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A Study on the Optimum Environmental Conditions for the
Creation and Restoration of Artificial Tidal Flat
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Abstract

The purpose of this study is to evaluate the effects of design criteria and
environmental conditions of the site of created tidal flats on the structure and
function of man-made ecosystem. Seven constructed tidal flats and three
natural tidal flats were studied taking the difference in the location (wave
height and tidal current), inflow of river water, slope of tidal flat and age after
the construction completed into consideration. Parameters studied were
physico-chemical and biclogical characteristics of soils and rate of respiration.
The natural tidal flats had higher contents of silt, nitrogen and organic matter
compared with the constructed ones. The natural ones had reductive zone below
2cm, whereas the constructed ones had aerobic zone from the surface to below
20cm. The bacterial population in the soil of the constructed tidal flats was one
to two orders of magnitude lower than that in the natural ones. Both biomass
of macrobenthos and microbial respiration rate, however, were not different
significantly between the natural and the constructed tidal flats. There was an
exceptional constructed tidal flat with similar physico-chemical and biological
characteristics to the natural ones. It is most probable that sufficient conditions
to have similar tidal flats to natural ones are the location in enclosed bay or
calm coastal area. Thus, to make man-made tidal flats with the same
characteristics as those in natural ones, man-made tidal flats should be designed
and/or located to enhance the accumulation of silt on tidal flat. It is important to
select a place having low water motion for construction of tidal flat.
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Fig. 1 Location of sampling stations at natural
and constructed tidal flats in Hiroshima
Bay
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Table 1 The studied natural(N) and constructed(C) tidal flats in Hiroshima Bay

origin site areatha) slope cozzt?l-lgtfi on Purpose of use
N stn. 1 24 1/100 -
N stn. 2 4.7 1/100 -
N stn. 3 33 1.6/100 -
C stn. 4 24 2.5/100 1990 compensatory mitigation
C stn. 5 32 0.4/100 1986 oyster culture
C stn. 6 6.7 0.7/100 1973 oyster culture
C stn. 7 1.2 1.5/100 1984 clam culture
C stn. 8 5 2/100 1987 clam culture
C stn. 9 2.3 4/100 1987 bathing resort
C stn. 10 23 0.7/100 1987 oyster culture
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Table 2 Silt content, organic carbon and organic nitrogen in soil at natural(N) and
constructed(C) tidal flats. Values are the averages of three replicate

samples.
origin site silt carbon nitrogen
(72) (mgC - gdry ') (mgN - gdry 1)
N stn.1 4.77 10.25 0.93
N stn.2 2.71 3.30 0.33
N stn.3 8.68 5.28 0.52
C stn.4 0.03 1.50 0.07
C stn.S 0.85 1.28 0.13
C stn.6 0.35 1.52 0.10
C stn.7 0.50 2.08 0.23
C stn. 8 0.87 0.90 0.10
C stn.9 0.05 1.09 0.10
C stn.10 2.78 3.78 0.30
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