o u s

i m p r o v e m e n ts without letting promotion

of the plan itself become the overriding

objective.

_ Reflecting observations, surveys,

research,  and technological

development

Observation data and survey results

achieved to date do not fully reveal the

inner  workings of Lake Biwa.

Furthermore, many biota and aspects of

individual ecosystems in the catchment

area remain unidentified. 

We will therefore  conduct

assessments of the urgent conditions of the

natural environment and environmental

impacts to supplement observation and

survey results at  Lake Biwa and

throughout the prefecture. We will also

pursue effective surveys, research and

technological development through

partnerships with experimental research

organizations, and reflect the results in

applicable measures as we str ive for

sustained improvement.
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The key to success lies  in the

implementation of the plan’s objectives by

residents, businesses, government and

other concerned groups. Moreover, while

coordination of topics and collaboration in

different fields of endeavor are needed, it

is also important to update observation

data , undertake new research and

development geared to environmental

protection, decipher unsolved mysteries in

the water  pollution mechanism, and

acquire new knowledge related to the

ecosystems of living creatures. 

It  is  also important to identify

residents’ thoughts on environmental

protection, to track social trends in areas

such as the protection of living assets or

expanded NPO activities, and to determine

responses to new developments, progress

achieved by measures to address concerns,

and financial conditions. We will therefore

execute a  flexible plan that ref lects

prevailing thoughts, trends and status in a

timely and appropriate manner to elicit

sustained improvements, and we will

continuously seek to enhance the positive

results already achieved.

Chapter 7  Ensuring the Plan’s Effectiveness

Continuous

Improvement

Making cont inuous

improvements to the

environment through planning

(policies and plans), d o i n g

(execution and

implementation),  c h e c k i n g

(inspection and evaluation)

and r e v i s i n g (revision and

modification). A similar way of

thinking is incorporated in the

construction and other types

of management systems,

including the ISO  14000

Environmental Management

Systems (EMS).
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_ Considering institutional reform

Taking into consideration necessary

transformations in the social system and

lifestyles, we will consider appropriate

institutional reforms to conserve rice fields

and satoyama. We will also consider new

mechanisms for establishing resource-

oriented jobs that make use of material

derived from the management of the lake,

such as the sediment dredged from the

bottom that  is a primary cause of

eutrophication and the removed water

weeds that are a consequence of it. 

It is important for the Lake Biwa-

Yodo river basin to act as  one in its

consideration of institutional reforms such

as these, so as to spur the nation as a whole

to action.  

2.  Plan Mechanisms (for continu o u s

i m p r ove m e n t )

To ensure a flexible implementation of

the plan that  insures  continuous

improvement, we will  encourage

cooperation between local government

bodies in the Lake Biwa-Yodo river basin

and appropriate central ministries and

agencies.  At the same time, we will

establish a cooperative structure with

citizens, businesses, government officials,

and established scholars as its building

blocks. 

_ Reflecting plan progress and

assessment

To reconcile the plan’s objectives and

results, we will make precise assessments

of the state of  progress  and tangible

financial results, and reevaluate

approaches toward preventive measures

and other factors as necessary. Also, since

many results will not necessarily be

captured by the assessment techniques of

residents and other participants, we will

seek additional quantitative interpretations

of the correlation between observation data

and various indicators. 

Partnerships in the Lake Biwa-Yodo

river basin and measures and systems of

related ministries and agencies are integral

to applying results to revisions of the plan.

We wil l therefore  seek appropriate

collaboration from participants.

_ Coordinating groups and measures

Conflic ts of  interest and other

disagreements may occur among groups,

and some isolated measures in the

catchment area may act against overall

conservation. 

To fully capitalize on the spectrum of

independent efforts  and multifaceted

cooperation among participants, we will

promote information-sharing and mutual

understanding along various channels. We

will, for example, ask residents to get

involved right from the

planning stages of facilities

and equipment that will be

instrumental in preserving

Lake Biwa and its environs. 

Also, to facili tate the

smooth introduction of new

measures, we will study the

cost burdens borne by

participating groups.
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_ Steps

We will execute the plan flexibly by

making sure that the progress  in

implementation be properly monitored,

that new and innovative scientific and

technological approaches be appropriately

integrated, and that citizens be properly

informed of new developments and their

participation duly promoted.

_ Structure

The measures that will elicit sustained

improvements are quite varied. Because

some of them-especially those involving

the Lake Biwa watershed-exert a far-

reaching influence over the Lake Biwa-

Yodo River basin, we will need to engage

at all levels, from local partnerships in the

subbasins and other  areas of  Shiga

Prefecture, to regional partnerships in the

Lake Biwa-Yodo River basin, to national

partnerships with appropriate ministries

and agencies.

To this end, we will establish the Lake

Biwa Comprehensive Conservation Plan

Steering Subcommittee (tentative name)

within the Shiga Prefecture Lake Biwa

Water Policy Department to promote the

plan, evaluate its activities as a whole, and

strive for sustained

improvements.

We will also acquire high-

level scientific input and set up

a science committee to assess

the information so obtained. In

addition, we will work toward

flexible implementation of the

plan by making continuous

improvements in the first stage

and by linking those

accomplishments to activities

in the second stage. 
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(1) For Better Understanding of Our Relationship with the Lake 

1. The citizens would:

Keep their eyes on Lake Biwa and learn about its condition.

Actively participate in environmental education activities such as lectures or seminars. 

Actively participate in local environmental conservation activities such as “Environmental Beautification Day” and

“Lake Biwa Day.”

Actively participate in the survey of wholesome-environment indicators such as fireflies and medaka (killifish).

Learn from the elderly how they have been taking care of nature and dealing with Lake Biwa historically.

