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Abstract

From January 1, 2020, the International Maritime Organization has implemented a global regulation, known as IMO 2020, to reduce
the sulfur content in fuel oil of ships from 3.5% to 0.5%. In this study, we used data from air monitoring stations to evaluate the change
in air quality at New Port and North Port in Korea areas after the regulation was implemented. The concentration of SO, and NO, was
higher in the port areas than in the surrounding areas due to exhaust gas from ships and vehicles. However, the SO, concentration
decreased by more than 50% in the port area, demonstrating the efficiency and positive effect of the IMO 2020 sulfur limit.
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Fig. 1. Trend of monthly inbound/outbound vessels and container volume.
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Table 1. Emissions and contribution rate by major source(NAPES, 2021)
Air pollutant emission
Major source category
Cco NOx SOx TSP PM;o PM: s vocC
Total (ton/year) 5,351 13,766 3,419 3,064 1,495 759 15,357
Non-road - ships 124% 451% 60.8% 10.6% 21.8% 38.9% 1.6%
transportation - other than ships 353% 17.8% 3.2% 2.2% 4.5% 8.2% 1.5%
New Port Road transportation 345%  226%  0.1%  21%  43%  7.9%  22%
?;f)i. 4 km?) Combustion in manufacturing industry 4.5% 82% 24.6% 22.8% 27.5% 252% 0.2%
Non industrial combustion 4.2% 3.8% 2.4% 0.3% 0.5% 0.6% 0.1%
Fugitive dust - - - 59.4% 37.6% 12.6% -
Solvent utilization - - - - - - 91.2%
Total (ton/year) 2,561 6,282 1,443 1,865 804 294 3,403
Non-road - ships 93% 403%  60.2% 72% 16.7% 41.4% 2.6%
transportation - other than ships 13.0% 11.1% 0.1% 2.0% 47% 11.7% 2.7%
North Port Road transportation 58.8% 31.6%  0.1%  2.0%  4.6% 11.5%  8.9%
?;;e.ls km?) Combustion in manufacturing industry 3.5% 4.8% 4.4% 0.1% 0.3% 0.6% 0.4%
Non industrial combustion 134% 12.1% 353% 0.5% 1.0% 2.1% 0.7%
Fugitive dust - - - 87.7% 71.8% 303% -
Solvent utilization - - - - - - 73.4%
* New Port area : Gangseo-gu, Busan + Jinhae-gu, Gyeongnam
** North Port area : Dong-gu + Nam-gu + Jung-gu, Busan
(C18¥~201) ¥ FolE HEPHHPORT-MIS, B2 & WAL 304.4 km'o|n, B} Ae Hio]
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Fig. 2. Location air monitoring stations around New Port and North Port area.
Table 2. Air monitoring stations and meteorological conditions
Meteorological conditions
Air monitoring stations - Rl WS WD
(AMS) year eomp. ainfa
(°C) (mm) (m/s) )
New SP New Port location 18 14.2 1,583 1.9 ENE
AWS

Port NS industrial complex AMS (908) ‘19 14.7 1,459 1.8 ENE
area GW  residential area AMS '20 14.5 1,849 1.9 ENE
North NP North Port location AWS 18 15.1 1,779 3.2 NE
Port GB residential area AMS (159) ‘19 15.7 1,623 3.1 NE
arca DY  residential area AMS 20 15.2 2,282 3.2 NE

(SP), Al2] Q17 A HQ] AkAko] #1274k
S(NS), FAA Hof| YR[7E HBFSHGW) 5 37 A17de]

o EEARE $F5IHTHNIER, 2019b; Air Korea,
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o, 53] 79 bS] T HYNP), $32] <)
A EhFA|2) FAA ) 91T FHEGB) 2 ol
FDY) 5 37} oItk AWS AHE A1% 1 Sl
A 7V 7Pk 70 AEA AskEe] AWS(908) W 7
AL 59 AWS(159)2] 27 Aelek

AMS ] th7] A}z offolsielololl | SP L NP A
o) 24 757N 20184 119 1905 25 24
AR F7NE 20204 129 3197k402] ARPE 2 9

PM,59] 791 ug/m’, SOz, NO,, 052] 74-9-0.001 ppm,
CO+=0.1 ppm O & FABICHKim and Park, 2020).

