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Emission Control Area(ECA)?

• MARPOL Annex VI entered into force on 19 May 2005 and 
Regulations 14 and 18 define the method of controlling Sulphur
Oxide (SOx) emissions on a global basis and in defined protected 
areas called Sulphur Emission Control Areas (SECAs).

• The aim of the legislation is to reduce SOx emissions from ships 
to reduce the acidification of the atmosphere and the resulting 
acid rain
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Health Problems



1. Baltic Sea 
- came into force on 19 May 
2005

2. North Sea and English Channel
- came into force on 11 August 
2007
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ECA Areas in force to date
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ECA Areas in force to date

1.US East Coast
- came into force on 1st August 
2012

2.US East Coast
- came into force on 1st August 
2012

3.Hawaiian Islands 
- came into force on 1st August 
2012
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Port of Incheon (POI)
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Data

• Port of Incheon (POI)

– Incheon Port Authority(IPA)

– 13,784 vessels

– From Jan to Oct 2012

– European Environmental Agency(EEA) 2009

– Significant Ships 1996-2001

– etc
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Methodology







- Soot

Carbon Monoxide(CO)

Volatile Organic Compounds(VOC)

Nitrogen Oxides(NOx)

Particulate Matter(PM)

- Sulfur-rich fuels

Carbon Dioxide(CO2)

Sulfur Dioxide(SO2)
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Main Source 
– Internal combustion
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Methodology
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Results
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Conclusion

• Emission of SOX, NOX &  PM from ships is 
critical on health of human population

• No ECA has been designated yet in Asia 

• Designating ECA can reduce the impact 
remarkably as shown in this study

• It is high time that Asian countries should 
consider ECA in their regions.
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Modeling Process
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Case Study 

 Gold Coast, Chicago

 Lakeshore Drive between North Ave and Oak Street

 Analysis year – 2010

 For a typical day in January

 Extent of 1000m from Lakeshore Drive

 Particulate matter of size 2.5um

 24 hour averaging period



Case Study – Gold Coast Region, Chicago
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 One of most densely population regions in Chicago

 Bounded on the south by Oak St and East Lake Shore Drive, on the north by 

North Ave, from Lake Michigan west to Clark St 



Case Study Extent
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Intake Fraction – Subgroups and Microenvironments



estimates of externalities: physical impacts and 

monetary value

29



Major findings

 The long-term impact, cardiopulmonary deaths are about 

, comprising 0.08 % of the total population of 

82,841 people in the case study area.

 People living within 300 meters are contributing 50% of 

the total physical impacts attributable to the emissions of 

PM from the roadway although the portions of this short-

distance area are 24% in the total population and 18% in 

the total number of blocks, respectively. 

 Next medium-distant people between 300 m and 800 m 

are contributing 43% to the total impacts and the long-

distant people are affected by a minor portion (7%).
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Dispersion 
model



WINDROSE INCHEON 2014

Dominant Wind is

-8m/s

-direction : NNW



Aloha program simulation



SULFUR DIOXIDE

THREAT ZONE: (GAUSSIAN SELECTED)

Model Run: Gaussian SO2 ppm g/s

Red   : 484 yards --- (0.1 ppm) 0.5km 0.1 120

Orange: 1724 yards --- (0.01 ppm) 2km 0.01 90

Yellow: 4.0 miles --- (0.001 ppm) 4km 0.002 50

10km 0.001 20

NITRIC ACID NOX ppm g/s

THREAT ZONE: (GAUSSIAN SELECTED) 0.5km 0.1 180

Model Run: Gaussian 2km 0.01 150

Red   : 472 yards --- (0.1 ppm) 4km 0.002 90

Orange: 1.1 miles --- (0.01 ppm) 10km 0.001 30

Yellow: 4.9 miles --- (0.001 ppm)

Particulate matter PM ppm g/s

THREAT ZONE: (GAUSSIAN SELECTED) 0.5km 0.01 12

Model Run: Gaussian 2km 0.001 10

Red   : LOC is not exceeded --- (0.1 ppm) 4km 0.001 7

Note: Threat zone was not drawn because 10km 0.0005 2

the ground level concentrations never exceed the LOC.

Orange: 361 yards --- (0.01 ppm)

Yellow: 1708 yards --- (0.001 ppm)

Simulated emission table



Dispersion Map



Population density Map

Total
population

Male Female

Yong hyeon 79645 40929 38716

Dong chun 60038 29687 30351

Hak ik 57803 28832 28971

Yeon su 52757 27142 25615

Ok ryeon 47786 23,772 24,014 

Chung hak 31320 16032 15288

Sin hung 15372 7823 7549

Yeon an 7839 4173 3666



SO2 IF density map

SO2

Male Female Total

Yeon an 1669 1173 2842

Sin hung 417 322 739

Yong hyeon 786 595 1381

Dong chun 712 583 1295

Hak ik 692 556 1248

Yeon su 651 492 1143

Ok ryeon 571 461 1032

Chung hak 385 294 678



NOX

Male Female Total

Yeon an 1113 782 1895

Sin hung 250 193 444

Yong hyeon 437 330 767

Dong chun 475 388 863

Hak ik 461 371 832

Yeon su 434 328 762

Ok ryeon 380 307 688

Chung hak 257 196 452

NOx IF density map



PM

Male Female Total

Yeon an 1669 1173 2842

Sin hung 376 290 665

Yong 
hyeon

2807 2124 4930

Dong chun 3562 2914 6476

Hak ik 3460 2781 6241

Yeon su 3257 2459 5716

Ok ryeon 2853 2305 5158

Chung hak 1924 1468 3391

PM IF density map



Impact of PM
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