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The Analysis of Road Surface Characteristics for Road Risk
Management in Heat Wave: Focused on Cheongiju City
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Abstract: The purpose of this study was to calculate the priority areas for road management
and the potential areas of accident risk on heat wave days. Micro—climate analysis was
conducted to calculate road surface temperatures according to the road surface compositions
and solar radiation data; these findings suggested screening criteria for areas requiring priority
management for summer surface temperatures. In the analysis, the road surface temperature
showed a high correlation with the shadows caused by the terrain or buildings, and we
calculated risk management for four levels of risk using the ratios of the shadows and the
variations in the surface temperature. High risk occurred on the open roads on the outskirts of
the city and on the small roads around the industrial parks in the low, flat inner city, indicating
the need to manage these areas first. Through this study, it was possible to derive the
management factors for preventing road damage caused by heat wave.
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1) UMEP: Urban Multi-scale Environmental Predictor, SOLWEIG %2 Solar Long
Wave Environmental Irrandiance Geometry model.
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(1) BEHREFH0 ASE 2AA 24

Emissivity(e,) T,/ Mmax Toiart

Buildings 0.95 0.37 -3.41

Dark_asphalt 0.95 0.58 -9.78

Grass 0.94 0.21 -3.38
Water 0.98 0 0
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Relative | Air tem- Kdown Wind Wind
Year | Month | Day Hour | humidity | perature (/] direction | speed
[%] [l ['] [m/s]
2016 8 12 8 71 27.0 233.3 340 0.6
2016 8 12 9 66 28.3 411.1 320 1.7
2016 8 12 10 63 29.5 577.8 290 1.9
2016 8 12 11 54 31.1 713.9 340 2.3
2016 8 12 12 52 31.9 811.1 360 1.5
2016 8 12 13 52 33.0 741.7 20 2.1
2016 8 12 14 47 335 605.6 360 1.7
2016 8 12 15 46 34.2 622.2 340 1.7
2016 8 12 16 39 34.9 605.6 250 2.1
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(B 3) JUXNZ2Z HIE 258 SH #

Shadow ratio Min 1st Qu Median 3rd Qu Max
0.0 -1.47 -0.35 0.36 1.42 4.23
0.1 -1.79 1.54 2.78 3.66 5.96
0.2 -1.73 3.54 4.23 5.00 7.61
0.3 -2.25 5.37 6.31 7.08 9.80
0.4 -2.08 7.16 8.01 8.68 12.16
0.5 -3.15 8.19 9.12 9.92 14.10
0.6 -3.58 9.62 10.78 11.81 15.93
0.7 -3.57 11.19 12.43 13.26 16.88
0.8 -3.25 12.40 13.42 14.14 17.46
0.9 -3.24 12.92 14.03 14.69 17.62
1.0 -2.79 12.63 14.28 14.98 17.33

(B 4) JEX2Z HIg 287 C1EH|IL 22 A &

group diff lwr upr padj
0.1-0 1.399874 1.259633 1.540115 0
0.2-0 3.902603 3.796976 4.00823 0
0.3-0 5.370424 5.266016 5.474831 0
0.4-0 6.709039 6.606596 6.811482 0
0.5-0 8.536253 8.437956 8.634549 0
0.6-0 9.719357 9.620498 9.818217 0
0.7-0 10.9276 10.82932 11.02588 0
0.8-0 12.4032 12.30636 12.50005 0
0.9-0 12.88812 12.79119 12.98505 0
1-0 12.83591 12.73907 12.93274 0
0.2-0.1 2.502729 2.391657 2.6138 0
0.3-0.1 3.970549 3.860637 4.080462 0
0.4-0.1 5.309165 5.201117 5.417212 0
0.5-0.1 7.136378 7.032253 7.240503 0
0.6-0.1 8.319483 8.214827 8.42414 0
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0.5-0.2 4.63365 4.585363 4.681936 0
0.6-0.2 5.816754 5.767333 5.866176 0
0.7-0.2 7.024996 6.976736 7.073255 0
0.8-0.2 8.500601 8.455336 8.545866 0
0.9-0.2 8.985516 8.940083 9.03095 0
1-0.2 8.933302 8.888067 8.978537 0
0.4-0.3 1.338615 1.284692 1.392538 0
0.5-0.3 3.165829 3.120273 3.211385 0
0.6-0.3 4.348934 4.302175 4.395692 0
0.7-0.3 5.667175 5.511647 5.602703 0
0.8-0.3 7.03278 6.990439 7.075121 0
0.9-03 7.517696 7.475175 7.560217 0
1-0.3 7.465481 7.423173 7.50779 0
0.5-0.4 1.827214 1.78636 1.868067 0
0.6-0.4 3.010319 2.968129 3.052508 0
0.7-0.4 4.21856 4.177739 4.259381 0
0.8-0.4 5.694165 5.656931 5.731399 0
0.9-0.4 6.179081 6.141642 6.216519 0
1-0.4 6.126866 6.089669 6.164064 0
0.6-0.5 1.183105 1.1562321 1.213888 0
0.7-0.5 2.391346 2.362466 2.420226 0
0.8-0.5 3.866951 3.843413 3.890489 0
0.9-0.5 4.351867 4.328006 4.375727 0
1-0.5 4.299653 4.276172 4.323133 0
0.7-0.6 1.208241 1.1775 1.238982 0
0.8-0.6 2.683846 2.658059 2.709634 0
0.9-0.6 3.168762 3.14268 3.194844 0
1-0.6 3.116548 3.090813 3.142282 0
0.8-0.7 1.475605 1.452123 1.499088 0
0.9-0.7 1.960521 1.936715 1.984326 0
1-0.7 1.908307 1.884882 1.931731 0
0.9-0.8 0.484916 0.467984 0.501848 0
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