Maintain the tradition of keeping children and grandchildren aware of the importance of Lake Biwa.

2. The industries would:

Pay more attention to Lake Biwa and learn about its current condition.

Carry out regular in-house environmental study sessions.

Actively participate in local environmental protection campaigns.

Actively promote information disclosure on their environmental programs

to the residents.

Improve the quality of environmental studies and awareness programs.

Father:

Child:

Mother:

Child:

Mother:

Father:

Mother:

Child: 

I’ll go fishing for some moroko (gudgeon). We’ll have broiled fish tonight. I’ll cook.

Fishing has been good lately, like in the old days.

O.K. I have some left-over charcoal I made on my school field trip. 

I will get some haran (aspidistra) leaves from the garden.

What are you going to do them?

Lay them under the fish on the dish. That’s how they do it in classy restaurants. I saw it

on TV. 

Sounds quite nice. 

We keep the dish clean that way.   We needn’t use as much soap.   Good for the lake.

The bones and the leaf wrappers can make a good fertilizer in the soil. 

I’ll let my friends know about it at school.

A Family Scene 

Prospective Roles and Activities of the Shiga Citizens and Industries

We will carry out the following activities to conserve the lake.
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(2) Activities to Reduce Negative Impacts on Lake Biwa

1. The citizens would:

(with regard to domestic wastewater)

Make sure to reduce the kitchen refuse inadvertently discharged into the sink, by using fine mesh strainers or

strainer bags.

Be careful not to use excessive amounts of cooking oil.  Send it to the recycling program or absorb it in waste papers

and dispose of them together as solid wastes.

Use soap rather than detergents.

Refrain from using chemical bath salts.

Promptly connect to the public sewer when it is made available.

Install consolidated septic tanks rather than the traditional onsite septic tank in places where the sewer systems are

not likely to be extended for some time to come.

Install water-saving devices, do laundry with used bath water, keep the tap closed while brushing teeth and

shampooing, reduce the frequency of showers and use water-saving washing machines.

(with regard to solid waste)

Use a reusable shopping bag.

Recycle kitchen wastes as composts.

Use products made of recycled materials.

Use no disposable products.

Use no products in non-returnable containers.

Demand and accept simplified packing.

Act respectably and never throw away trash .

2. The industries would:

(Common to all businesses)

Manage wastes properly by closely monitoring their own operations.  Establish guidelines and basic policies for

environmental protection.   Strengthen the dedicated environmental division.

Reduce the environmental impact of products at all stages, from the acquisition of raw materials through production

to consumption and disposal.

Increase investment in environmental protection, develop technologies, and promote activities for environmental

protection.

Promote rainwater harvesting, recycle treated wastewater as a secondary water supply source for non-contact uses

and, with protection of soil and grassy areas in mind, refrain from paving parking lots so as to allow rainwater to seep

into the ground.

Improve water use efficiency, for example, by promoting water conservation through recycling in offices.

Promote environmental amenities within industrial premises and their surroundings; promote on-site greenery. 

Process industrial waste appropriately.

Promote Green Purchasing Network by acquiring products and

services that have little negative impact on the environment.
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(Agriculture, forestry and fisheries)

[Agriculture]

Promote soil improvement and appropriate use of fertilizer based on

soil analysis. In particular, reduce the use of chemical fertilizers.

Promote appropriate and reduced use of pesticides, i.e., apply the

right kind of pesticides in the right amount. 

Utilize livestock waste as compost, and manage facilities to prevent

the release of unpleasant odors.

Reduce water use, control discharge of turbid water during plowing,

irrigation and rice transplanting, stop the forced draining of mud

water accompanied with plowing in spring, and prevent leakage

from paddy embankments. 

[Forestry]

Maintain and nurture all forests properly to improve their capacity to mitigate water shortages, purify water, and

prevent soil erosion.

Promote proper use of pesticides so as not to have an adverse impact on the forest fauna and flora. 

[Fisheries]

Keep fishing grounds and other aquatic areas clean, e.g., by removing water weeds.

(Mining)

Undertake adequate measures when mining and restoring old sites to prevent surface and underground water

pollution and to prevent reduced groundwater recharge capacity.

(Manufacturing)

Use reduced amounts of regulated chemical substances, prevent discharge of contaminants, and prevent water, air

and other pollution in the manufacturing processes.

Reduce wastes, respect laws and ordinances on the management and disposal of waste, and process waste

properly.

Promote chemical safety and related programs for the use, storage, and processing of chemicals and other

hazardous substances.

Show restraint in the production of disposable products, and develop and manufacture products that are easy to

reuse and recycle.

Set up independent collection and recycling channels for discarded products and other materials. 

Prevent excessive withdrawal of and promote reduced use of groundwater.

(Construction)

Use recycled or reusable building materials. Whenever possible, use locally produced wood materials rather than

imported tropical timber.

Avoid the use of materials containing toxic chemicals.

Promote effective utilization of the construction process by-products, such as leftover materials and excavated earth. 

(Retailing, Restaurants)

Provide information on environmentally friendly products, such as those with the Ecomark and reusable items, and

set up specialty corners in stores.

Reduce or reuse the packaging materials, and cut down on excessive wrapping of purchases.

Provide collection centers for reusable resources, and encourage proper processing of discarded goods, such as

resource-recycling options.

Promote the use of powdered soap in car washing.
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(3)  Symbiotic Life with Lake Biwa

1. The citizens would:

In all actions, give proper consideration to the symbiosis between nature and mankind.

Participate in the “ doubling the greeneries plan”, and promote a “one person plants three trees” campaign.

Promote the greening of households.

Organize reed-harvesting programs; protect and utilize reed beds.

