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Effect of Thermal Diffusion on Autumn Traffic in Street Space
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Abstract

This study sought to determine the changes in weather conditions in urban streets, along with conditions of traffic and roads
in urban areas. The variations in weather conditions depending on traffic differed according to distance. First, the temperature
difference measured by traffic resultsis asfollows: T1 point 1.03°C, T2 point 1.04°C, T3 point 0.9°C, T4 point .01C, and T5
point 0.31C. The average difference between the measured temperatures by the point of measurement was 0.86C. The
changes in wind velocity according to traffic volume results of the measurementsis T1 point 1.32 m/s, T2 point 0.80 nv/s, T3
point 0.29 m/s, T4 point 0.04 m/s, and T5 point 0.09 m/s. The difference between the average wind speeds was 0.51 m/s and
traffic jams caused substantial differences in distance. The relative humidity tended to be inversely proportiona to
temperature. The measurements results ares T1 point 2.29%, T2 point 2.67%, T3 point 2.47%, T4 point 2.16%, and T5 point
0.91% The difference between the average relative humidity was 7.3%. In case of independent sampling T test according to
traffic volume, changes in wind velocity and temperature were directly proportional to the level of satistical
significance(p<0.01). On the other hand, relative humidity tended to be inversely proportiona; however, there was no
statistical significance.
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Fig. 1. Location map of the research site.
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Fig. 2. Measuring point for effects range.
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Fig. 3. Temperature difference for traffic.
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Fig. 4. Wind speed difference for traffic.
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Fig. 5. Relative humidity difference for traffic.
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Fig. 6. Solar radiation and net radiation difference.
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Table 1. Independent sample t-test

D

o

ox
FO"

Variable M SD T P
Temperature 140 EA/m 22.493 1.844
.353 .726
Temperature 20 EA/m 22.343 1.426
Wind Speed 140 EA/m 916 .804
Morning ) 4.115 .002**
Wind Speed 20 EA/m 420 .288
Relative Humidity 140 EA/m 43.233 8.641
. ; -1.748 0.902
Relative Humidity 20 EA/m 42.967 7.985
Temperature 140 EA/m 26.500 1.336
3834 .000**
Temperature 20 EA/m 25.267 1.148
Wind Speed 140 EA/m 1.058 715
Daytime ) 3.264 .002**
Wind Speed 20 EA/m 571 .396
Relative Humidity 140 EA/m 30.333 5.384
. ; -1.083 197
Relative Humidity 20 EA/m 32.000 6.486
Temperature 140 EA/m 24.247 1.397
.876 .384
Temperature 20 EA/m 23.957 1.155
Wind Speed 140 EA/m .659 .503
Evening ) 2.293 .025*
Wind Speed 20 EA/m 407 .330
Relative Humidity 140 EA/m 35.100 7.208
-.307 .760
Relative Humidity 20 EA/m 35.667 7.092
Temperature 140 EA/m 24.588 2.03
2.22 .005**
Temperature 20 EA/m 24.009 1.637
Wind Speed 140 EA/m 0.861 0.679
Average ) 4.976 .000**
Wind Speed 20 EA/m 0.48 0.358
Relative Humidity 140 EA/m 35.58 8.661
) o -1.063 0.745
Relative Humidity 20 EA/m 36.85 8.327

*+p<0.01, *p<0.05

- 10 W/, 352] 29191 T4 A& ol A 7 Win?, $H=
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S AlQatar B o] FES BYl=t| o= YAte] ¢
gl 719 EFREYA| A F4H AR 7L A
YAt WrEste] A7 AtE aheF Awukrch 4
F Ayt wol 290 gk Hol= 0= AFREG)
THKim et al., 2007).
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FE 192 Wi o]3ich. Az o2 AR 4220
=2 gpol| whal UALe] 2| Eo] obx]=d|(Lee and
Ryu, 2014), 2 Lol A= 2|z)E =5-2] oFo] Wo}
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S B
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Table 2. Correlation analysis
. wid Relative Surface Solar
Distance  Temperalwr&(C) o ymi)  humicity(%6) temperature(C)  radiation(Wim)
Temperature(C) -.228*
Wid speed(nVs) -.513** .246*
Relative humidity(%) 075 -.599** -.329**
Surface temperature( C) -.362** .378** 486** - 411%*
Solar radiation(W/m?) - 452%* 4425+ 408** -.253+ .600**
Net radiation(W/m?) - 425+ 332+* AB4** -.215¢ 486** 828**
**p<0.01, *p<0.05
5 olom 57 M| Wit e 117 Wi itk
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Table 3. Regression curve
The modified !
R R-squared R-squered f Sig
.609 371 8.634 .000

SEARFE SRR of| et 20 RIS H
(p<0.01).

7129] 75 F501A(p<0.05) Fe] HAIE B
et ol E2oA Eol o= vigho] 712& 7t
A7l Aoz IaE i) s A9 712t
=0 A BAE HAoH(p<0.01) 7]20] A5l
el A5t WolAl= A8 d(Yoon, 2001) 2
o} EolFict BH-2w o] AL p<0.01 S04 &
o3t Hgo g BAwich YA E3F p<0.01 5
oA ol Helom, ol YA S7H} 7129
Z7F2 o]oR|= AYPAHKim et a., 2016)9} 72
73S B B ARF B3 7|23 BAE 2
35 EHp<0.01). T2 749 Ais=olA 22
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