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Zenfuku Koki: Studies on the amount wind -born chlorine of near
the coast (II) on the effectiveness of windbreak net and actual
windbreak in decrease windvelocity and amount of wind-born chlorine.
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Fig 1. Measurement place of Tsuhako beach in Sashiki village.
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Fig 2 Measurement place of Isado beach in Nakagusuku village.
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Fig 3. Measurement place of actval windbreak along Toguchi beach in
Kitanakagusuku village.
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Fig 5. Effect of decreases wind-born chlorine of windbreak net.
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Table 1. Measurement result in standard section No 1l ( Isado beach in
Nakagusuku village )
MR N1 sk 3 REE

Height of Wind velocity (m/s) |  Amount of chlorine caught ( au,m)
measurement | Measurement date ’73. 6. 9
(m) a.m p. m a.m p. m
6 11.14 11.11 9.440x 10% 8.480x 102
4 10.94 10.65 9.430x 102 8.450 x 102
2 10.07 9.81 6.185 x 102 6.290 x 10°?
1 9.54 9.07 3.805x 102 3.135x10%
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Table 1. (Cont’d)

Heght of Wind velocity (m/s) | Amount of chlorine caugh (uu,/cm)

measurement 6.10
(m) a. m p.m a. m p. m
6 11.93 11.71 - 1.580x%x 103
4 10.54 10.04 7.230x 102 1.490x 103
2 10.02 9.93 4.760x 102 9.495x 10?2
1 9.08 8.99 3.195% 10% 6.160x 102
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Table 2. [Effect of rate decrease of windveloeity of windbreak nets (Isado
beaeh in Nakagusuku village )
] EXORA R EF-]. b
Measurement | Height of Wind velocity (m/s) Rate decrease of
date measurement| Standard saction Windbreak net wind velocity (%)
saction

20m windward of net (No 1)
7% g am 10.07 6.36 36.85
: a.m 2 9.81 4.617 52.40
6. 10 a.m 10.02 5.14 48.71
: a.m 9.93 520 47.64

60 m leeward of net (No.2)
6 9 a.m 10.81 9.63 10.92
’ p.m 6 10.15 9.08 10.55
6. 10 a.m 11.47 8.67 24.42
’ p.m 11.08 7.36 33.57
6 9 a.m 10.02 9.64 3.80
) p.m s 9.65 8.81 8.71
6.10 a.m 10.01 8.36 16.49
’ p.m 9.54 7.34 23.07
6 9a.m 9.02 7.92 12.21
’ p.m 9 8.49 7.40 12.84
6. 10 a.m 9.92 7.87 20.67
) p.m 9.63 7.16 25.65
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Table 2. (Cont’d)
Measurement {Height of Wind velocity (m/s) Rate decrease of
date measurement [Siandard saction [Windbreak net saction | wind veiocity (%)
'Q g 2m 8.42 6.74 19.96
’ p.m 1 7.64 6.22 18.60
6. 10 a.m 8.93 6.86 23.18
’ p.m 852 6. 05 29.00
80m leeward of net (No3)
6 9 a.m - 6.49 6.77 2.46
p.m L, 6.41 91
6. 10 a.m 7.62 6.8 9.84
: p.m J 6.94 6.37 822
88m leeward of net (Na4)
6 9 a.m - 6.59 6.26 502
) p.m | 5 6.05 5.68 6.12
6. 10 a.m 6.94 6.54 578
' p.m 6.08 5.81 4.45
40m leeward of net
6 9 a.m 6 11. 47 7.30 36.36
p.m 11.08 590 46.75
a.m 10.01 20 38.07
6.10 1 m 4 9.54 65 40.78
a.m 9.92 5.18 47.79
6.10 pm 2 9.63 5.07 47.36

2) PR v MiTX AREIER
Tab. 3IC LN, BiR*» MCXZBMEERAS v FOBRLAIC SN TSRS BN 2. v bEidls
FThORAK SO TS HBRICHB L THEEERBDIL L - T3,