Prevent introduction of non-native species of fish and protect the fish and shellfish native to Lake Biwa.

Use no electric appliance and household toiletries that contain chlorofluorocarbon (CFC). 

Select a low-pollution vehicle upon purchasing a new car.

In fishing, introduced species such as black bass and bluegill should be provided for human consumption and not be

released back into the lake.

Not drive cars on the sand beaches and other lakeshore areas of Lake Biwa.

Join forest preservation activities including undergrowth clearing projects.

Use forest sites for environmental learning.

Promote student groups to engage in environmental study projects in such areas as river surveys, cleanup

programs, and solid waste reduction.

2. The industries would:

Make sure their operations are compatible with the land use of the surrounding areas.

Avoid operating in environmentally and ecologically sensitive areas as well as in areas that may affect environmental

conservation.

Preserve the natural environment in important waterfront areas, wooded areas and other green spaces.

Keep ecosystems healthy by protecting habitats and breeding grounds.

Not disturb the topsoil upon undertaking activities that may alter the existing land configurations.

Devise methods to mitigate environmental changes; give proper consideration to the creation of biohabitats for

plants and vegetation.

Establish accessible back-to-nature places, for example, by leaving as much natural and undisturbed plant life as

possible.

Protect both the cultural inheritance of the region and its fine scenery.

Protect the ecosystems bordering farmlands.

Protect the natural environment and the scenery when engaging in infrastructure development projects including the

construction of forest vehicle paths. 

Protect the reed beds and fishing grounds.

Offer environment-oriented travel programs.
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Overview of the Comprehensive Measures to Conserve Lake Biwa (First Stage)

1. Preserving Water Quality

(1) Prevention at Source 

Domestic systems

Development of wastewater treatment systems is

essential for reducing pollution load into the lake and for

providing amenity for healthy life.

Treatment system strategies

The nutrients and other trace substances in wastewater that can cause algal blooms and other difficult water

quality problems in lakes will have to be removed by advanced treatment systems.   Other treatment systems such as

those for night soil and wastewater sludge will also have to be provided.   In addition, incinerator facilities around the

lake will have to be further upgraded to reduce emissions of dioxin and other toxic and hazardous chemicals.  While

preventing new sources of pollution from being introduced in the environment, these facilities have to be properly

developed and efficiently operated to fulfill the integrated watershed management requirements.

(Related projects: The prefecture and municipalities will adopt a system for converting sewage sludge to useful

byproducts so as to reduce environmental pollution load.)

Projects Implementing
Authority Project Amounts Project Details

Sewage system Prefecture,
municipalities 85% coverage Construction of additional regional

and municipal sewage facilities

Rural community sewerage Municipalities 39 communities Construction of additional rural
sewerage facilities

On-site treatment system Municipalities 11,600 units Installation of onsite household
wastewater treatment units

Projects Implementing
Authority Project Amounts Project Details

Advanced tertiary treatment
system

Prefecture,
municipalities 5 plants

Upgrading of the current systems for
removal of nutrients and dissolved
organics beyond the tertiary levels

Rural community sewerage Municipalities 38 communities
Provision of advanced tertiary
treatment facilities featuring soil
trenching and reuse of effluents

Sludge reprocessing Municipalities,
utilities 6 facilities Establishment of sewage sludge

processing and recycling centers

Solid waste management
facility construction project

Municipalities,
utilities 29 facilities Construction of additional solid

waste management facilities
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Livestock system strategies

Better livestock waste management programs and facilities need to be introduced.

Agricultural system strategies

For further reducing agricultural pollution load, various technical and institutional measures will be

introduced, for example, for reducing application of chemical fertilizers.   New technologies and programs for

recycling and reuse of farm community sewage sludge and effluents will also have to be introduced and promoted.

(Related projects: As much as possible, farm community sewage sludge and effluents must be used to produce

organic composts.   Rural communities need to be transformed into ones with strong inclination toward resource

recycling and reuse of organic wastes and byproducts.) 

Projects Implementing
Authority Project Amounts Project Details

Manure treatment facilities for
livestock production Farmer groups  9 sets Installation of livestock waste

treatment facilities

Area-wide recycling  of
livestock wastes Farmer groups 3 sets

Installation of area-wide recycling
and composting facilities of livestock
wastes

Projects Implementing
Authority Project Amounts Project Details

Comprehensive measures for
self-sustaining farming

Prefecture and
municipalities

Cut chemical
fertilizer usage by
10%

Promotion of farming with low-level
use of chemical fertilizers (e.g.,
through soil improvement and the
use of slow-release fertilizers)

Agricultural infrastructure
improvement and rural
development (component
projects)

Water quality conservation Installation of water quality
conservation facilities

Reorganization works of
agricultural water systems

Enhancement of regional water use
capacity

Enhancement of regional
water use capacity

Enhancement of regional water use
capacity

Irrigation and drainage Installation of irrigation return flow
pumping and distribution facilities

Rehabilitation works of
main irrigation and
drainage facilities

Rehabilitation of major irrigation
and drainage facilities

Farm land consolidation

Land consolidation and
improvement, together with
installation of water conveyance
facilities

Comprehensive
improvement in valley-
land areas

Infrastructure development for
sustainable agriculture

Natural environment
project for rural areas

Improvement of the environmental
amenities including rehabilitation of
irrigation ponds for recreational
uses

Paddy water recycling
("Mizusumashi" plan)

Recycling and reuse of paddy
waters

Central
government,
prefecture,

municipalities,
irrigation districts,

others

Approximate land
area potentially
applicable to the

project
implementation =

12,700 ha
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Land system strategies

For reducing the nutrient runoff, facilities have to be installed to treat first flush storm water. 

