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Abstract

In the coastal lowlands in Japan we can find over 30 lakes whose basins are each more
than 4km?. Among these coastal lakes, those which are situated near some big cities are fac-
‘ed with serious environmental changes. Around these coastal lakes, rapid urbanization has oc-
curred and the inhabitants in each drainage basin have increased during the last few
decades. Consequently, some ecological changes and water pollution have been brought about
in and around such lakes.

This paper is to discuss the influences of human activities on the environmental changes
at lakeshore. The author researched into the types of land use and land transformation in the
lacustrine lowlands and littoral zones on the hasis of geomorphological land classification.

As a result, recently several types of urban land use accompanied with land transforma-
tion in littoral zones have become apparent at some coastal lakes in Japan. Aquatic plants,
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especially the emerged plant community which plays very important parts in the ecosystem in
the coastal lakes and improves the water quality, has gradually diminished or vanished. The
landscape at lakefront also has been spoiled lately.

We should pay more attention to the environmental changes in and around the coastal
lakes and consider how to preserve natural ecosystems and desirable landscapes from the ur-
banization of the area.

1. INTRODUCTION

In the coastal lowland in Japan, we can find over 30 lakes whose basins are each more
than 4km?, specially along the Sea of Okhotsk and the Sea of Japan, northeast of the Kanto
Plain (Fig. 1). Among these coastal lakes, the lakes which are situated near some big
cities, such as L. Mangokuura (northeast of Sendai City), L. Kasumigeura and L. Inbanuma
(northeast of Tokyo Metropolitan area), L. Hamana (west of Hamamatsu City), L.
Kahokugata (north of Kanazawa City), L. Shinji (west of Matsue City), are faced with
serious environmental changes. Around these coastal lakes, rapid urbanization has occurred
and the inhabitants in each drajnage basin have increased during the last few decades. Con-
sequently, some ecological changes and water pollution have been brought about in and
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Fig. 1 Distribution of the coastal lakes in Japan (more than 4km?).
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This paper is to discuss the influences of human activities on environmental changes
at lakeshore. The author researched into the types of land use and land transformation at
lacustrine lowlands and littoral zones on the basis of geomorphological land classification.
And a emerged plant community in the littoral zone was observed as a suitable indicator of
the natural environment of the lakes. The emerged plant community plays very important
parts in the ecosystem in a lake.

2. GEOMORPHOLOGICAL FEATURES OF THE
COASTAL LAKES

Along the shorelines of a coastal lake in Japan, we can generally find lacustrine
lowlands, which stretch at an altitude of 0-5m and at a width of 200-700m, and aslo a lit-
toral shelf which is only a few meters deep (Hirai, 1989).

The lacustrine lowlands are composed of two Holocene terraces and have beaches or
littoral marshes. The higher terrace (littoral terrace T ) is 2-5m in height and its width is
100-200m, the lower one (lacustrine terrace Il ) is 1-2m in height and its width is 100-
500m. These two lacustrine terraces have been formed at two different high lake levels and
are connected with high sea levels in the Holocene. It is assumed that lacustrine terrace I
was formed about 6,000y.B.P., and lacustrine terrace I was formed about 4,000-
3,000y.B.P., or about 1,000 years ago (Hirai, 1989 ; Oya et al., 1989).

On the other hand, the littoral shelf can be divided into two different surfaces, based
on the differences in depth, sediment, and shape. Littoral shelf I develops widely and con-
tinuously at a depth of 0.5~-2m, and a width of 200-300m. It is certain that this surface is
now in the process of forming at the present water level. And littoral shelf T is supposed
to have been formed as a topset surface of a river delta, a tidal delta, a sand spit or a wave-
cut bench, at a low water level. This low water level is assumed to be correlated with low
sea level which has appeared three times after the maximum of Postglacial transgression ;
that is, about 4,500y.B.P., 3,000-2,000y.B.P., and in the 16-17th centuries. The present
beach and littoral shelf T tend to develop around the widespread lacustrine terrace 1I, where
the lacustrine terrace I often remains conspicuous (Hirai, 1987, 1989 ; Oya et al., 1989).

3. NATURAL LANDSCAPE AT LAKEFRONT

Lacustrine terrace I, whose relative height above the present water level is more than
2m, is never subjected to any floodings. Lacustrine terrace II, whose relative height is less
than 2m, will be partially inundate by an extraordinary flooding. So the long-established
villages are usually located on the higher terraces and the inhabitants use the lower terraces
as paddy fields. On the sand ridges along the lakeshore we can sometimes find waterside
forests, which are composed of willows (Salicaceae), alders (Alunus japonica), and other trees
and shrubs. Some kinds of birds, such as a heron (Ardea cinevea or Egretta garzetta or Nyc-
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ticorax nycticorax) or a kingfisher (Alcedo atthis), sometimes build their nests in these forests
(Fig. 2).
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Fig. 2 Schematic natural landscape and traditional land uses at the lakefront of a coastal lake.

