
Proposal for MEPC New Output 
on PM Emission
from Ships

Team PMaster

1



1

2

3

4

Index
Particulate Matter
▪ What’s PM
▪ Damage

Perspective of Maritime Industries 
about PM
▪ PM from Ship
▪ IMO

Current Cases for Abating PM

Proposal for New Output

2



1.Particulate Matter

3



1. Particulate Matter
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What’s PM

●PM2.5

●PM10

- Dust
- Pollen
- Mold

- Black Carbon



1. Particulate Matter
Damage

On Human Health

RESPIRATORY
EFFECTS

CARDIOVASCULAR 
EFFECTS

“The IARC under the WHO
classified PM as a group 1 
carcinogen in October 2013”

“The WHO announced that 7 million 
people died earlier in 2014 due to 
PM”

Effects of PM on the human body

The relationship between PM concentration and 
mortality rate
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1. Particulate Matter On Environment

Visual Black Carbon on ice in Arctic
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Damage

Black Carbon



1. Particulate Matter On Environment

Damage

“BC is a dangerous local air pollutant which 
can also be transported across the globe.”

Infographic of Black Carbon

Total shipping CO2-eq emissions, 20-years 
and 100 year GWP, 2015

7/34



2. Perspective of
Maritime Industries
about PM
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2. Perspective of Maritime Industries about PM

PM from Ship

Dirty 10

Asia Area

“High PM 
concentration along 
the shipping lanes”

“Top 10 ports 
worldwide with 
the highest level 
of PM emissions”
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China Port

Bohai Rim Area (BRA)

- Tianjin Port
- Qingdao Port

Yangtze River Delta (YRD)

- Shanghai Port
- Ningbo Port

Pearl River Delta (PRD)

- Guangzhou Port
- Shenzhen Port
- Hongkong Port

Spatial distribution of PM emissions from maritime transportation in China

2. Perspective of Maritime Industries about PM

PM from Ship
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구분 NOx SOx PM10 PM2.5 VOCs

total 
emissions

Busan 43,755 10,659 6,607 2,458 42,207

Incheon 49,460 12,854 8,292 2,730 54,211

Ulsan 47,506 47,979 5,910 2,987 98,781

104,037 64,649 33,854 16,140 85,226

Nationwide 1,157,728 352,292 233,177 98,806 1,010,771

ship's 
emissions

Busan 17,997 7,487 1,022 928 854

Incheon 3,873 1,584 237 217 544

Ulsan 8,147 3,468 464 421 288

15,225 6,172 875 797 1,196

Nationwide 151,735 38,467 7,091 6,539 20,970

The ratio of 
ship 

emissions to 
total 

emissions(%)

Busan 41.1 70.2 15.5 37.8 2.0

Incheon 7.8 12.3 2.9 7.9 1.0

Ulsan 17.2 7.2 7.9 14.1 0.3

14.6 9.5 2.6 4.9 1.4

Nationwide 13.1 10.9 3.0 6.6 2.1

The ratio of 
ship emissions 

to total 
emissions(%)

Busan

Busan Port in South Korea

2. Perspective of Maritime Industries about PM

PM from Ship
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2. Perspective of Maritime Industries about PM

Northern 
Sea Route

Northwest 
Passage

PM from Ship
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PM emission amount of 
mobile pollution sources(2015) 

Vehicle

* S. Korea

2. Perspective of Maritime Industries about PM

PM from Ship

46.40%

Vessel Construction Machinery
Agricultural Machine Railway
Aviation

PM emission amount of 
Off road mobile pollution sources(2015)

* S. Korea

Total Emissions Ship’s Emissions The Ratio

(2014)
* S. Korea
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2. Perspective of Maritime Industries about PM

Under Discussions…

IMO
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On MARPOL ANNEX VI
Chapter 3 – Requirements for control of emission from ships

Reg. 12  Ozone Depleting Substances

Reg. 13  Nitrogen Oxides (NOx)

Reg. 14  Sulphur Oxides (SOx) and Particulate Matter

Reg. 15  Volatile Organic Compounds (VOCs)
…..

