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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 Vertlcal three horlzontal and three line”
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Expanding ports: dual challenges

Main ports in PRD }gjﬁifﬁ Container handling volume of the global top ten ports (10000 TEUs)
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® 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.
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INVENTORY COMPILATION
METHOD-AND-DATA SOURCE



Inventory compilation method

E=VAN XP XLF XA XEF

| Vessel Calls: 1 ' Emission factor :
: ' I | Refer to the USEPA research

| Port information, acquired . ..
from MD by investigation , ; reports and other publications I

| “Power of vessel equipment: o [
Analy5|s by the ship information database | | Operatlon time-in-mode: '
''''''''''''''''''''''' — Analysis by the ship trajectory |
database i

' Fractional load of eqmpment ina
l specific mode :
| Analysis by the ship trajectory database [



Automatic identification system(AlS)application
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X With AIS data, vessel registration information data (static
information) and vessel trajectory data (dynamic information) can be

collected.



AIS application : vessel information database
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AlS application : vessel trajectory database
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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.

» \essel trajectory database: The number of vessels included iIs
more than 700, with two years of historical vessel trajectory

with time intervals of 0.5 to 8 minutes.
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CHARACTERISTICS OF SHIPPING
AC TIVITIES



Emission Inventory compilation

B Based year:2013

B Pollutants covered: SO,,NO,,CO,PM,,,PM, . and VOCs

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

N Literatures and LRS Vessel Interviews Port development plan
oversea studies files with MD and Internet resources

Load Emission Adjust Vessel Time in
factors factors factors calls mode
(LF) (EF) (AF) (VAN) @))

Emission rates Vessel activity

Emission estimation
model
(E=VAN*P*LF*EF*AF*T)

Marine emission inventory




Characteristics analysis : distribution of age

Ocean-going vessels Coastal vessels
100% . — 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%
Fccv Cargo  Oil Tanker Passanger Dry Bulk Tug Other FCcv Cargo  Oil Tanker Chemical  Dry Bulk Tug Other
Vessel Ship Carrier vessel Carrier Carrier

W <5Syears B 5-9years W 10-14years W 15-19years W 20-24years W >25years

River vessels

100% .

0% » Oceangoing vessels(except passenger vessels)
80% accounted for more than 50% within 15 years;
Zﬁj » Coastal vessels accounted for more than 50%

50% within 10 years, accounted for about 90%

‘;ﬁj within 15 years;

20% » The age of about 70% river vessels are older

fi than 10 years;

Dry Bulk P FCCV C Oil Tanker Ch | T Oth 1
aier o Jorgo. Ol Tenker Chemical - Tug > In general, for vessels average age ,River >
Ocean-going > Coastal

W <5years W 5-9years W 10-14years W 15-19years WM 20-24years W >25years

B <5years W 5-9years W 10-14years B 15-19years M 20-24years W 225years




Characteristics analysis : distribution of vessel type and DWT

Ocean-going vessels Coastal vessels
Fully Cellular = <10000 Cargo Vessel FU”"_" Cellular Cargo Vessel
Container Vessel = 10000-19998 Container Vessel
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m >=20000 m ==50000
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= <10000 = <30000 <1000
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= 3000-
u 30000-59999 650000-9999 . 1o = 3000-4909
60000-119999 47 . =100000 14% 50005999
¥ 5000-10000 » 6000-10000
m >=120000
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River vessels
1400
1200
1000 ] ]
o 80 » ocean, coastal and river are quiet
Z 600
£ 400 - -
2 200 n B different in vessel types and
0 [ ] -
Chemical  Cargo Dry Bulk = Containe Gas Qil Passager .
Carrier Vessel Vessel rVessel = Tanker Tanker Vessel DWT ]
m Average DWT 306 228 1315 861 144 926 352
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Characteristics analysis: operation time and LF

Averaged Operation time-in-mode Averaged Main Engine Load Factors

0.6

LF

0.5

0.4

0.3

0.2

I 0.1 I
0 [ | [ [ [ [

Chemical Cargo Dry Bulk  FCCV Gas Ol Passager  Tug Chemical Cargo Dry Bulk FCCV  Gas Carrier Oil Tanker
Vessel Vessel Carrier Carrier Tanker Vessel

Vessel Vessel Carrier

MW Fairway Cruies M Slow Cruies ™ Maneuvering M Hottelling M Fairway Cruies M Slow Cruies  m Maneuvering

Averaged Auxiliary Engine Load Factors

0.6

0.5
» Operation time-in-mode is quiet

LF

0.4

o different for vessel types;

zi I I I I I III III I I » Engine LF is quiet different for
I vessel types.

