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Inhibition of the temperature rise by using bamboo shading reefs on a tidal flat

Tatsuo Hamano' ", Yoshimi Yanai'

, Kei Hayasugi®

and Toshiaki Watanabe®

Abstract : Bamboo reefs of ca. 2 m bamboos with branches were set upside-down on a tidal flat in the
western part of the Seto Inland Sea on May 27, 2006. The mud temperature, the water temperature in tide-
pools, and the air temperature were observed as 15 minute intervals at 7 stations of the bamboo reef area
during a spring low tide, on August 10. Temperatures between 2 stations under the shade of bamboo
branches and 5 stations on the tidal flat without shade were compared for the maximum temperature at the
surface, at a depth 1c¢m in mud and in tidepools. Then, the temperature of the bamboo shaded stations
was 3347C, 3247C, and 33.2°C, and the exposed stations was 36.7C, 36.7C, and 38.0C, respectively.
Especially, the difference between the shaded and the exposed stations was 6.3°C in water temperature of
the tidepool at 14 : 30 (the shaded was 31.6°C ; the exposed was 37.9C).
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Fig. 1. Study area and location in Hirao Bay. Star denotes
the experimental site on the tidal flat. TMBL :
Tana Marine Biological Laboratory of National
Fisheries University.
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Fig. 2. Arrangement of bamboo reefs. Dots indicate steel piles with bamboos. Open circles
denote the range covered with the branch of bamboos. Black areas of B are covered
with concrete blocks. A1, 1 m-grid type ; A2, 2m-grid type ; A3, 1 m-squear type.
B1,B2 and B3 areequal to A1, A2 and A3 with concrete blocks, respectively.

Fig. 3 . Location of monitoring stations 1-7 on the experimental tidal flat. T, Thermography.
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Fig. 4. Changes of the temperature at 1 m above the
sediment surface on the tidal flat.
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Fig. 5. Changes of the surface temperature of the tidal
flat.
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Fig. 6 . Changes of the temperature at the depth of 1cm
in the tidal flat.
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Fig. 7. Changes of the temperature at the depth of 5cm
in the tidal flat.
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Fig. 9 . Schematic figure of the maximum (average) temperature during low tide, 14:15—
16:30, on August 10, 2006.
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Fig.10. Temperatures inside and outside the bamboo reef recorded with the thermography.
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Table 1 . High temeperature resistance of Ruditapes philippinarum, Marsupenaeus japonicus, Portunus tvituberculatus
and Apostichopus japonicus
Scientific name Japanase name Resistance of high temperature Reference
Ruditapes philippinarum (SL11.4mm) ASARI Beginning of death: 35C 26
Marsupenaeus japonicus (TL20-30mm) KURUMAEBI Beginning of death: 34C 27
Portunus trituberculatus(CW4.0-7.0mm) GAZAMI Upper limit for existence: 38-39C 28
Apostichopus japonicus (TLO.3-1.0mm) MANAMAKO Upper limit for existence: 35C 29
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Fig.11. A branch of the bamboo reef covered with the barnacle Balanus albicostatus.
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