7V AR = FE 337F AWS(908) 2 AWS(159)
SA A=E PRISIATHKMA, 2021). 71V 4
20209 22 B g0 Zpefo] HAE tiH] 30~40%
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Table 3. Average concentration of air quality in New Port and North Port area

=1 s e

10

New Port area North Port area
Sp NS GW NP GB DY
19 36+21 41421 35+19 35421 39+22 35£19
20 29+17 3618 28+15 29+16 3017 31£15
PMq (V19%) (V12%) (V20%) (V17%) (V23%) (V11%)
(pg/ni) Nov. 18 48+32 50435 43+30 37+27 47428 38+25
~ ’19 36420 41+20 30+18 31+18 32+18 32+17
Dee. 33+17 39+17 27+14 31+14 34+15 33+14
’19 22+14 24+14 2012 22+15 23£15 18+13
20 17+12 21+13 14+11 17+11 16+10 14+11
PMys (V23%) (V13%) (V30%) (V23%) (V30%) (V22%)
(ug/m) Nov 18 27+18 28+19 19+12 24+16 25+14 19+12
~ 19 21+12 26+13 14+10 18+11 18+10 16+10
Dec. 21+13 22412 11+ 8 20+10 18+10 16+10
19 0.032+0.017 0.022+0.013 0.019+0.012 0.031+£0.016 0.018+0.011 0.020+0.013
20 0.029+0.015 0.017+0.011 0.017+0.011 0.027+0.015 0.013+0.008 0.015+0.010
NO, (V9%) (V23%) (V11%) (V13%) (V28%) (V25%)
(ppm) Nov. 18 0.037+0.017 0.027+0.016 0.026+0.015 0.035+0.017 0.031+0.018 0.027+0.014
~ 19 0.037+0.016 0.027+0.012 0.023+0.014 0.033+0.017 0.017+0.009 0.025+0.013
Dec. 20 0.037+0.018 0.021+0.011 0.021+0.013 0.025+0.016 0.014+0.009 0.018+0.011
19 0.011+0.011 0.006+0.004 0.004+0.002 0.009+0.009 0.005+0.004 0.005+0.003
20 0.005+0.002 0.005+0.001 0.003+0.001 0.004+0.002 0.003+0.001 0.004+0.002
S0, (V55%) (V17%) (V25%) (V56%) (V40%) (V20%)
(ppm) Nov ’18  0.009+0.010 0.004+0.003 0.004+0.001 0.005+0.004 0.005+0.005 0.004+0.002
~ ’19  0.009+0.008 0.005+0.003 0.003+0.001 0.005+0.003 0.004+0.002 0.004+0.002
Dec 20 0.005+0.002 0.005+0.001 0.003+0.001 0.004+0.001 0.003+0.001 0.004+0.001
19 0.038+0.023 0.029+0.017 0.032+0.018 0.029+0.018 0.030+0.015 0.033+0.017
20 0.030+0.019 0.027+0.015 0.031+0.015 0.025+0.014 0.030+0.014 0.032+0.015
o, (V21%) (V7%) (V3%) (V14%) ) (V3%)
(ppm) Nov 18 0.023+0.016 0.022+0.014 0.022+0.014 0.019+0.012 0.022+0.012 0.023+0.014
~ ’19  0.027+0.018 0.020+0.013 0.024+0.013 0.020+0.013 0.022+0.011 0.022+0.012
Dec 20 0.019+0.012 0.020+0.011 0.022+0.010 0.021+0.011 0.025+0.010 0.025+0.012
’19 0.4+0.1 0.3+0.1 0.5+0.2 0.4+0.1 0.5+0.1 0.5+0.1
20 0.4+0.1 0.3+0.1 0.4+0.1 0.4+0.2 0.4+0.1 0.5+0.1
co () ) (V20%) () (V20%) ()
(ppm) Nov 18 0.4+0.1 0.4+0.1 0.6+0.2 0.4+0.1 0.4+0.1 0.5+0.1
~ ’19 0.4+0.1 0.4+0.1 0.5+0.2 0.4+0.1 0.4+0.1 0.5+0.1
Dec. 0.4+0.1 0.320.1 0.4+0.2 0.4+0.1 0.4+0.1 0.5+0.1
% (V %) : decreasing rate of annual concentration in ‘20 year compared to ‘19 year
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Fig. 3. Monthly average concentration of air quality.
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