Chemical Cargo Dry Bulk Gas Carrier Oil Tanker Passager

Vessel Vessel Carrier Vessel
B Fairway Cruies HESlow Cruies M Maneuvering M Hottelling

o
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SHIP EMISSIONS IN PRD



Marine emissions inventory in 2013, PRD

Total 41187 80541 7903 5808 5379 2874

» Emission numbers to be verified and published soon.



Source contribution of marine emissions : 2013 vs 2010

2013 2010
100% 100%
H Zhaogin 90% -
90% i Zhaogjing
80% H Huizhou 80% -

° M Huizhou
70% H Zhongshan 70% - ; zhungshan
60% i Dongguan 60% - 4 Dongguan
50% 50% -

0 i Jiangmen i
40% a40% - langmen
30% omnan 30% - shan

i Zhuhai 20% - M Zhuhai
20%
o @ Shenzhen 10% - M Shenzhen
10%
MG h
0% H Guangzhou 0% - uangzhou
PM10 PM2.5 NOX PM10 PM2.5 VOCs

Pollution contribution in 2013 in line with throughput ranking by cities

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

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

Ocean foreign

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



Source contribution of marine emissions : 2013 vs 2010

2013 2010

Other Chemical - Fishing Chemical Cargo

m Tankers - |Passenger vessel ship
ship  22.9% 17.7%

Bulk Carrier 3.9%
7.4% Tug

Bulk
carrier
9.0%

Passager
Vessel

2.5%
Tug
Qil tanker
Ore : 2.6% ontainer
Carrier Ol Tanker ship

1.2% 4.2% Gas tanker

Gas Tanker 41.6%

1.0%
Other Chemical - Fishing Chemical
m Tankers Cargo Ship " |Passenger vessel tankers
7% 11.9% ship 17.9%
Cargo
Bulk Carrier 8.3% ;
7.6% ship
Tu
Passager 9 24.6%
Vessel 0.7%
43% Tug Bulk
Ore Carrier 1.5% Oil tanker carrier
2:6% 2.3% ainer 12 39
Oil Tanker i
5.5% Gas Tanker Gas tanke
1.6%




Source contribution of marine emissions : 2013 vs 2010

2013 2010

Chemical
Tankers
2.9%

Passenger Fishing Chemical
tankers

Other
T Passager
Vessel

ship vessel
4.5% 14.3%

4I

Tug
0.9%  2.3% 0.4% e
: ship
; Bulk Carrier i '
Ore Carrier u i Oil tanker 20.8%

1.5% 8.7% 2.9%
Oil Tanker Bulk
5.4% carrier
Gas Tanker 9.8%
1.6% Gas tanker Container
1.3% ship
44.6%
Other Chemical - Fishing Chemical Cargo
S Taznkirs Cargo Ship vessel tankers ship
S — .50
° 11.6% 29.5% 1.2% 22.9%
Bulk Carrier /
6.6% Passenger/
ship Bulk
5.3% carrier
Tug 11.7%
Passager 0.7%
Vessel
3.5% oil 0il tanker Container
i, TUug s
Ore Carrier Tanker h
o 1.4% X N 2.3%Gasta ship
1.8% 1.6% 4.6% 25.1%




Source contribution of marine emissions : analysis

VOU ssedd @ bessd
PM2.5 s
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NOX s
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0% 20% 40% 60% 80% 100%

M Fairway Cruies HSlow Cruies i Maneuvering © Hottelling

100%
H Zhaoqin
90%
80% H Huizhou
70% H Zhongshan
60% i Dongguan
50% M Jiangmen
40%
? i Foshan
30%
i Zhuhai
20%
i Shenzhen
10%
0% [~ Guangzhou

100%

80%

PM10 PM2.5 60%

Top three 40%
« Guangzhou 20%
« Shenzhen >70% 0%

. PM10 PM2.5 VOCs
Huizhou

M Ocean-going vessels M Coastal vessels i River vessels

Source contributions by modes

Source contributions by cities o
and driving area
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SHIP- EMISSIONS IN HONG KONG



HK air pollutant emission inventory 2013

31,280 113,220 6,040 4,740 29,420 60,790
(7218 / tonnes) (/A / tonnes) (/N / tonnes) (2 / tonnes) (/AW / tonnes) (/A / tonnes)
100% -
i Public Electricity
Generation

~NH®E

® Road Transport

kst

Navigation

7K b3
50% -

Civil Aviation

BRI

I Other Fuel
Combustion

" Non-combustion

FERRBE

0%
- 5  TRARFNT RERFERNT EZUERGEEY  —SR(biK
s02 NOx RSP FSP voc co

Air Pollutant
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THANKYOU FOR
YOUR ATTENTIONT!



