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Measurement of small scale water motion in

the neighborhood of coral reef

Yasuo FURUSHIMA**  Mineo OKAMOTO*?* Itaru OGURO*?
Takao KAYA** Tasunori MATSUDA*® Teruhisa KOMATSU**

The flow of the patch reef vicinity is one of the environmental factors, which are important for growth, and marine
organism of the coral. It can evaluate the flow in such sea area by measuring the intensity of the time-averaged flow
using plaster ball. Then, it measured the flow in this study in each layer in east and west and south and north-side in the
patch reef (fixed point) of Sekisei lagoon (Ishigaki Island in Okinawa Prefecture). The result showed that the intensity
of the flow differed by the difference between depth and position. And, it indicated that the vortex had been generated
in the patch reef vicinity.
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Fig. 1 Observation point of small scale water motion in Sekisei lagoon and topography of patch reef (St.A).
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Fig. 2 Schematic view of plaster balls at the southern side of St.A.
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Photo 1  Plaster balls used this observation at the southern side of
patch reef.
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Photo 2 Schematic view of measurement of current direction by plaster ball.
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Fig. 3 Method of current direction measurement by plaster ball.
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Table 1 Result of small scale water motion for patch reef during Nov.7th - 9th, 2000.

Period St.A
Start 2000.11.7 10:00 Current Speed 6.3 cm/sec
End 2000.11.9 10:00 Current Direction 132.4°
Water temperature 26.30C
Salinity 33.971
D.R. (%) 44.8
Layer  Horizontal |Plaster ball | Wet Weight Wet Weight Wet Weight Dissolution Current Current
Distance Number (0 hour) (after 50 hour) Rate Speed Direction
No. Wo (2) Wso (2) Wo-Ws (2) D.R. (%) Cur.Sp. (cm/s) Cur.Dir.
North
3m 0.5m 332 129.25 88.33 40.92 50.8 6.56 NW
1.0m 327 129.48 85.39 44.09 54.7 7.06 SW
6m 0.5m 282 127.25 87.18 40.07 51.1 6.59 SW
1.0m 238 127.58 84.25 43.33 55.0 7.10 SW
9m 0.5m 324 133.59 95.64 37.95 44.7 5.78 E
1.0m 286 134.99 92.60 42.39 49.2 6.35 SW
South
3m 0.5m 330 130.00 88.96 41.04 50.5 6.52 NW
1.0m 334 124.19 87.38 36.81 48.8 6.30
6m 0.5m 223 125.86 104.05 21.81 28.3 3.65 S
1.0m 312 127.76 103.25 2451 31.1 4.01 SE
9m 0.5m 273 128.97 104.05 24.92 31.1 4.01 S
1.0m 336 126.17 99.16 27.01 34.9 4.50 NE
East
3m 0.5m 304 126.85 82.91 43.94 56.3 7.27 NE
1.0m 301 127.54 84.25 43.29 54.9 7.09 N
6m 0.5m 231 134.15 105.28 28.87 339 4.37 w
1.0m 322 129.46 98.00 31.46 39.0 5.03 NE
9m 0.5m 325 127.84 95.41 3243 41.0 5.29 SE
1.0m 288 131.94 98.60 33.34 40.9 5.28 S
West
3m 0.5m 302 127.33 84.51 42.82 54.6 7.05 SW
1.0m 237 126.32 83.76 42.56 54.9 7.08 SW
6m 0.5m 339 124.52 98.49 26.03 34.4 4.44 NE
1.0m 306 126.09 97.17 28.92 37.4 4.83 NE
9m 0.5m 329 129.46 100.41 29.05 36.7 4.74 NE
1.0m 264 129.49 99.77 29.72 36.8 4.75 SW
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Table 2 Same as Tablel except for during Nov.13th - 15th, 2000.