(Related projects:  Introduction of more fuel-efficient and solar-powered automobiles should be promoted.)

(2) Measures to Reduce Storm-water Runoff Pollution Load

Technology needs to be developed for removing pollution loads contained in river and stream waters.  Water

recharge must be enhanced through installation of rainwater storage and infiltration facilities.

(Related projects:  Public area need to be used to increase the water infiltration capacity and to reduce the pollution

load from storm water runoffs.) 

(3) In-Lake Measures 

Excess waterweeds and floating debris need to be removed more extensively.   When and where necessary,

dredging of the bottom sediment needs to be carried out.  

(Related projects:

Floating debris and waterweeds need to be removed using mobile collection equipment.

Dredging of bottom sediment needs to be carried out for maintaining suitable bottom condition for fish beds.)

Projects Implementing
Authority Project Amounts Project Details

Urban area drainage
purification measures

Prefecture,
municipalities 1,800 ha

Reduction of pollution load from
urban first flash runoff (in principle,
all those cities having densely
inhabited districts

Projects Implementing
Authority Project Amounts Project Details

River environment
improvement

Central
government,
prefecture

15 rivers Purification of river and estuary
waters

Reservoir water quality
conservation Prefecture 4 reservoirs

Reservoir water quality conservation;
reduction of pollution load by the
enhanced natural purification
capacity of artificially planted
vegetation, etc

Projects Implementing
Authority Project Amounts Project Details

Water weed removal Prefecture,
municipalities 30,000 t Waterweed removal throughout the

lake area

Fishing ground conservation
and lake beautification Prefecture others 12,000 m 3 Fishing ground cleansing and

restoration

Sediment quality
improvement Prefecture 152 ha Thin-layer dredging of bottom

sediments

Port and harbor environment
improvement Prefecture 8 ha Dredging of bottom sediments in

ports and harbors
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(4) Citizen Participation and Related Activities

Promotion of environmental awareness among citizens will continue to be a very important complementary

measure to the implementation of effluent regulations and other regulatory measures. 

(Related projects:  

-Promotion of household connections in areas where the sewerage network has already been extended.

-Promotion of a lifestyle with due consideration for minimizing the discharge of pollutants from household

sources.)

(5) Research

Rigorous research activities must be pursued particularly with regard to more environmentally sound

agricultural practices, to the development of more sensible plans and programs for land use, and to more efficient

storm-water runoff control processes.

Projects Implementing
Authority Project Amounts Project Details

"Mizusumashi" program, or
enhancement of rural aquatic
environments

Prefecture,
municipalities,
irrigation districts
others

As required

Citizen initiatives in rural
communities for promoting
improvements in local aquatic
environments

Irrigation return flow
management program

Prefecture,
municipalities As required Promotion  of proper management

of irrigation return flows

Sustainable agriculture Prefecture As required Promotion of environmentally
friendly farming

Projects Implementing
Authority Project Amounts Project Details

Combined use of dairy wastes
and crop residues for rural
material recycling

Prefecture As required

Development of high-quality
composts for crop cultivation and
technology development for use of
untapped local organic resources

Technology development and
demonstration in agricultural
runoff control

Prefecture As required
Research on agricultural runoff
pollution-load reduction
technologies

Performance assessment of
environmental facilities in
rural areas

Prefecture,
municipalities As required

Verifications, e.g., through water
quality monitoring of selected rivers
and irrigation channels

Studies of urban runoff
control Prefecture As required Runoff studies and plant

experiments

Continuous monitoring of
dioxin levels Prefecture As required

Measurement of dioxin levels in air,
water (sediments included), soil
and groundwater

Evaluation of natural
purification capacities Prefecture As required Pilot projects in selected rivers and

irrigation outflow channels

Determination of flow and
pollution load into Lake Biwa Prefecture As required Field surveys

Determination of purification
capacity of the midstream
reaches of rivers

Prefecture As required
Assessment of the water purification
capacity of rivers that are markedly
polluted by non-point sources

Formulation of a conservation
management program for the
attached lakes

Prefecture As required Development of a management plan
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(Related projects:

- More comprehensive pest management technologies for crop damage mitigation need to be developed.

- Technology development research on reuse and recycling construction wastes need be promoted.)  

2. Increasing Water Recharge Capacity in the (ground water) Aquifer 

(1) Conservation of the Infiltration and Storage Capacity

Area Coverage for Increased Infiltration 

More appropriate management practices of forestland need to be introduced and implemented, taking into account

various forest protection plans.   Terraced rice fields must be provided with proper agricultural infrastructure and be

integrated as important part of the farmland conservation program.   In general, more appropriate land use plans and

programs need to be instituted for enhanced protection of forestlands, farmlands and urban areas.

Projects Implementing
Authority Project Amounts Project Details

Forest reserves Prefecture 18,200 ha Designation of new forest reserve
zones

Erosion control (sabo works) Prefecture 750,000 m 3  of
earth and sand

Erosion control dams and slope
rehabilitation works

Afforestation
Prefecture,
municipalities,
forest unions,

98,5000 ha Multi-tiered forest maintenance by
thinning and pruning

Steep slope failure prevention
works Prefecture 74 locations Slope reinforcement with locally

available trees

Protection of community hills
and forests ("satoyama")

Groups of forest
workers 8 locations Rural "satoyama" preservation with

community participation

"Forest conservation in rural
hometowns" Municipalities 3 locations Promotion with awareness raising

program

Agricultural infrastructure
improvement and rural
development (component
projects)

* Reorganization works of
agricultural water systems

Enhancement of regional water use
capacity

* Irrigation and drainage Installation of irrigation return flow
pumping and distribution facilities

* Rehabilitation works of
main irrigation and
drainage facilities

Rehabilitation of major irrigation
and drainage facilities

* Farm land
consolidation

Land consolidation and
improvement, together with
installation of water conveyance
facilities

Comprehensive rural
improvement

Installation of new and
rehabilitation of old facilities

Central
government,
prefecture,

municipalities,
irrigation districts

others

Approximate land
area potentially
applicable to the

project
implementation =

26,900 ha

Advanced instrumentation for
Lake Biwa monitoring  and
intensive studies of the North
Basin

Prefecture As required
Uncovering the mechanism that
causes "aoko" water blooms in the
North Basin and their possible risks

Promoting environmental risk
management measures Prefecture As required

Study of dioxins and endocrine
disruptor chemicals in fish and
bottom sediments
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* This asterisk indicates duplication or overlap among different project lists.  Ditto below.