*Note by the International Maritime Organization to the UNFCCC Talanoa Dialogue 

PM

IMO

2. Perspective of Maritime Industries about PM
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3. Current Cases for Abating PM



3. Current Cases for Abating PM

Goal : Reducing port PM by more than 50% by 2022                         
*MOF-MOE 

China I China II 〮〮〮 〮〮〮 China V

20% 40% 〮〮〮 〮〮〮 92%
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Emission Control Areas (ECA)
Case of South Korea

From 1. 9. 2020 : 
Mandatory to use 0.1% Sulphur    
contents fuel while at berthing and anchoring

From 1. 1. 2022 :
Mandatory to use 0.1% Sulphur 
contents fuel while navigating ECA

“No relation to international ECA                 
designated by the IMO”

3. Current Cases for Abating PM
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Regional DECAs
Bohai Rim Area, 
Yangtze River Delta,                         
Pearl River Delta

National DECAs
Coastal control areas
Inland control areas

Reduction figures
0.50% for ships entering ECA

3. Current Cases for Abating PM

Domestic Emission Control Areas(DECAs)
Case of China
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3. Current Cases for Abating PM

Predicted PM Reduction

USA ECA : -74%
MED ECA :  -23.7%    

Effects of ECA

Distribution of ship emissions in the GPRD region in 2015 and 2030, BAU 
versus with an ECA 
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Area
20NMs in radius from 
specific lighthouse in each port

Advantage
entry/leave fees are discounted

Ship Type
Recommended speed (kts) for port

Busan Ulsan
Yeosu, 

Gwangyang
Incheon

Container ship 12 12 12 12

General cargo ship 10 - 10 10

Car carrier 12 - - -

Crude oil carrier - 10 - -

Chemical carrier - 10 - -

LNG carrier - - 10 10

3. Current Cases for Abating PM

Vessel Speed Reduction(VSR) Program
Case of South Korea
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3. Current Cases for Abating PM

Vessel Speed Reduction(VSR) Program
Case of USA-Los Angeles Port and Long Beach Port
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Average fuel consumption of a 14,000-TEU container ship
at different speeds

NOx and PM vs engine speed

1. Reduces all pollutants

2. All ships can do it

3. Easy to Monitor

3. Current Cases for Abating PM

Advantages of VSR

23/34



3. Current Cases for Abating PM
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4. Proposal for New Output



MARPOL
Current 
Situation

Request for Discussion 
about Legislating to 
Regulate PM Emission 
from Ships

: 3 Step Work Plan

PROPOSAL to MEPC

4. Proposal for New Output
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4. Proposal for New Output

Phase 1 Phase 2 Phase 3

Considering Preceding 
Conditions for New Reg.

3 STEP WORK PLAN

▪ Current 
Situation

▪ Measuring 
Method

▪ Abatement 
Strategies

▪ Applicability

Selecting Effective 
Abatement options

Legislating Regulation

▪ Target Value

▪ New 
Regulation

▪ Policy

▪ Engine 
Technology

▪ Fuel 
Technology

▪ Exhaust Gas
Treatment
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4. Proposal for New Output

Current 
Situation

Measuring 
Method

Abatement 
Strategies

Applicability

• Emission

• Damage

• Discussion

• Abatement 
Policy

• Progress of 
Technology

• Difference 
between 
Nations

- Technology Level
- Policy Direction

• Abatement 
Technology

Considering Preceding 
Conditions for New Reg.

• Measurement 
considering 
differences 
between       
PM and BC

Phase 1
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4. Proposal for New Output

Applying of ‘VSRP’

Establishment of the ‘PECA’

✓ MARPOL   Annex VI  Appendix III

✓ Where to Establish

- (Domestic Law O - ex : S. Korea, China)

- (Domestic Law X – ex : Mediterranean Sea)

✓ Regulatory Level 
- based on PM Regulation (Upcoming)

Phase 2 Selecting Effective Abatement options

✓ Reduction rate of speed

✓ VSR Program Zone

✓ Speed Monitoring

✓ Compensation

DPF(Diesel Particulate Filter)

Political Option Technical Option
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4. Proposal for New Output

“XX% Reduction of PM from 
Ships by 20XX Globally”

Legislation of an Independent
Regulation that Regulates

PM from Ships.

IMPLEMENTATION

Legislating Regulation

▪ Target Value

▪ New 
Regulation

Phase 3
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