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Table 1. The Types and Their Stand Conditions of the Model Windbreaks.
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Table 2. Distances from the Beach Line and the Model Windbreaks to
the Points of Salt Observation in the Air (k is Tree Height.).
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Table 4. Horizontal Distribution of Chlorine Contents in Sea Wind in the Way
of Wind Direction on the Sea Shore Field.
Miyaumi (i m Height above the Ground, Mean Wind Velocity at Beach
Line 6.77 m/s, 19. Feb. 1951).
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Table 5. Vertxcal Dlstrlbutlon of Chlorine Contents in Sea Wmd on the Sea-shore.
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Table 6. Weight of Chlorine Caught in Sea Wmd on the Windward and the
Leeward Fleld as well as in the Model Windbreaks.
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Table 7. Capturing Coefficients of Cotton Gauze and its Yarn for Salt
in Sea Wmd as to Wmd Veloc1tles

vﬁiﬂi S W — DM ' . N B lﬂ' JJ- H—x @%: ﬁ. .
Wind | Yarn of H— Wind Yarn of -
Velocity | “Gauze - Gauze | Velocity Gauze Gauze
(mfs) Tens | o (m/s) | : i
0.5 0.81 j 0.43 | 0.98 0.52
1.0 0.88 0.47 0.98 0.52
2.0 0.94 0.50 8.0 | 0.98 0.52
3.0 0.96 0.51 \ 9.0 } 0.99 0.53
4.0 0.97 0.51 ’ 10.0 | 0.99 0.53
5.0 0.97 0.51 | }
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Table 8. Capturing Coefficients of the Model Windbreaks for Salt in Sea Wind.
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Weight Wind Capturing Coefficient i i % | ation of
P of Cl Velocity ) o Wf%?t Capturing ¢J in Sea
Forest Caught : (m/s) S N —x ° 2 Coefficient Wind
Type (g/m*h) | Yarn Gauze (g/m /s ) of !
‘ . ‘ X107t VVindbreak‘(g/ms )

Ll g ‘ ol ol X107
R A SV RS VLY —m‘+m‘ Bu-n St

o —1h
o (A
Hamanaka (Sugi, Cryptomeria japonica D. Don)

a 0.182[ 0.016l 2.83 | 0.94 0.955' 0.882] 0.506 0.467[ 1.020/ 0.096 0.906 0.365
0.464/ 0.008 5.47 | 0.91 | 0.980, 0.877 O.5]9\ 0.465 2.480] 0.048 0.981 0.452
0.367/ 0.005] 9.91 | 1.32 ] 0.990 0.917 0.525‘ 0.486! 1.945} 0.029 0.985 0.197

B W (rey)
Miyaumi (Japanese Black Pine, Pinus Thunbergii ParL.)

c 0.424| 0.034] 7.52 | 0.67 | 0.982 O.842‘> 0.520] 0.446‘ 2.270, 0.212 0.907 0.315

d, 1.017| 0.136] 9.36 { 3.68 | 0.990] 0.970 0.525/ 0.514! 5.380] 0.736 0.863 0.578
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en 1.158 0.147\ 6.50 | 2.15 | 0.980| 0.945| 0.519} 0.501 6.220‘ 0.814 0.817 0.960

