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Abstract This study examined the status of resident evacuation sites notified to nearby communities, centered on
business sites subject to the risk management plan of Incheon, Siheung, and Ansan. Through an analysis of the
meteorological data, the direction of improvement of the site selection process for the safe evacuation of chemical
accidents was studied. Among a total of 111 evacuation sites, 30 schools were selected the most, and 2-3 sites were
usually selected for evacuation. As a result of an analysis of the Incheon meteorological data of 2016, the frequency
of occurrences was 18.8525% in the NNE wind direction, 18.0328% in the NNW wind direction, 12.2951% in the
WSW wind direction, 9.0164% in the SSE direction, 8.4700% in the SW direction, 6.5574% in the W direction, and
5.7376% in the S direction. The NNE wind direction showed the highest frequency, but the other winds showed a
relatively high frequency, indicating that the annual wind direction was not biased toward one side.

Keywords : Accident scenario, Chemical accident, Resident evacuation, Wind direction, Windrose.
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SW(225°) SE(135°)

SSW(202.5°) SSE(157.5°)

S(180°)

Fig. 1. 16 directions and degrees.
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Table 1. Notification statistics of sites to evacuate in Incheon, Siheung and Ansan.

Evacuation site
) ) ) More than 4 Omission Total
1 site 2 sites 3 sites .
sites
Company 8 15 14 7 11 55

Table 2. Evacuation site statistics considering directions in Incheon, Siheung, and Ansan.

Only main wind direction Other wind direction Total

Company 32 12 44

Table 3. Types of evacuation sites in Incheon, Siheung and Ansan.

Classification School Sub\l’vay Park Apartment Olth'er Government etc. Total
station building office
Evacuation site 30 3 27 8 28 2 13 111
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Table 4. Annual wind direction analysis of Incheon in 2016.
.Win_d 20° 50° 90° 110° 140° 160° 180° 200°
direction
Days 69 7 12 8 13 33 21 10
.Wir{d 230° 250° 270° 290° 320° 340° 360° Total
direction
Days 31 45 24 6 4 66 17 366
Table 5. Monthly wind direction analysis of Incheon in 2016. (Unit : day)
WD
20° 50° 90° 110° 140° 160° 180°  200°  230° 250° 270° 290°  320° 340°  360° Total
Month
1 12 1 2 2 10 4 31
2 6 1 2 1 2 3 1 1 1 10 1 29
3 3 1 2 2 1 6 6 1 8 1 31
4 3 2 1 2 3 3 5 5 2 3 1 30
5 1 2 2 2 1 4 11 2 1 5 31
6 2 2 2 4 6 9 1 1 2 1 30
7 1 3 3 1 1 8 10 1 3 31
8 4 1 2 1 2 3 1 5 1 11 31
9 5 2 4 1 1 6 1 3 1 1 5 30
10 13 1 3 1 4 2 1 3 3 31
11 9 3 1 6 2 2 2 1 4 30
12 12 1 1 5 3 1 6 2 31
WD : Wind direction
Hlom F8F 340000 2ol 66U T HAAR Hol #H5 F 3548 %= AXSA 999 A F 30¥€ FollA
o) I HE o]o] F3o] 250091 Fol 459, 160°%1 60| 160° TS 7|EFH o U HIF 200 %E
o] 339, 230°¢ ol 31 é 270°<ﬂ o] 244, 180°  UYEHCE 10€9 ZS F 31Y¥ 5 134, 1189 4%
0] o] 21, 360°21 Fo] 17%, 140°2 Fo] 13?4_, 90° & 30¥ ¥ 9%, 12€¥9 A9 =319 F 12¥0] 20° W
o1 o] 124, 200°¢1 o] 10%_1 110°91 go] 84, 50° oA nleho] eﬂﬂl Aow A om, Azt H|F
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Table 6. Annual probability of wind speed and wind direction of Incheon in 2016. (Unit : %)
Wind speed

0.5-0.9 1.0-1.9 2.0-29 3.0-3.9 4.0-4.9 >5.0 Total

Wind direction
N 348.75 - 11.25 0.0000 0.2732 1.3661 1.0929 0.5465 1.3661 4.6448
NNE 11.25 - 33.75 0.0000 0.8197 8.7432 6.2842 2.4590 0.5465 18.8525
NE 33.75 - 56.25 0.0000 0.2732 0.2732 1.0929 0.2732 0.0000 1.9126
ENE 56.25 - 78.75 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
E 78.75 - 101.25 0.0000 0.0000 0.5465 2.1858 0.5465 0.0000 3.2787
ESE 101.25 - 123.75 0.0000 0.2732 1.0929 0.5465 0.2732 0.0000 2.1858
SE 123.75 - 146.25 0.0000 1.0929 1.0929 1.0929 0.0000 0.2732 3.5519
SSE 146.25 - 168.75 0.0000 0.5465 6.0109 1.6393 0.8197 0.0000 9.0164
S 168.75 - 191.25 0.0000 0.2732 1.6393 2.7322 0.8197 0.2732 5.7376
SSW 191.25 - 213.75 0.0000 0.0000 1.0929 0.8197 0.8197 0.0000 2.7322
SwW 213.75 - 236.25 0.0000 0.8197 5.1923 1.3661 0.8197 0.2732 8.4700
WSw 236.25 - 258.75 0.0000 1.3661 8.4700 2.4590 0.0000 0.0000 12.2951
w 258.75 - 281.25 0.0000 0.5465 4.9180 0.2732 0.2732 0.5465 6.5574
WNW 281.25 - 303.75 0.0000 0.5465 0.0000 0.8197 0.0000 0.2732 1.6393
NW 303.75 - 326.25 0.0000 0.0000 0.2732 0.0000 0.2732 0.5465 1.0929
NNW 326.25 - 348.75 0.0000 1.9126 7.6503 3.0055 2.1858 3.2787 18.0328
Sub-total 0.0000 8.7432 48.3607 25.4098 10.1093 7.3771 100.0000

18.8525
18.0328
12.2951
WNW
0 2 4 6 8 10 12 14 16 18 20
Occurree frequency (%)
Fig. 2. Annual wind direction frequency of Incheon in 2016.
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