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Some Changes on Wind Direction and Wind Speed after
Construction of an Highway on Forest Land
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Fig. 1a. Location of the highway and observation towers,
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Fig. 1b. Cross section of observation sites (upper) and vertical section along the valley
crossing the highway (lower).
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Fig. 2. Wind Roses at TWR, Tower A, Tower B and Tower C in each September, 1977 and 1981.
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Fig. 3. Frequencies of wind direction by every three hour at TWR and Tower B; Tower

A and Tower B in September, 1977.
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Table 1. Linear Regression Equations and Correlation Coefficients before and
after the construction of the highway for each wind direction

A ¥r B EoBIRRK &L HEMRE

B ® Equations and Correlative Coefficients » between Tower A and B
prvind OB OB OB W OB M OB #®
irection ; .
before the construction of the exp. way | after the construction of the exp. way
SE Up=0.56U4-+10.38 7=0.948*k*k* Ug=0.59U4+0.48 r=0.926%***
SSE Up=0.48U4+0.82 7=0.921F¥** Up=0.49U4+0.64 r=0.993%*+*
S Up=0.59U4+0.18 7 =0.929%%** Up=0.52U4+0.44 7=0.693%¥**
SSW Up=0.88U4-—-0.59 7 =0,926%%+* Up=0.85U4—063 7r=0.888****
SW Up=0.74U4—0.22 r=0937%kx*x Up=0.67Ua+0.48 r=0.875%**
WSW Ur=0.87Ua—0.31 | r=0.830%**+* Up=0.83U4+0.45 r=0.919**%*
A#r CHBEoBRRKEHERE
B o

Equations and Correlative Coefficients » between Tower A and C

Wind B OB OB Z oW B OB OB OB %

Direction’ . .
before the construction of the exp. way | after the construction of the exp. way

SSE Uc=0.54U4+0.51 r=0.901**+* Uc=051U4+0.63 7=0.919%***
S Uc=0.57U4-+0.26 7=0.933%+¥* Uc=051U4+40.76 r=0.879%***
SSW Uc=0.88U4—0.72 7=0.890**+* Uc=0.84U4+—0.68 7=0,906****
SW Uc=0.88U+—0.66 r=0.926%*+** Uc=0.82U4—0.39 7=0.894%**

Ua, Us & Uc: Wind speed (m/s) at Tower A, B & C.
#xk: significant at 1% level.  ***: significant at 0.1% level.
TTEDOZRBEADERARL NS &, B¥a kDWW TiL SSE ThE <L, Zh I VEMAK X
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THBEORMHEE WEORAEC SE, SW HFHOMRSS ) KHBShT0bLsbb
ha, '
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Fig. 5. Relationship between Uy, (wind speed at Tower A) and Up (wind speed at
Tower B) with respect to wind direction, before (@) and after (O) the con-
struction of the highway.
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Table 2. t-test of significance between two linear equations before and
after the construction of the highway in Table 1
o B # Tower B C & Tower C
H B E - H &1 B -
. B b EFar B Y, Eha
pilnd | Demeer G2 ERY begreer 42" S
freedom t-value freedom t-value
d.f=41 t=0.213 n.s
SE
d.f=42 t'=1.020 n.s
SSE d.f=61 t=0.197 n.s d.f=56 t=0.515 n.s
d.f=62 t'=0.910 n.s d.f=57 ¢’ =0.569 n.s
s d.f=67 t=0.763 n.s d.f=77 t=1.101 n.s
d.f=68 ' =0.647 n.s d.f=78 t' =1.940*
d.f=26 t=0.163 n.s d.f=45 t=0.315 n.s
SSW
d.f=27 ¢’ =0.840 n.s d.f=46 t'=0.916 n.s
SW d.f=19 t=0.460 n.s d.f=31 £=0.371 n.s
d.f=20 t! =2.0234%* d.f=32 ' =0.209 n.s
d.f=33 t=0.251 n.s
WSW
d.f=34 t/ = 3.659%**

t': t-value for constant a
t: t-value for coefficient b

n.s: not significant

B 5,

*: significant at 10% level
** : gignificant at 5% level

*k% . significant at 2.5% level
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Summary

Wind speeds and directions were measured at three points above 8 m tall deciduous forest
in the Tomakomai Experiment Forest of Hokkaido University to examine the effects of the
construction of a highway opening through the forest from east to southwest (Fig. 1).

Data were collected for two periods before and after the construction and classified with
respect to wind direction at the fringe area of the forest.

Linear regression equations and the correlative coefficients for the two periods were derived
between each point and the reference point at the fringe (Table 1).

Regarding each wind direction, the equations were compared by t-test (Table 2). It
appeared that wind speed at the location close to the highway increased by about 0.7 m/s more
than that of before the construction on the occasion of southwest or west southwest wind.



