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ABSTRACT

Objectives: In this study, the scale of exceeding the extreme heat exposure standard at the construction site was
estimated using the nationally approved statistical data and wet bulb globe temperature modeling method. By
comparing and analyzing the modeling results with the existing work environment monitoring results, the risk of
heat exposure at outdoor construction sites was considered.

Methods: Using the coordinates of second level administrative districts and meteorological observatories as
the key, the automated synoptic observing system data and building permit data for 2021 were matched. The
wet-bulb temperature was obtained using Stull's formula, and the globe temperature was obtained using the
Takma200s model. WBGT was calculated using these. Excess rates were obtained compared to exposure limits
for heavy work-continuous work and moderate work-25% rest. It was compared with the results of the work
environment monitoring in 2020.

Results: As a result, 1,827,536 cases were estimated for 11,052 workplaces in one year. This is much higher
than the 5,116 cases of 3818 workplaces of the existing work environment monitoring results. It is confirmed
that the exposure limit was exceeded in 10.6~24.0% of the entire period and 70.2~84.1% of the peak period
of the heat wave. It is very high compared to 0.9% of the existing work environment monitoring result.
Conclusions: It is necessary to improve the system of monitoring and statistics related to extreme heat.
Additional considerations are needed regarding WBGT estimation methods, meteorological data, and
evaluation time. Various follow—-up risk assessment studies for other industries and time series need to be
continued.
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Figure 1. Matching the automated synoptic observing system data and building permit data
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Table 1. Matching second-level administrative districts and automated synoptic observing system

First-level administrative
district(count of second-level
administrative districts)

Meteorological observatories(No. of observatories)

Minumun Maximum Average
distance distance distance
(km) (km) (km)

Seoul(25) Seoul(108) 2.81 16.1 9.41
Busan(16) Busan(159), Gimhae-si(253), Yangsan-si(257) 9.61x102% 164 7.78
Daegu(8) Daegu(143) 4.97 19.2 9.37
Incheon(10) Incheon(112) 1.43 87.56 19.0
Gwangju(b) Gwangju(156) 3.82 12.6 7.89
Daejeon(b) Daejeon(133) 3.52 10.7 8.59
Ulsan() Gyeongju-si(283) 28.2 38.3 322
Sejong Cheonju(131) 18.4 18.4 18.4

Gyeonggi—do (40)

Dongducheon(98), Paju(99), Chuncheon(101), Seoul(108),
Incheon(112), Wonju(114), Suwon(119)

4.42x10" 436 18.1

Bukchuncheon(93), Cheorwon(95), Daegwallyeong(100),

Gangwon-do (18)
Wonju(114)

Chungcheongbuk-do(14) Chupungnyeong(135)

Chungcheongnam-do(16) Hongseong(177)

Jeollabuk-do(15) Sunchang-gun(254)

Chungju(127), Cheonju(131), Daejeon(133),
Seosan(129), Cheonju(131), Daejeon(133), Jeonju(146),

Chupungnyeong(135), Jeonju(146), Gochang-gun(251),

Chuncheon(101), Bukangneung(104), Gangneung(105), 1.47 73.2 33.2

6.43 38.8 20.2

2.82 48.2 26.2

2.00 40.2 214

Gwangju(156), Mokpo(165), Yeosu(168), Gochang-gun(251),

Jeollanam-do(22)

Yeonggwang-gun(252), Sunchang-gun(254), 2.90 447 19.4

Boseong-gun(258), Gangjin—gun(259), Gwangyang-si(266)
Ulleungdo(115), Chupungnyeong(135), Andong(136),

Gyeonsangbuk-do(24)

Sangju(137), Pohang(138), Daegu(143), 3.32 57.5 24.3

Cheongsong-gun(276), Gyeonju-si(283)
Changwon(155), Yeosu(168), Jinju(192), Gimhae-si(253),

Gyeonsangnam-do(22)

Bukchangwon(255), Yangsan-si(257), Uiryeong-gun(263),  3.36 42.0 17.8

Hamyang-gun(264), Gwangyang-si(266)

Jeju—do(2) Jeju(184)

8.00 21.6 14.8
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Figure 2. National daily number of construction and the number of cases exceeding the exposure limit
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Figure 3. Existing work environment monitoring and the number of excess cases by year

Table 3. Existing work environment monitoring and the number of excess cases of construction by year

Vear First half Second half Total
Monitored Exceeded Monitored Exceeded Monitored Exceeded

2013 1 0 3 0 4 0
2014 5 0 4 0 9 0
2015 5 0 6 0 6 0
2016 8 0 4 2 12 2
2017 10 0 6 1 16 1
2018 5 1 4 0 9 1
2019 5 0 6 0 11 0
2020 8 0 4 0 12 0
Total 29 1 23 3 84 4
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Table 4. Comparison of existing working environment measurement results and modeling results at construction site

Exist work environment monitoring sites

Construction sites

[tems ) . g
Total Manufacturing  Construction ~ assessed by modeling

Base year(year) 2020 2020 2020 2021

Work environment monitoring cases 5,116 4,936 12 1,827,536
Exceeding exposure limit cases 44 44 0 192,837-439,190
Excess rate(entire period)(%) 0.9 0.9 0 10.6-24.0

Excess rate(peak period)(%) 0.9 0.9 0 70.2-84.1

Work environment monitoring sites 3,818 - - 11,052

Work environment monitoring target sites 19,134 - - 11,052
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