Stabilization of the soil layer

Afforestation and soil erosion control need to be pursued more extensively.   Soil layer stabilization projects

also need to be introduced.  New programs with good management support system need to be introduced for achieving

more appropriate forest conditions.

(Related projects: Control of pine tree pests including pine bark beetle will have to be further promoted.)

Projects Implementing
Authority Project Amounts Project Details

Forest conservancy Prefecture,
municipalities 4000 ha Flood control and erosion control

dams

*Sabo works Prefecture 750,000 m 3  of
earth and sand Erosion control dams, slope works

*Afforestation

Prefecture,
municipalities,
forest unions,
forest owners other

98,500 ha Multi-tiered forest maintenance by
thinning and pruning

Water source protection
agreement Prefecture 210 ha Restoration of abandoned forests

Manpower development

Prefecture,
prefectural
federation of
forestry
conservancies
other

925 forestry
workers by 2006

Training and securing of forestry
manpower

Forestry manpower
development funds

Forestry unions
others

925 forestry
workers by 2006

Improvement of working conditions
of forestry workers

Consolidation of forest unions Forestry unions 6 forestry unions Regional consolidation of forestry
unions

Forest roads
Prefecture,
municipalities,
forest unions

133 km Construction of additional road
sections

River basin management
through forestry

River Basin
Forestry
Revitalization
Center

2 sub-basins Collection and distribution of
forestry and logging information

improvement rehabilitation of old facilities
* Comprehensive
improvement in valley-
land areas

Infrastructure development for
sustainable agriculture

"Furusato" water and soil
access project

Improvement of rural environmental
amenities

Old reservior
rehabilitation

Rehabilitation of aged irrigation
ponds

Management of main
irrigation and drainage
facilities

Operation and maintenance of
irrigation facilities

Agricultural land disaster
prevention

Rehabilitation of major irrigation
and drainage facilities

Terraced rice filed protection Municipalities As required
Promotion of protection and
maintenance of terraced field
districts

Direct payment system in
valley-land regions Municipalities Targeted farmland

area: 1,177ha

Sustained implementation of rural
production activities in valley-land
areas

others 26,900 ha
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(2) Measures to Improve the Artificial Water Detention Capacity

Appropriate use and management of irrigation facilities including rehabilitation of irrigation ponds need to be

carried out more extensively.   Urban water retention capacity will have to be increased by introducing rainwater

storage and infiltration facilities.

(3) Measures to Promote the Use of Recycled Water

Recycling and reuse of irrigation return flow need to be promoted by introducing appropriately designed facilities. 

Projects Implementing
Authority Project Amounts Project Details

* Agricultural infrastructure
improvement and rural
development (component
projects)

* Reorganization of
agricultural water systems

Enhancement of local irrigation
capacity

* Irrigation and drainage Installation of irrigation return flow
pumping and distribution facilities

Paddy land
improvements

Land consolidation and
improvement, together with
installation of water conveyance
facilities

* Old reservior
rehabilitation

Rehabilitation of aged irrigation
ponds

* Comprehensive
improvement in valley-
land areas

Infrastructure development for
sustainable agriculture

* Management of main
irrigation and drainage
facilities

Operation and maintenance of
irrigation facilities

Agricultural land disaster
prevention

Rehabilitation of irrigation and
drainage facilities

Direct payment system in
valley-land regions Municipalities Targeted farmland

acreage: 1,177 ha

Continued support for the rural
production activities in mid-valley
regions

Permeable-surface pavement
projects, planting strip projects

Prefecture,
municipalities 13.9 ha

Paving and resurfacing of roads
with permeable pavement.
Expansion of tree-planting zones

27,200 ha

Central
government,
prefecture,

municipalities,
others

Projects Implementing
Authority Project Amounts Project Details

Agricultural infrastructure
improvement and rural
development (component
projects)

* Reorganization of
agricultural water systems

Enhancement of regional water use
capacity

* Irrigation and drainage Installation of irrigation return flow
pumping and distribution facilities

* Paddy water recycling
("Mizusumashi" project)

Recycling and reuse of paddy
waters

* Rural community sewerage
Provision of advanced tertiary
treatment facilities featuring soil
trenching and reuse of effluents

38 communitiesMunicipalities
other

Central
government,
prefecture,
municipalities,
others

26,900 ha
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(4) Citizen Participation and Related Activities

The back-to-nature sites with necessary support facilities need to be established for promoting information-sharing

and active participation of citizens in an effort for them to learn the importance of maintaining the healthy water cycle.

(Related project: Construction of temporary storage facilities and establishment of information exchange system

need to be pursued for promotion of reuse of soils displaced by construction works and other public projects.) 

(5) Research

Research activities on protection of the natural water cycle and on improvement of water detention capacity

will have to be pursued.

(Related projects:

- Technologies and institutional measures must be developed for reforestation of the rock-quarrying sites.

- Irrigation pond data base needs to be improved.

