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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 1 cm in mud and in tidepools. Then, the temperature of the bamboo shaded stations
was 33.4C, 3247TC, and 33.2C, and the exposed stations was 36.7C, 36.7C, and 38.0C, respectively.
Especially, the difference between the shaded and the exposed stations was 6.3C 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, 2 m-grid type ; A3, 1 m-squear type.
B1,B2 and B3 are equal to A1, A2 and A3 with concrete blocks, respectively.
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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. 8 . Changes of the water temperature in tidepools on

the tidal flat.
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HOH B o7 (Fig. 9). FHREDREEL, +1m,

FBELE, -1cm, -5cm, BT Y OIEICZNREN, 0.6TC,
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F—ET T 74 —iF, EHFHAXEZIRILEM 7Oy
7 RENDOTFBTHTHRELTL TV, HrodsHEA
DETERETIICHIEE R LTz, HFI2, B SR
ZFMICE o T HREE 2 25T1E, L DIEWEEXRL
Twiz, 612, BM 70y 20T HICHBEOKGWEHT
ATEBLTELHHL (Fig.10),
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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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FERTRLALBY, HEAHENOZ2HBEZEDD
O FERERLRFOIREL TIF2 L FERETEZ, K
7247 o 7 IO HEF NI TI1x, 73 Ruditapes phil-
ippinarum, 7 V< I ¥ Marsupenaeus japonicus, 5 3 Por-
tunus trituberculatus, < F < I Apostichopus japonicus’s &
OTEBEFHT 2EMBREShTELY, 72, ZOF
WRURBESE, choodl (734 2B<) Ol
Lo TwA (INOEMEZERFMAHEARLES L OF4
M35 #E), 22T, 7HY, ZI<wI ¥, FH¥3,
R T IOREREE HBEL TA S,

TH) OBRISHT AERIIS EENRTVWS 3HELG
~5.0mmDHER I, 37.5C £40C DI BT DR
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JEAH O 7 9 ) 1, KIR40TC TIE 1 BER, 37°CTid 5 B,
35~36C TIZISRFRILIN TR L, #%$K0.70~1.40mm®
T4V, 40CTIE 3 ~ 4K/, 37C Tl 8RB TamL
el Fi, AW L, 7V IEKIRAT T 4 B
M, 37.5C T3 8 B, 357 Tld16BER T LAEETE
L, #iiE38.5C TIIEIEMMBEICEILL T D, 39~39.5T
TIE2HHTERL:EHmELTw5, ILIOREENET
DOTH ) OEIEIL, BeBo2MbrLEEZLNTS
D, EEOBIRFAETIZEL? SBITHP TRIFBE# L T
VARRIRBBES T2, $72, WORKEED 7Y
DI, BICEII L, E2 S BICAF T ~6mmE THREL,
ZO%, BETHEEZLNTWAY, T/, HEIZLAS
WA DOTEIA LW CIZ 79 ) I3kt L TERE T
ZriETEwY, INORKEEBED 7 ) HEDHKE,
BIIBEOBBIIIAbDTHLEELZLNTVSY,

V=LY, FE6mmED b &R KE L TTE
LHBOTTHRIEICEET 5o INOEKER® 1285 L,
CORESOM/MEIE, 525 9 BICERRK L2008
BHINTVwE, 72, RR3mnFoMEEE, BHT
b LITLIIE 2 6 M CEEEE T4 2 E4H ), REICHT
T 5D ERIE, 38CTHBH LWV,

RIS B2 70 I ORKBET =0 BRI 6 A
P59 AT, BIZ7 AETH S, FIF4 ~ 7 mmDAETH
A=, PEEED O EEEFENOBERICHS
75, FRIE 9 ~25mmDTREAHE A = A 72 B L ATEAYEE LS
%Y, BEALOBEENEWT S L1205, BEA=I3K
AT HMBR B LATEIREIER LR, 38CU L
B L HET AEESA SN, 40T T TIZETOMREEDIIE
TT5En)w,

FEEBRF O~ F < I OEFKIED, HEREH»SEH0
BAKIRICZE B EER LD, BREIPEL 2oz ) §52%,
HTH - KE® O#METIE, 12IZILKKETH 2HE KD
BEHACLETH 2 Z LoVt &, PHBTRFOK
E5mml ED<F < anERERIIED TERro 728 w9,
7z, FEKOTPEKESTFEL) 2CHEDICHEREL, &
BKIEABOCEBR 52 LDHB L, Y FYIDOHEL L
OB FE D IIMEL 2525, &2 CTERLZTEBLES
OBERBRBETHAT SN 0RO F v TRIERL 2\
(Yamana et al., £EEK) 79, 30C2BIEETT
BET2DIELVAD Lk,

T/, THYL, 2w ¥R FHIBW Fwag?
OREFOBIRMEICET 2 BAMR % Table 1 12F L0 2
L, INSAEYOBICIRED 5\ ITEFTRE L RIRE L,
34~39CTHh 5, WO THEEDORELRLIZ, TEOES
W10emE TICHEX 52569 L) D, TEOEWIIE
B EET 2 720IERTAI DY, e 2E, T8
REOBNEEZ BND/NEROERBTH LA VI THA
D Hydrobia ulvaeld, BREIOTHEIZIZ 2, 3mmERbL,
VATAFBUaD S =HHIE, HTAMFETIELTWVS
WLUVERIHEEICBET 5, —F, WAL= %, B
FZHFOTFHEOTEIL, BBICHIRAN LR L, REIE37C
AR, COLE, E(HLZLOTEABERIERE %
EEETE 225, EOBICERT AEME, AEEELRES
LBIETHZERHLTNE, 22 Tho YO
bEILE RS 2720 IBT A THA ) D, ENHEE
25 1emBEOEW THNIE, RERTEASIALLD
%35CUEDREEREIX, ho0EYicrL, Btz

Table 1 . High temeperature resistance of Ruditapes philippinarum, Marsupenaeus japonicus, Portunus trituberculatus

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: 34'C 27
Portunus trituberculatus (CW4.0-7.0mm) GAZAMI Upper limit for existence: 38-39°C 28
Apostichopus japonicus (TLO.3-1.0mm) MANAMAKO Upper limit for existence: 35C 29
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WS BEDFIRZ R 2 T 53546, BEY -2 %2EH
WA, ARIPOREBET L L VRN THELEZS
b, 72, St. 1 &St. 2 DEHEEE OB F 0
BWEREZEBRT AL, 0.1~0.6C, WFhoEHE St 1
DFHPEL o THBY, FEREIINSL Z L BEE

LT IUNTED ImETF 54 7CERETHE, L)FAR
MRS D DL EZ OND, 4112, £WHEKZE=S
V7§ AHIET, WEHEIL L 2 EYRERREHS
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