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BACKGROUND



Ports and waterway intensive

Hierarchical development pattern: Guangzhou and Shenzhen as main ports, Huizhou and 

Humen etc as important regional ports

High intensive waterway: “Three vertical, three horizontal, and three line”



 Container throughput of Shenzhen, Hong Kong and Guangzhou accounted for about 30% in the 
world’s top ten container ports；

 Marine emissions has become an important source of air pollution.

Expanding ports: dual challenges

Main ports in PRD Container handling volume of the global top ten ports (10000 TEUs)



INVENTORY COMPILATION 

METHOD AND DATA SOURCE 



E=VAN × P × LF × A × EF

Vessel Calls:
Port information, acquired 
from MD by investigation 

Power of vessel equipment:
Analysis by the ship information database

Emission factor：
Refer to the USEPA research 
reports and other publications

Inventory compilation method

Fractional load of equipment in a 
specific mode ：
Analysis by the ship trajectory database

Operation time-in-mode:
Analysis by the ship trajectory 
database



※ With AIS data , vessel registration information data (static 
information) and vessel trajectory data (dynamic information) can be 
collected.

Printscreen 1 Printscreen 2

Automatic identification system(AIS)application



AIS application：vessel information database 

AIS data collection Database establishment

Data mining and analysisCalculation support

引擎类型 燃料类型 含硫率 SO2 NOX PM10 PM2.5
1) HC2） CO

主引擎 低速柴油机 残渣油 2.70% 10.29 18.10 1.42 1.31 0.60 1.40

主引擎 低速柴油机 船用柴油 1.00% 3.62 17.00 0.45 0.42 0.60 1.40

主引擎 低速柴油机 船用汽油 0.50% 1.81 17.00 0.31 0.28 0.60 1.40

主引擎 中速柴油机 残渣油 2.70% 11.24 14.00 1.43 1.32 0.50 1.10

主引擎 中速柴油机 船用柴油 1.00% 3.97 13.20 0.47 0.43 0.50 1.10

主引擎 中速柴油机 船用汽油 0.50% 1.98 13.20 0.31 0.29 0.50 1.10

主引擎3） 柴油机 船用汽油 0.50% 2.08 13.20 0.31 0.29 0.47 1.10

辅助引擎 柴油机 残渣油 2.70% 11.98 14.70 1.44 1.32 0.40 1.10

辅助引擎 柴油机 船用柴油 1.00% 4.24 13.90 0.49 0.45 0.40 1.10

辅助引擎 柴油机 船用汽油 0.50% 2.12 13.90 0.32 0.29 0.40 1.10

辅助引擎3） 柴油机 船用汽油 0.50% 2.12 10.00 0.31 0.29 0.26 1.50



AIS application：vessel trajectory database 

Vessel 

Type

Statis

tics

Fairway 

Cruise/h

Slow 

Cruise/h

Maneuv

ering/h

Hotellin

g/h

Cargo Ship 52 0 0.43 5.52 18.49

Container 

Vessel
93 0.16 0.51 0.73 22.08

Dry Bulk 

Carrier
93 0.01 0.38 0.99 29.89

Chemical 

Carrier
110 0 0.64 4.27 32.41

Pleasure 

Vessel
50 0.77 0.03 0.18 0.99

Shenzhen

Yantian

Shekou
Mawan

Chiwan

Dachanwan

AIS data collection Database establishment

Data mining and analysisCalculation support



Database introduce

 Vessel registration information database: The number of 

vessels included is over 11,375, containing 483 ocean-going 

vessels (coded by IMO), 4,612 coastal ships (coded by MMSI 

but no IMO ), 6,280 river vessels (acquired from MD 

through survey), including ship owners,  registered port, ship 

type, main power, auxiliary power,  boiler,  DWT, GT, NT, trade 

area, main routes, main type of trade goods and so on.

 Vessel trajectory database: The number of vessels included is 

more than 700, with two years of historical vessel trajectory 

with time intervals of 0.5 to 8 minutes. 



CHARACTERISTICS OF SHIPPING 

ACTIVITIES



Emission Inventory compilation

 Based year:2013

 Pollutants covered: SO2,NOX,CO,PM10,PM2.5 and VOCs

 Vessel types covered: Chemical product tanker, conventional cargo ship, bulk carrier, container ship, 
gas tanker, oil tanker, passenger ship, fishing vessel and tug 

Load 
factors

(LF)

Emission rates Vessel activity

Time in 
mode

(T)

Vessel 
calls

(VAN) 

AIS data

Emission estimation 
model 

(E=VAN*P*LF*EF*AF*T)

Emission 
factors

(EF)

Marine emission inventory

Engine 
power

(P)

LRS Vessel 
files

Adjust  
factors

(AF)

Interviews 
with MD

Literatures and 
oversea studies 

Port development plan 
and Internet resources



Characteristics analysis：distribution of age

Ocean-going vessels Coastal vessels

River vessels 
Oceangoing vessels(except passenger vessels) 

accounted for more than 50% within 15 years;

Coastal vessels accounted for more than 50% 

within 10 years, accounted for about 90% 

within 15 years;

The age of about 70%  river vessels are older 

than 10 years;

In general, for vessels average age ,River ＞

Ocean-going ＞Coastal
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Characteristics analysis：distribution of vessel type and DWT

 ocean, coastal and river are quiet 

different in vessel types and 

DWT; 

Ocean-going vessels Coastal vessels

River vessels 

Chemical
Carrier

Cargo
Vessel

Dry Bulk
Vessel

Containe
r Vessel

Gas
Tanker

Oil
Tanker

Passager
Vessel

Average DWT 306 228 1315 861 144 926 352
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Characteristics analysis: operation time and LF

Averaged Operation time-in-mode

 Operation time-in-mode is quiet 

different for vessel types; 

 Engine LF is quiet different for 

vessel types.

Averaged  Auxiliary Engine Load Factors 

/h

Averaged Main Engine Load Factors 

LF
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SHIP EMISSIONS IN PRD



Marine emissions inventory in 2013, PRD

2013 SO2/t NOx/t CO/t PM10/t PM2.5/t VOCs/t

Total 41187 80541 7903 5808 5379 2874 

 Emission numbers to be verified and published soon.



Source contribution of marine emissions：2013 VS 2010

2013年 Guangzhou Shenzhen Zhuhai Foshan Jiangmen Dongguan Zhongshan Huizhou Zhaoqin

Cargo 

throughput/10kt
45125.16 22806.67 7745.44 5253.01 6210.67 9227.73 5153.47 5256.85 2729.07

Passenger 

throughput/10kP
74.89 432.57 583.88 74.12 16.63 32.3 118.52 0 0

Ocean foreign 

trade/10kt
11080.67 17706.8 1724.31 2133.57 562.04 2020.77 639.14 2336.6 273.33

2013 2010

Pollution contribution in 2013 in line with  throughput ranking by cities
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Source contribution of marine emissions：2013 VS 2010



2013 2010

PM10
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Source contribution of marine emissions：2013 VS 2010
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Source contribution of marine emissions : analysis

Top three

• Guangzhou

• Shenzhen

• Huizhou 

>70%

Source contributions by cities Source contributions by modes 
and driving area
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SHIP EMISSIONS IN HONG KONG
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HK air pollutant emission inventory 2013