f 1.1191 0.429 6.50 | 3.43 | O.980‘ 0.967 0.519[ 0.513] 6.010 2.330 0.612 0.927
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o Table 9. Capturing Coefficients of Japanese Black Pine
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ROFICEAO £ i 5 (m/s) Coefficient (m/s) Coefficient
n, TS A TEDEK ) - ) i -
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Table 10. Relative Values of Capturing Coefficients of Model Windbreaks for
Salt in Sea Wind as to Their Widths (Miyaumi).
, BBk DL -
PRATRRD B oy a1 8l — 1k WLFI' i EBk DI
L el Wind Corramin Relative | Jff 3% TR
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B - Windbreak o -
c 6.93 2.7 0.805 5.58 2.270 13.10
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Table 11. Stand Conditions of the Japanese Black Pine Windbreaks.
T [T Ul TR ShER ' - T
1?{%&&1‘%1?%#&‘5?‘? S—
i€} B Al SE e | e THAS s
W Distance | Distance | [5EFADIR \{;\Aﬁggiﬁ Mean Niz;?kﬁf
% B | "Pree |from Beachfrom Beach| Width of Tree | Diameter g™ g.r 0
Locality | g7 oo [Line to theLine to the Windbreak |yt v, Breast ,?n Ing
p Windward | Leeward g High rees
Edge of Edge of
Windbreak (Windbreak
(m) (m) (m) (m) (em) | (per ha)
| \
A VA |
Hama- Black 370 485 115 9.00 21.0 646
naka Pine i
oy rsw=Y
hdfﬁadfﬁi Black 416 540 124 8.06 12.3 ©1.464
y Pine [
l -



— 70— PREES BRI IIZEImY 45 100 %

40

w
S

s
S

Chiorine in Soil
F=3

T o EA R (MG 100g)

0 ||Ll|I'|||| : L

Sand Accumul:xtmg Hedgp

oo
ﬁhm S — Sonds B5 LA Windbreak Rood Farm

va o — e i
@) @) W (5 o) () qu) a3)
3<m 500

RECRITEN Dlstunce from Beuch Lme (m)

%10 & (a) Wi & BERURR O 23t 517 (A
Fig. 10 (a) Distribution of Chlorine Contents in the Beach Soil for the Points in
and out of the Windbreak at Hamanaka Sea-shore.
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Fig. 10 (b) Distribution of Chlorine Contents in the Beach Soil for the Points in
and out of the Windbreak at Miyaumi Sea-shore.
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Table 12. Salt Contents in the Beach Soil.
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SRR S Di B m PR Mean of

No. of istance Height We}ght qf Weight of i =

Sample from Beach|above Sea | Cl in Soil ¢l g .
p Line Level

(m) (m) | (mg/100g) | (mg[100g) | o
R Hamanaka Sea-shore
1 3.8 [ 1.7 . 3.834 ! —
2 78 : 4.8 | 0.162 —
3 a6 ~0.570 1
4 139 8.3 0.258 EIEEHERE O |-
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Table 13. Comparison of Chlorine Contents in the Beach Soil
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Table 14. Amount of Salt Falling on the Sea-shore Field.
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Experiment on Model Windbreak (3rd Report)
Effect on salty wind (I1)

Sankiji TamaTe, Tadashi Sato, Tokuji Kasuivama and Kikumatsu TAkKAHAsHI

(Résumé)

In the first report of the same title, the filtering effects and the capturing
coefficients of the windbreaks for salt in sea wind were discussed. Thereafter the
experiments were continued in 1950 and 1951 on the seashore in Yamagata Prefecture.
In this report two éxperiments are included, in the first part of which the relations
between the capturing coefficients of model windbreaks for salt in sea wind as to
their widths, and in the second part the influences of the windbreaks upon the salt
contents in the beach soil about the actual windbreaks are studied respectively.

I. Relations between the capturing function of the model windbreaks for salt
in sea wind and their widths.

The experiments were carried out in two places on the seashore, Hamanaka
near Tsuruoka city and Miyaumi near Sakata city. The trees of the model wind-
breaks used were the top of stem and the species of trees taken were sugi(Cryptomeria
japonica D. Don) on Hamanaka and Japanese black pine (Pinus Thunbergii PArL.)
on Miyaumi respectively. The widths of the windbreaks have four classes, namely,
14.72 m, 6.93 m, 4.33 m and 1.73 m, and the height of trees is 1.5m in each windbreak.
Both experiments were carried out on the coast of the Japan Sea, and observations
were held in February, therefore during this period the excellent NW monsoon
prevailed.

