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STUDY ON THE RESTORATION TECHNIQUES FOR LAKES AND WETLANDS

Abstract : Lake restoration should be pursued by combining the improvement of water quality of inflow
river and lakeshore restoration. Through our experiences we have found out that restoration of
submerged plants and ecologically sound water level fluctuation are significant for lake restoration. This
study aims to find the methodology to restore submerged plants effectively and to elucidate the effect of
water level fluctuation on water environment. In FY(Fiscal Year) 2006, we compiled the GIS database of
submerged plants of Lake Kasumigaura in 1960, 1990 and 2002. Using the database, we analyzed the
effect of wind-induced sediment resuspension with several water levels and wind directions. In FY 2007,
we calculated habitable area of submerged plant based on the optical condition using lake topography
and vegetation map in 1960, 1990, and 2002 in Lake Kasumigaura. We found that shallow and
clear-water bay and littoral zone have more potential as habitable areas. Although the habitable area
has been decreased with time, we consider that submerged plants still can grow in Lake Kasumigaura
because optically-habitable depth is ~1.5 m, which is deep enough to avoid wave disturbance. In FY 2008,
we have analyzed the necessary conditions for submerged plants habitat in Lake Kasumigaura by
correlating the distribution pattern of submerged plants, light condition and physical disturbance in the
past. Distribution pattern of submerged plants were obtained from vegetation maps and aerial
photographs, and the deepest habitable area was elucidated for four time series data (i.e. 1960, 1972,
1978, and 1982). Light condition was estimated by depth and transparency.Physical disturbance was
evaluated as local bottom shear stress which can be calculated by wind and lake depth. The decline of
submerged macrophytes in Lake Kasumigaura seems to have been caused by increased water level and
decreased transparency. Suitable habitat for submerged macrophytes in Lake Kasumigaura at present
which is presumed according to the analysis for the past was limited to small areas. Although area is
small, these areas can be candidate places for restoration projects.Based on these findings, in 2010, we
have conducted field experiments in Lake Kasumigaura to restore submerged vegetation. To promote
growth of submerged vegetation, the waves must be weak, bottom sediment must be fine and easily
penetrated by roots, and enough sunlight is necessary for photosynthesis to occur. Based on these
necessary conditions, we established three monitoring sites as candidates for the restoration of
submerged plants. We revealed that settlement and growth of submerged plants are possible behind

wave-break construction even for the present environmental status of Kasumigaura.

Key words: lakeshore ,submerged plants ,water level ,transplant ,offshore wave breaking structure