- Irrigation water use practices and conditions need to be extensively surveyed. )

Projects Implementing
Authority Project Amounts Project Details

"Forest school" Prefecture 1 location Establishment of a facility for forest
education

Particpatory forestry Prefecture As required Promotion of public participation in
forest management

Wells and springs restoration Municipalities 1 location Support for local initiatives to protect
own water sources

Projects Implementing
Authority Project Amounts Project Details

Forestry impacts on aquatic
environments Prefecture As required

Effects of forestry operations on
aquatic environments ; Forest
management methods that
emphasize protection of aquatic
environments

Forest functions in the
management of Lake Biwa
water

Prefecture As required

Quantification of forest water
holding capacity ; Role of forests in
reducing the rapid rise of Lake Biwa
water level

Groundwater Prefecture As required
Groundwater usage, Groundwater
reserves, Subsurface flow dynamics,
Watershed groundwater hydrology
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3. Preserving the Natural Environment and Scenic Landscapes

(1) Securing the Bases for a Network of Biotopes

By identifying and securing the base locations of biotope networks, the condition of existing biotopes will be

improved and the number of biotope projects will be increased, while making sure of a proper balance in spatial

distribution.

Measures at the lake edge (including the nearshore limnetic zone)

(Related projects:

- The coverage of the prefectural ordinance on the protection

and conservation of archetypal rural Shiga “hometowns” needs

to be expanded to include the attached lakes and riparian forests.

The municipal ordinances for the protection of sceneries need to

be more widely applied for creating scenic assets. 

- Greate awareness needs to be cultivated to protect living

creatures and their habitats as well as to enhance efforts to

eliminate the introduced species as much as possible so as to

ensure greater survival of native species. )

Projects Implementing
Authority Project Amounts Project Details

Reed bed conservation Prefecture
Designated
protection area:
240 ha

Protection and rehabilitation of reed
bed zones

Nature parks Prefecture,
municipalities 18 locations

Acquisition of nature park sites
Proper management for public
access and use

Lakeshore conservation for
reeds and riparian forests

Prefecture,
municipalities 38 locations Conservation of reed beds and

riparian forest areas

Sand beaches conservation Prefecture 36 locations Lakeshore erosion prevention

Conservation lakeshore
erosion prevention Prefecture 14 locations Restoration of natural shoreline

River restoration Prefecture 5 locations

Improvement in flood-control
capacity  ;  Enhancement of scenic
values and ecosystem functions ;
Easy access to the water

Biwako World Citizens' Forest
project Prefecture 42 ha

An abandoned old river-bed stretch
to be converted to an artificially
created forestland through public
involvement

Lakeshore green belt
restoration Prefecture 51 ha

Further development of green belt
network around the lake
Restoration of the ecotone functions

Coastal fishing grounds
improvement Prefecture 23 ha

Protection and restoration of
spawning and growth grounds for
indigenous species

Aquatic resource conservation
and development Prefecture others Release 180

million fingerings
Release of fingerings, particularly of
native species

*  Fishing ground
conservation and lake
beautification

Prefecture  others 12,000m 3
Fishing ground cleansing and
restoration

Advisor system for ecosystem
protection Prefectue 360 locations

Provision of guidance and advisory
services to protect ecologically
sensitive areas
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Measures for flatlands and hills

(Related projects:

_ “Creation of Wooded Space for Recreation” projects designed to promote planting of greeneries and flowering

trees for creating lush spaces in rural villages.

_ The area coverage of the prefectural ordinance on the protection and conservation of archetypal rural Shiga

“hometowns” need to be expanded to include the attached lakes and riparian forests.  The municipal ordinances for the

protection of sceneries need to be more widely applied for creating scenic assets.  

Measures for mountains and forests

(Related projects:

_ The area coverage of the prefectural ordinance on the protection and conservation of archetypal rural Shiga

“hometowns” need to be expanded to include the attached lakes and riparian forests.  The municipal ordinances for the

protection of sceneries need to be more widely applied for the creating scenic assets.)

Projects Implementing
Authority Project Amounts Project Details

Agricultural infrastructure
improvement and rural
development (component
projects)

* Old reservior
rehabilitation

Rehabilitation of aged irrigation
ponds

* Natural environmental
project for rural areas

Enhancement of natural
environmental project in rural areas

* Countryside
improvement

Restoration and preservation of
cultural, scenic and ecological
assests of the rural area

* "Mizusumashi" program, or
enhancement of rural aquatic
environments

Prefecture,
municipalities,
irrigation districts,
others

As required

Citizen initiatives in rural
communities for promoting
improvements in local aquatic
environments

* Rural "home town"
conservation funds

Prefecture,
municipalities,
irrigation districts

As required Promotion of collaboration activities
in the rural community

* Direct payment system in
valley-land regions Municipalities Targeted farmland

acreage: 1,177 ha

Continued support for the rural
production activities in mid-valley
regions

Natural assets in agriculture Municipalities 35 locations Conservation of natural asset values
in agricultural environments

* Advisor system for
ecosystem protection Prefecture 360 locations

Provision of guidance and advisory
services to protect ecologically
sensitive areas

Central
government,
prefecture,

municipalities,
irrigation districts,

others

Approximate land
area potentially
applicable to the

project
implementation =

20 ha

Projects Implementing
Authority Project Amounts Project Details

*Afforestation

Prefecture,
municipalities,
forest unions, forest
owners other

98,500 ha Multi-tiered forest maintenance by
thinning and pruning

* Protection of community
hills and forests ("satoyama")

Groups of forest
workers 8 locations Rural "satoyama" preservation with

community participation

* "Forest conservation in rural
hometowns" Municipalities 3 locations Promotion with awareness raising

program

* Advisor system for
ecosystem protection Prefectue 360 locations

Provision of guidance and advisory
services to protect ecologically
sensitive areas
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Measures for rivers and riparian forests

(Related projects:

_ The area coverage of the prefectural ordinance on the protection and conservation of archetypal rural Shiga

“hometowns” need to be expanded to include the attached lakes and riparian forests.  The municipal ordinances for the

protection of sceneries need to be more widely applied for the creating scenic assets.)