Table 3. Effect of rate decease of wind-born chlorine of windbreak nets
(Isado beach in Nakagusuku village )
BARR v b ICk BB
Amount of chlorine caught
Measurement | Height of by gauze i (uv/cn) Iazzltc?ur?tecvrv?ﬁ?ﬁbgfn
date measurement Standard section ;Zg:?:rfeak net chlorine (%)
20m windward of net (Nal)
73
6 9 a.m 6.185 x 102 4.830x102 21.91
' p.m ’ 6.290 x 102 3.325 x10¢% 47.14
6. 10 a.m 4.760x102 2.110x102 55.68
' p.m 9.495 x 10? 5590x10¢% 41.13
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Table 3. (Cent’d)
Measurement | Height of Amout °fby°hé‘;{,‘§‘§ caug?}w en) l:;tgu gfczveias; bofr .
_ : nd-bo:
date measurement | gyandard section Wlsrgglg{:gk net chlorine (%)
’ 60m leeward of net (Na2)
736 , A, 8.095 x 102 7.255x 102 10.38
) p.m 6 8.070x 102 7.615 % 102 5. 65
610aﬁ] 1.1556x10° Lmsx1m -
’ p.m 1.275 x 108 1.120x 102 12.16
6 o a.m 7. 785 x 102 7.090x 102 8.93
’ p.m l A 7.410x 102 6.925 <102 6.55
6. 10 a.m 1.015x103 8.930x10% - 12.02
) p.m ~ 1.325 x 108 1.005x103 24.16
6. 9 &nlw 7.030x 10?2 6.030x 10?2 14.23
) p.m ) 6.620x102 6.040x 102 8.717
6. 10 a.m 9.740%x 102 7.550x 102 22.49
’ p.m - 1.180x 108 8.100x102 31.36
6 9 a.m 6.375 %102 5.260x 102 17.50
’ p.m . 6.010x 102 5160 x 102 14.15
5
6. 10 a.m 8.135%x102 6.170x 102 24.16
’ p.m 9.025 %102 7.045 %102 21.94
80m leeward of net (No3)
6 9 a.m 6.795x 102 6.220x10°% 8.49
) p.m 0 6.735 x 10?2 6.035 x102 10.40
6. 10 a.m 9.490%x 10?2 7.125 %102 24.93
) p.m 9.575x10°2 7.955 x 102 16.92
88m leeward of net (Na4)
a.m 6.185 x 102 5.855 x 107 5.34
6. 9 pJn' 5.835x 102 5.810x 102 0.44
am 2 9.265 X 10 2 8.690x 102 6.21
6.10 o m 9.105 %102 8.090x 102 11.15
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Fig 6. Effect of decrease windvelocity of actual windbreak ( 2meters height
of measurement )

REFWMHEIC L ZRMIER



732 HER AP |MEFME $£25 (1975)
Table 4 Effect of rate decrease of windvelocity of actual windbreak
( Toguchi beach in Kitanakagusuku village )
MBS MHIC L S RAE
Measurement Measurement point Wind velocity (m/s) |Rate decrease
date |Standard section |Windbreak section|Standard | Windbreak of wind vel(o;;i)ty
section section ;
73 5.5 |On revetment | Windward of 2.74 254 7.30
mierongmase s ga | o | o
At the point187m Tom teeward of | 157 0.72 54.14
5. 8 | On revetment | Windward of 4.86 3.44 29.22
e o o o | oy | g5 | a4
pueromtimtn o oz | a1 | s
5.22 |On revetment | Windware of 6.52 6.79 —4.14
e oot & | oy | 2o soss
e g ot e | g g0 | pee | eas
5_;?Il On revetment inrr:g:’wvzig of 6.50 6.49 0.15
oot s | 894 | 230 | avez
e e pom 2am o lemerd o 530 | are | ss0
5 29 |On revetment 311:3;&;:‘1 of 470 372 20,85
e i omptine o gor | ass | sns
e o Tl o | g5 | onr | e
At the point 212m| 100m leeward of 998 172 42,28

