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In Ulsan, large-scale industrial facilities emit large amounts of various odors and hazardous air pollutants.
This study investigated the current status of odor problems in Ulsan and suggested a comprehensive man-
agement system. Owing to the geographical conditions, weather conditions, major industrial complexes, and
management of emission facilities, complaints about odor occur mainly in summer. The city authority responds
to odor problems by preparing comprehensive measures to prevent odors and introducing unmanned sampling
devices, real-time monitors, and a mobile monitoring system. Major odor substances and pollution char-
acteristics can be identified through these efforts, but information on specific odor substances, complex odors,
emission sources, and transport pathways is lacking. Therefore, it is necessary to upgrade the current mon-

itoring system and establish a comprehensive management system to solve this problem.
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(a) Major industrial complexes in Ulsa
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(b) Wind rose (2015-2020)
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Fig. 1. Major industrial complexes and wind patterns in Ulsan, South Korea. Meteorological data were obtained from a

weather station (ID 152).



LAl R A} ERVAA 75 A 45

140
120
100
@
Q
§ 80
3
o 60
(o]
40
J L
Jan Feb Mar Apr
= Jung-gu 1 0 0 0
Nam-gu 6 6 23 14 27
Dong-gu O 4 2 5 2
mmm Buk-gu 3 9 18 11 14
mmm Ulju-gun 8 2 9 2 18
——Total 18 21 52 32 62

s L i s
o 5 'J

May Jun

Aug Sep Oct Nov Dec
1 1 0 1
44 27 40 22 33 25 8
11 2 15 13 6 2 1
25 15 36 19 24 20 10
21 32 32 30 M 5 4
104 77 123 85 75 52 24

Fig. 2. Monthly occurrence of odor complaints in Ulsan in 2020. Data were obtained from the Ulsan Institute of Health and

Environment.?

2.2. SMAl ofFle] F2 #elnt 854
20201 RG] gl AAE 2 oFF R
2 AN A vddE fdske o Al
T AREE), FEARE A EREE), TiAE S frE
she ZEfoldl AFAIUE, oFsE)olth) A o]
FREAL (1) Absele gryel, oflf, W23t

N
W, FEAE, 24, 29, ) GIF, HUE, oFSE,

AAFOIAE 2ol 22, SRyl WA, S5,
SFR, (3) WHES GEFIME ulSI=R, WA, of

WIS, kR, HQIE, (4) $Fw LA ok, o

Aol M SRS o e 28 A%
HEA Sre) FYRYoRE A4 o UL 77
&17] ofiTh.

A7) shekek ofRAge] e e (1) ARl
% AR, IE, ABR, 20 5 O JFS
/ﬂg] \_6‘oﬂ ‘/]—5]. ooﬂ%;él l'—% (2) i;r,} o:]é;‘d 7]04
A A7) B 3 el OHED WiE, (3) =F 2
AEg AN TMEeR A9 998 Wi, (4) o
ABHol 7t 34| WHe} TAA SN v FE5)

olo] [e)

Uz

B WA, (5) FAAS W, o8, 5
ST 5ol ¥l g 4B Waelth)

2.3. 24| obF| i SsiE
231 A FE) A

Wt 2021“‘ 49 REARE T3 YA
E3), FelotH 7] 550

cE

(20211 5t F71 <), oFF U B EA 2 2200 (2021
9 37] 7t o), AARE flit)7] SEAISE TS T
Z=31] AAIFQ] o rUEHE AAEL ) 8 Y
|2 (1) 734 3 4958 1097 3R] 55
A X, (2) AR HEE 9 B4 glolejo]
23}, (3) o FRAARET FEAAAS FH AL
FEE o= 1 Fes 5 A= 314 As
@) AR Ul A BRSNS ARs AR A
3 Azl tish AR, (5) A RUE A O
2 B, gskea, gl RTIseE

(VOCs) T FHAFRE A, (6) FuIN = o®
WA 5 et e d 2 1057H L AR &

4, (7) S EUHHALE 30, FFHAEAEAHF A
SthE 37t 3], (8) 424H 109707 AR 15470
AAZ DR IALINE =] 95 A8l
94 = ) Xd gt £FFEL sk Aotk

232, FAMAEYA 2R 5557

A= 04%4 N9 B FPA] S2HHQ0 AEANFH
S 91el 20097E DAH R TR EYAAES =
Aalom, 20219 ) BA) AT o5 23
7] & 55tE BEA3lal itk FAH o2 s 4 25
@A) 22007} 7| ZAAEAI ﬁmw 1o)), B
€154 13th), 57152 20)), B2 30), &5
S 100, o152 ap) WiEs) Waryel o) 72
SRATANZES el ek wAAE TR o

) AR Do) ARFEIL, olBA e NATHE A1l

} & el FAZA AR A et Fig. 3).

NI\

_I

N

oX



46

(a) Automatic sampler

Fig. 3. Sampling devices and real-time odor monitors
installed in Ulsan. Photos were obtained from the
Ulsan Metropolitan City.
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Fig. 4. Real-time odor monitors (n =22) and odor monitoring
stations (n = 19) operated by the Ulsan Metropolitan
City and the Ulsan Institute of Health and Environment,
respectively.
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Table 1. Classification of odor monitoring stations in Ulsan operated by the Ulsan Institute of Health and Environment in

2020.9 Their locations are presented in Fig. 1.
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Fig. 5. Mobile monitoring system for the monitoring of odor
and VOCs operated by the Ulsan Institute of Health
and Environment.
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