Period St.A
Start 2000.11.13 10:00 Current Speed 7.7 cm/sec
End 2000.11.15 10:00 Current Direction 144.1°
Water temperature 25.99C
Salinity 34.169
Layer  Horizontal |Plaster ball | Wet Weight Wet Weight Wet Weight Dissolution Current Current
Distance Number (0 hour) (after 50 hour) Rate Speed Direction
No. Wy (2) Wso (2) Wo-Ws (2) D.R. (%) Cur.Sp. (cm/s) Cur.Dir.
North
3m 0.5m 328 123.79 82.98 40.81 54.4 6.59 S
1.0m 217 125.04 80.05 44.99 59.0 7.14 S
6m 0.5m 305 125.63 82.42 43.21 56.2 6.80 SE
1.0m 228 126.66 77.28 49.38 63.4 7.67 E
9m 0.5m 226 128.53 86.23 42.30 53.0 6.42 SW
1.0m 333 124.76 82.32 42.44 55.8 6.76 E
South
3m 0.5m 292 126.01 81.77 44.24 57.3 6.93 S
1.0m 221 126.17 83.42 42.75 55.2 6.68 NW
6m 0.5m 313 125.82 98.21 27.61 358 4.34 S
1.0m 295 124.47 97.39 27.08 36.6 443 NW
9m 0.5m 284 131.00 97.57 3343 415 5.02 NE
1.0m 335 130.75 95.58 35.17 429 5.19 NE
East
3m 0.5m 229 124.00 82.60 41.40 55.0 6.65 S
1.0m 293 126.85 84.11 42.74 54.7 6.62
6m 0.5m 338 122.30 92.39 29.91 40.6 4.92 SE
1.0m 214 125.79 93.77 32.02 415 5.03 SE
9m 0.5m 230 123.97 92.22 31.75 422 5.11 SE
1.0m 236 126.82 93.48 33.34 42.7 5.17 E
West
3m 0.5m 326 125.02 79.28 45.74 60.0 7.26 SE
1.0m 307 125.53 82.92 42.61 55.5 6.72 NE
6m 0.5m 235 132.60 99.20 33.40 39.8 4.82 NW
1.0m 291 125.58 92.40 33.18 432 5.23 NW
9m 0.5m 317 126.47 89.67 36.80 473 5.73 NE
1.0m 321 132.43 91.47 40.96 56.8 6.88 NE
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Fig. 4 Schematic view of water motion at St.A during Nov. 13th - 15th, 2000.

ZFOERBIIFT[FHEE LN D,

R TIE, BEORNOBRIE TS 2 N 534G DD
DZDOWTIIRF L olze LOLGDS, 2Ny F1)—7
D% ADGHI CIHRNDBEDPEIZEND, TV I D
G (3 AIGERER) L RN N TH A )T EDTRIETE
%o LT2H3oC, MNOFAEL T T 7 b 4345 OFRA % [F
BMLTAT I ERDDEE ZON L, 72, T TD LIS
EAEEO AL, BRI Sy F)—=TIHFEL TV b,
WZAZ, 2y F ) =TI BT LY T4 O LD
BAFRIZ O W TS HEMGET 2 DTV, 512, /Sy F 1Y —7
OIRICED RS, MO EOFEM BERE, LAV
BE)EBETTLIED, AP LMY EVERE L
TUHIATEELRRETH o T2, RT3 HEKD,
SIS N I % WG MBI X > TR A 72 &

JAMSTECR, 43 (2001)

i, MEROLB O MR L 2RI ORDT) 2 WE§ 2%
PEPHHLEEZOLNTZ,

4. ¥

D) AVIHER TEAELT WSSy T —7 (St.A) DAL
AL IR B0 O 50 S 255

2)FH, B, TERAHTEIC BT S6mB LU9mig T,
P ITR OB EAGIKT T2 b BSERL R T W
DR SN T WA EATRIB SN2,

3) Xy F ) —7 O M, FAM, FEHRHG G N O
BA LTV DU FEEATE V.

4) 777 A LR O R X O R, o5
A OFEZ RIS A2 E NS R OE,

131



SE Xk

D ILEGE, > TOAEYE, FOURF RS (1991).

2) /MR, B BRI K B I P30 5l S E T EE
SR & BEBI, HTETE,Vo.24,No.8 (1992).

3)Komatsu T. and H.Kawai , Measurements of Time-
Averaged Intensity of Water Motion with Plaster
Balls.J.Oceanog.,Vol.48,pp,353-365 (1992).

132

4) Yasuo Furushima, Teruhisa Komatsu and Mineo Okamoto,
Simple measurements of water motion in shallow areas.
Oceans 2000 MTS/IEEE Proceedings., Vol.2, pp, 993-997
(2000).

5) R HEHE, WESHWMATIF?, A% (1994).

(5 Fasz 3 - 200141 H18H)

JAMSTECR, 43 (2001)