(2) Citizen Participation and Related Activities

The Lake Biwa catchment area will be designated as a life-culture complex of historic origin.  Being keen in

their interest in the relationship between familiar landscapes and their lives, residents will be encouraged to participate

in the planning of various efforts to save the lake.   This will highlight for them the significance of acting on their own

to preserve the natural environment and scenery.   In addition, clear-cut rules will be established for the use of natural

environment and scenery, and also to set standards for involvement in efforts to protect Lake Biwa, such as the

awareness of the rules for use of the lake surface for recreational purposes.

Projects Implementing
Authority Project Amounts Project Details

Riparian forest Central
government 1400m Conservation and proper

management of riparian forests

* "Forest conservation in rural
hometowns" Municipalities 3 locations Promotion with awareness raising

program

River improvement  (Nature-
oriented River Works) Prefecture 82.4 km

Improvement of river environments
with due provisions for ecosystem
functions

* Nature parks Prefecture,
municipalities 18 locations

Acquisition of nature park sites
Proper management for public
access and use

* Erosion control (sabo
works) Prefecture 750,000 m 3  of

earth and sand Erosion control dams, slope works

* Advisor system for
ecosystem protection Prefectue 360 locations

Provision of guidance and advisory
services to protect ecologically
sensitive areas

Projects Implementing
Authority Project Amounts Project Details

* Nature parks Prefecture,
municipalities 18 locations

Acquisition of nature park sites
Proper management for public
access and use

Ramsar network Prefecture,
municipalities 22 groups

Establishment of councils by
relevant municipalities and
organizations

Participatory data collection
at Lake Biwa musium Prefecture As required

Promotion of citizen involvement in
collection, compilation, and
dissemination of flora and fauna
data

Lake Biwa Museum field
reporter system Prefecture As required

Promotion of interest among
residents in nature and the
environment

Lake Biwa life-culture-
environment encyclopedia Prefecture As required

Development of comprehensive,
integrated information base for
citizen involvement

Lake Biwa Museum
exhibitions Prefecture As required

Use of participatory research results
as a means for promoting citizen
involvement
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(Related subjects:

- The “Ohmi (Lake Biwa) ” eco-tourism projects will be promoted for the creation of sound lake environments.) 

(3) Research

The objectives, measures and methods of implementation for protecting the natural environment and scenery

will follow a trial-and-error approach and will certainly require an expansion of our knowledge base.   We will carry

out research aimed at continually revising the processes used for the future conservation of the lake.

Projects Implementing
Authority Project Amounts Project Details

Comprehensive biological
survey

Prefecture,
municipalities
others

As required Compilation of baseline data on
flora, fauna, and wildlife

Oxygen depletion in the
Northern Basin Prefecture As required

Assessment and projection of the
ecosystem status in the lake bottom
in the Northern Basin

Historic and comparative
study on human-nature
interactions

Prefecture As required

Elucidation of historic evolution of
human-nature interactions in lake
environments through comparative
studies

Long-term human activity
impacts Prefecture As required

Study on long-term use and
conservation of Lake Biwa coastal
ecosystem and their impact on lake
environments

Human-induced natural
environments Prefecture As required

Study on long-term human
interventions through paddy
agriculture in the sustaining of Lake
Biwa coastal ecosystem
environments

Museum materials and
activities Prefecture As required

Exploratory studies on participatory
research by Lake Biwa residents
and on the use in the museum of
their research outputs

Lake Biwa flora Prefecture As required
Updating of vegetation map in the
Lake Biwa catchment and detailed
analysis of regional characteristics

Wetlands Prefecture As required
Study on the distribution of wetland
distribution and their role in  the
Lake Biwa ecosystem

Indigenous fish species Prefecture As required

Development of mass-breeding
techniques of  native fish species
Ecosystem environmental
restoration

Lake Biwa biota Prefecture As required
Study on the ecosystem
environments in and around Lake
Biwa

Revitalization of the shoreline
environment Prefecture As required Development of a master plan to

protect the ecotones of Lake Biwa
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The list of sources (Figures)

“M.Nishino and N.C.Watanabe 2000 : Evolution and Endemism in Lake Biwa, with Special Reference to its Gastropod Mollusc

Fauna”, Advanced in Ecological Research vol.31, 151-180

“Current Status and Measures for Land Use in Shiga Prefecture”, Land Speculation Division, Shiga Prefectural Government

“White Paper on Land”, National Land Agency
Note) Green tracts: agricultural land, forests, wild meadows, water surfaces, rivers, waterways

Residential land: roads, residential areas, other.

“Water Resources in Japan”, National Land Agency, August 1998

“Report on Study and Plan for Comprehensive Conservation of Lake Biwa”(March 1999)

“The 1953 Comprehensive Development Research Report on Measures to Prevent the Decline of Lake Biwa's Water Levels
(Aquatic Organisms)”, Shiga Fisheries Research Institute, March 1954

“Survey of the Existing Reed Beds”, Environment Office, Shiga Prefectural Government, March1992

“Lake Biwa Research — from Catchment to Lake Water”, Lake Biwa Research Institute, 1988

“Reclamation History of Lake Biwa”, Lake Biwa Reclamation History Compilation Committee, 1970
Note) Attached lake: a lake in the vicinity of a larger lake (main lake) that is directly connected to the main lake by waterways. It has been isolated

from the main lake as a result of silt accumulation. 