To catch the salt contained in sea wind we used the capturing instruments made
by one sheet of cotton gauze. At the measurement the plane of each gauze was
kept vertically and nearly at right angles to the wind direction 1m high above the
ground. Assuming that the radius of yarn of the gauze is 120 #, mean radius of salt
water particles in sea wind 10u#, and that the open space of the gauze is 47%, the
capturing coefficients of gauze as to various wind velocities were computed theo-
retically. The capturing coefficients of the windbreaks are calculated by using
the following formula:

N+1

-1

Ba-n=1—

where,

Ba-u: Capturing coefficient calculated by the data of measurements on —1#
and +1#4 of the windbreaks. The mark of (—) denotes the windward
and (+) the leeward side of the windbreak and %4 is the tree height.

n-1, ns1: Weight of chlorine contents in the air passed through the vertical
plane 1m high at the distance —1% and +1% from the windbreak
(g/m?s).

_ _Weight of Cl caught by gauze (g/m?/h)
3 600X (Capturing coefficient of gauze)
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Capturing coefficients of the model windbreaks are shown in table 8 in the
previous Japanese report. It will be seen from the results in the table that general-
ly the values of capturing coefficients increase as the widths of the windbreaks
become wider. From the eight data in table 8 the correlation coefficient between
the capturing coefficient and the width of windbreak is calculated, that is »=0.494
40.180. It can be recognized that a fair correlation exists between them, but there
is no noticeable correlation between the capturing coefficient and the wind velocity.

Next, the same procedure was tried in the case of the Japanese black pine
windbreaks alone. Each pine needle has in fact a half cylindrical form, but as it is
very small, we considered its form to be as a cylinder. And we assumed that the
needle has 600 p of radius and the mean radius of salt water particles 10x. The
capturing coefficients of pine needle as to the wind velocities: were calculated as
shown in table 9 in the Japanese report. Assuming the capturing coefficients of
the windbreaks will be proportional to the products of capturing coefficient of
needle and width of windbreak, we got the relative values of capturing coefficients
of the windbreaks as shown in table 10 in the Japanese report.

It will be seen at a glance that there is a tendency in which the capturing
coefficient increases according as the width becomes wider. The increasing rate of
this tendency goes up rapidly in the beginning and slowly later on, and the curve
asymptotically approaches to the line of capturing coefficient being 1.0. But the
quantities of salt caught by the windbreaks have little reference to the widths of
windbreaks and relate mostly to the wind velocity in the windbreak.

II. Influences of the windbreaks to the salt contents in beach soil.

These experiments were carried out on two actual windbreaks of Japanese black
pine (Pinus Thunbergii ParL.) on the seashore of Hamanaka and Miyaumi. The
stand conditions of the windbreaks are shown in table 11 in the Japanese report.
The direction of the windbreaks was nearly parallel to the beach line. The line on
which soil samples were picked was set from the beach line to the leeward field
across the windbreak, and the direction of the line was kept nearly at right angles
to the windbreak. On this line the soil samples were picked from several points
respectively on the windward and leeward side of the windbreak as well as in the
windbreak. The distributions of salt contents in the soil along the line are shown
in table 12 and 13 in the Japanese report. In those tables we can see a remarkable
fact namely, that the chlorine contents of soil are found very much more on the
windward stands than in other places. It may be considered from this result that
there are most important questions to be considered about the filtering effect of the
windbreak for salt in the air. Usually in clear weather the crown of the windbreaks
catches plenty of salt in the air on the windward stands, and in rainy weather the
salt caught drops down from the crown onto the ground with rain water. On the
contrary, at the leeward stands the salt quantity caught by the crown is very scanty,
consequently the amount of falling salt becomes very little.

By the filtering effect of the windbreak the salt content in the air becomes
very little on the leeward field, so the salt content in the soil is exceedingly little

but slightly exceeds the amount in the leeward stands.
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In these windbreaks which widths are about 120, excellent salt in soil was
found in a zone from the windward edge to 70~80 m inner part of the windbreaks,
therefore we considered that the salt capturing function of the crown was very
active on the windward part and not so on the leeward part. But it must be
remembered that the leeward stands give some effect against the windward stands,

and by the existence of the former the capturing function of the latter will be kept.