In the littoral marsh and on the littoral shelf I, hygrophytes and emerged plant com-
munity are often found widely at an altitude of less than 0.5m and a depth of less than
0.5m. In the littoral zones are distributed a reed (Phragmites communis), a water oat
(Zizania latifolia), a cattail (Typha latifolia) and so on. On the littoral shelf T, at a depth of
more than 0.5m, floating-leaved plants, such as a water caltrop (Trapa japonica) or a water
fringe (Nymphoides peltata) or a water shield (Brasenia schreberi) are growing. And submerg-
ed plants composed of some kinds of waterweeds (for example, Hydrilla verticillata or
Potamogeton crispus) are also found (Sakurai, 1981).

These hygrophytes and aquatic plants play some important parts in the ecosystem at
the coastal lakes. The littoral zone abundant in these plants is a spawning and growing
places for fishes, crustacean and other wildlife. And such a littoral zone makes for improv-
ing the water quality (Sakurai, 1991). What is better, the herb and woody vegetation in the
littoral zone make the lakefront landscape more desirable for people (Sakurai, 1990a).

As mentioned above, the lacustrine lowlands and littoral zones of the coastal lakes
originally consisted of some differently characterized landforms and vegetations. And the in-
habitants have made a proper use of such areas in the natural ecosystem and have tried to
preserve the aquatic vegetation for a long time.

4. RECENT LAND USE AND LAND TRANSFORMATION

Since the end of World War II (1945) in Japan, a large area of coastal lakes has been
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reclaimed to produce the crops. Especially, the land of more than 10km?2 has been reclaim-
ed in L. Hachirogata (167km?2), L. Kahokugata (15km?2), L. Kasumigaura (10km?2), L. In-
banuma (14km?), and L. Nakaumi (11km?) (Fig. 3).
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Fig. 3 Reclaimed area and its ratio to each original lake basin.

In many cases the lands reclaimed by drainage are used for paddy fields. But these
days we sometimes find the reclaimed lands used for urban facilities or housing. And we
can scarcely find natural shorelines without littoral banks or other artificial structures at
these lakes.

For example, at L. Kasumigaura, we can find the horticulture in greenhouses or many
houses built after raising the ground level on lacustrine terrace Il (Fig. 4). And the
hygrophytes and emerged plant community in the littoral zone have been changed into edi-
ble lotus root fields (Fig. 5) or yacht harbors or fishery ports (Fig. 6) or parking lots. On
the littoral shelf and shallow lake bottom, many farming facilities and artificial trench holes
can be found (Fig. 4).
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Fig. 4 Recent land uses and land transformation at lakefront of L. Kasumigaura.

5. ENVIRONMENTAL CHANGES CAUSED BY HUMAN
ACTIVITIES IN LAKE KASUMIGAURA

At L. Kasumigaura, more than 90% of the whole lakeshore has been artificialized,
where the water’s edge is in contact with concrete revetments. Aquatic plants in this lake
has been noticeably decreasing for the last two decades (Sakurai, 1981, 1990b). The author
observed the distribution of emerged plant community in connection with the land use or
the land transformation at lakefront in the southern and eastern part of this lake.

As a result, the emerged plant community cannot be found in 33% of the investigated
area, and the community scarcely remains along 36% of the lakeshore. No vegetation can
be seen in front of the reclaimed lands (Fig. 7), and few emerged plants remain in the lit-
toral zone where sand and gravel are being dug in many places. And the emerged plant
community has diminished or almost vanished where a littoral bank or a yacht harbor or a
fishery port has been built lately (Fig. 8).

6. CONCLUSIONS

At some coastal lakes in Japan, such as L. Kasumigaura, several types of urban land
uses accompanied with land transformation in the littoral zone have become noticeable.
And the aquatic plants, especially the emerged plant community, which play very important
parts in the ecosystem at the coastal lakes and improves the water quality, have gradually
diminished or vanished. And the landscape at lakefront also has been spoiled lately.

And in the other coastal lakes, such as L. Ogawara and L. Nakaumi, some
undesirable environmental changes will happen when the continuous littoral bank and a clos-
ing levee at the inlet of a lake are built, or when the water level is artificially fluctuated in
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Fig. 7

Lakeshore in front of a reclaimed land with no vegetation.
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Fig. 6 A fishery port and farming facilities made in the littoral zone.
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Fig. 8 A littoral bank built lately and diminishing emerged plant
community.
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order to supply the increasing water demands of the neighboring cities. Moreover, by the
greenhouse effect which may result in the rising sea level, these coastal lakes will eventual-
ly be subjected to some large-scale environmental changes.

So we should pay more attention to the environmental changes in and around the
coastal lakes and how to preserve a natural ecosystem and desirable landscape from the ur-
banization of the area.
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