Existing:  an attached lake formed by natural phenomena.

New:  an attached lake formed by human action.

“Basic Survey of Land Use Related to the Conservation of Lake Biwa”, Water Administration Division, Shiga Prefectural

Government, February 1998

“Japanese Lakes II [Basic Survey on Conservation of the Natural Environment] (National Green Census)”, Nature Conservation

Bureau, Environment Agency, January 1995
Note) Natural lakefront: a lakefront maintaining its natural state whose shoreline and land area adjoining the shoreline have not been altered by

man. In addition, no artificial construction is to be found within 20 m of the shoreline.

Note) Natural lakefront (cliff): a natural lakefront that is 4 m or higher above the lake.

Note) Seminatural lakefront: a lakefront that has natural shorelines but has been altered by human action, including construction works, within 20

m of the shore.

Note) Artificial lakefront: a lakefront with an artificial shoreline constructed of materials such as concrete and sheet-pile riprap.

The center of northern Lake Biwa: Shiga Fisheries Research Institute 

Average transparency in southern and northern Lake Biwa: “Lake Biwa Water Quality Survey Report”, Shiga Prefectural

Institute of Public Health and Environmental Science and Lake Biwa Office, Kinki Regional Construction Bureau, Ministry of

Construction

Mustiness: Yodo River Water Pollution Prevention Liaison Council, 7.1999

Freshwater red tides and water blooms: “Shiga Prefecture Environmental White Paper”, Envitonmental Policy Division, 7.1999

“Shiga Prefecture Environmental White Paper”, Environmental Policy Division, July 1999

“White Paper on Land”, National Land Agency, June 1999

“Current Status and Measures for Land Use in Shiga Prefecture”, Land Speculation Division, Shiga Prefectural Government,

September 1999

“White Paper on Land”, National Land Agency,  June 1999

“Current Status and Measures for Land Use in Shiga Prefecture”, Land Speculation Division, Shiga Prefectural Government,

September 1999
Note) Area converted from farmland by use: “Analysis and Investigation of Land Management Information Collection”, Farmland Policy Planning

Division, Shiga Prefectural Government

“National Census”
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Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Fig 9.

Fig10.

Fig11.

Fig12.

Fig13.
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"Water Resources in Japan", National Land Agency, August 1999
Note) An arithmetic mean of the precipitation observed from April to September at rain stations in Samegai, Maibara, Shiga Prefecture and Hariga

Bessho, Tsuge village, Nara Prefecture. The 1st to 4th places show the ranking of precipitation of the respective periods in ascending order.

“Mizusumashi (whirligig) Concept; Water Quality Preservation Measures in Farm Communities Vol. 1 (March, 1997) — Forum

on 'Paddy Fields and Lake Biwa'”, Rural Areas Development Division, Shiga Prefectural Government

“Shiga Prefectural Long-Term Vision — New Lake Country Story 2010”, Planning Division, April 1997

“Report on Study and Plan for Comprehensive Conservation of Lake Biwa” (March 1999)

Photographs: Masayoshi Maehata, Research Curator, Shiga Prefectural Lake Biwa Museum

“Shiga Prefectural Long-Term Vision — New Lake Country Story 2010”, Planning Division, April 1997

“Shiga Prefectural Long-Term Vision — New Lake Country Story 2010”, Planning Division, April 1997

“Sewer Systems in Shiga Prefecture”, Sewerage Planning Division, September 1999

Rural Areas Development Division, Shiga Prefectural Government

Environmental Management Division, Shiga Prefectural Government

“Shiga Prefecture Environmental White Paper”

“Analysis and Assessment of the Present Condition of Southern Lake Biwa's Environment”, Environmental Policy Division,
Shiga Prefecture Government, March 1992

“Shiga Prefecture Environmental White Paper”, Evironmental Policy Division, July 1999

“Lake-Bottom Sediment Improvement Strategy Exploratory Committee Material”, River Port Division, Shiga Prefectural

Government, May 1997

“Lake-Bottom Sediment Improvement Strategy Exploratory Committee Material”, River Port Division, Shiga Prefectural

Government, May 1997

“Report on Study of Plan for Comprehensive Conservation of Lake Biwa” (March 1999)
Note) Domestic systems (including treatment systems): septic tanks for consolidated treatment, septic tanks for independent treatment, sewage

treatment (other domestic effluent), runoff from farmland, tourists, sewage treatment plants, wastewater treatment facilities for farm communities

Industrial systems: factories, slaughterhouses, dry cleaning

Agricultural systems (including livestock systems): rice fields, dry fields, cattle, pigs, poultry

Land systems: residential land, roads, golf courses.

Natural systems: mountains and forests, underground water (excluding precipitation falling on the lake surface).

“Report on Study of Plan for Comprehensive Conservation of Lake Biwa” (March 1999), Water Administration Division, Shiga

Prefectural Government

“Shiga Prefecture Environmental White Paper” et al., Evironmental Policy Division, July 1999

Note) There was little change in annual precipitation except for heavy rain in 1993 and light rain in 1994.

-

“The 1998 Shiga Prefectural Forestry Statistics Handbook”, Forestry Administration Division, November 1999

“The 1998 Shiga Prefectural Forestry Statistics Handbook”, Forestry Administration Division, November 1999

“Forestry Statistics Handbook” edited by the Forestry Agency (July 1999)
Note) Price of lumber: raw material price by the Statistics and Information Department, Ministry of Agriculture, Forestry and Fisheries

Cost of  production: Logging industry’s wages from the “Report on Forestry Workers’ Wages by Occupation Survey” by the Ministry of Labor
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