from revetment

windbreak
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Fig 7. Effect of decrease wind-born chlorine of actual windbreak ( 2 meters
height of measurement )
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Table 5. Effect of rate decrease of wind-born chlorine of actual windbreak
(Toguchi beach in Kitanakagusuku village )
BEBRICL IREE
Measurement Measurement point Amounlé:aof hcihl(ozlijr}am) l;rarfgu%icr;a{ig c_>f
date | gtandard section Windbrgeécktion Stangeagg on Wimsile)ggaol; born chlorine(%)
73 5. 5 |Onrevetment | Windward of |, ,6e102|0.085x102| 2214
Av the point Sem Midcle of 0.810X10 | 0.385x10? 52.47
At the point 187m Tom et | 0.650x10% | 0.585x10° 10.00
5. 8 |On revetment |Windward of | 110x10° |0.840x10°|  24.32
At the pont S6m Middle of 1.025x10% | 0.545%10? 46.82
f;ﬁ,rf,hfesgf,‘;,;{?“ zimvj;;“;j‘;jk 1.215%10% | 0.715x10? 41.15
At the point Z1zm 100m IeeWar 11 165x107 | 0.855x10° 26.60
5. aZ'Zm On revetment V“S,I::ccllg:a;;i of 2 695x102 | 2.320%10? 15.91
At the point 56mMidcle of 2.320x10? | 6.805x10? 70.66
At the point 187m Tom leetard | 1.815x107 | 1.150x10? 36.63
from cetmot o mndbran | 2290X10° | 1.650x10° | 27.94
522 On revetment | WindWar¢ of |5 495x10? | 2.255x10° 9.61
At the point ' 5m|Midlle of 1.905x10? | 6.475x10 66.01
At the point 187m, Tom “l,ffl;v;:;k 1.735%10? |7.515%10 56.68
trom” ot O rea | 1:025%107|7.350x10 | 28.29
5.29 |On revetment \Windwar¢ of 7 690x10 |9.980x10 | —29.77
et uidbeent | 7130X10 [3.035x10 | 57.43
At the point 187mTom leeward 17 0g5x10 |4.835x10 31.56
At the point 212"’1 100m leeward | ¢ (3610 |6.555%10 113

from revetment

of windbreak
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Summary

1) The purpose of this study was to measure the effects of decreases in the
windvelocity and the decreased amount of wind-born chlorine, by using two and three
windbreak nets, and the actual windbreaks respectively.
The study had been made from July, 1972 to June, 1973, in the following places
in Okinawa, japan :
(1) The effects of windbreak nets:
a) Tsuhako reclaimed land area: Tsuhako beach in Sashiki village
b) Isado reclaimed land area: Isado beach in Nakagusuku village
(2) The effects of the actual windbreaks :
windbreaks along Toguchi beach in Kitanakagusuku village
2) When the three windbreak nets were used, the amount of decreases in wind-
velocity right behind the nets was greater than the two nets used, but the recovery
of windvelocity of the three nets was faster, therefore the decreased windvelocity
area behind the nets was smaller than that of the two nets used. On the other
hands, as to the effects of the deceased amount of chlorine, in the case of the
three nets, amount of decreased chlorine right behind the nets was much more, and
the area of decreased chlorine was larger than the two nets used.
3) The effects of decreases in windvelocity and decreases in chlorine were ob-
served even in front of the nets, and such effects were also seen as far as 88 meters
in the rear (about 22 times the hight of the net ).
4) Though the effects of decreased windvelocity and decreases in chlorine for the
actual windbreaks were observed in front of the windbreaks, the effects inside of
the windbreaks were the greatest. As the distance became far from the windbreaks,
the effects were decreased. Even 100 meters in the rear of the windbreaks, the ef -
fects were also observed.



