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Vessels’ Air Pollutant Emissions Inventory and Emission Characteristlcé‘-ﬁih-\_fhe

Xiamen Emission Control Area | . J o=
WANG Jian, HUANG Zhi, LIU Yan-ying, CHEN Sen-yang, WU Yan-cong, HE Yue -yun, YANG Xm ,qy1 Iy

(Xiamen Research Academy of Environmenfal Suenw X1dmen 361021, China)

Abstract: Based on- the automatic identifidatigh system (.A,IS) data and large field survey datase’[s for' Xiamen port, the actlvlty shased
approach was used to calculate the emissions from eo;fb, sa1lmg ship in the Xiamen Emission ‘Contol Area (XECA), and to obtain Lhe
2018 air emissiong invéntory for the XECA “Thi 5tutly subsequently dndlyzed the emission characteristics and’” spatiotemporal™
distribution charactenstlcs of pollutants. 'The results Showed fhat in 2018, the total améunt of poﬂutants discharged frouis shipsin the
XECA! was 16 413 t, of-which 82.2% were from ships 9nter1ng and leavmg the ports and 17. 8% were from ships outside of thesport.
NO_ emissions were the highest among all of the polliitants and accounted for 64. 2% ofithe total. Comparing the results of the five
mod$ em1ss10ns at berth were the highest, which was followed by the cruise mode, reduced speed-zon&mode and maneuvering mode,
and f1nally, the hételing mode. In addition, thé analyms 1ndlcated ‘that the main source of pollutant emissions in Xiamen Port was cargo
ships, 6f which, container ships contributed the most. The pedk period of pollutant emissions from ships was between 0900 and
16.:00. 'l'lle emission value during February was the lowest over the year, whereas the highest emission values occurred mostly during
March and May. In terms of the spatial distribution, this study revealed that the main channel and port coastline had the highest
emission values.

Key words : Xiamen Port; emission inventory; AIS activity-based approach; characteristics of emission; spatio-temporal distribution
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Table 1  Basis of the ships’ operating conditions
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Table 2 Emission factors for main engines/g+ (kW +h) !
B st PMyo PM, 5 NO, S0, co HC
1999 4£Hif 1.50 1.20 18.1 10.5 1.4 0.6
I S L 2000 ~2010 4 1.50 1.20 17.0 10.5 1.4 0.6
2011 ~2015 4F 1.50 1.20 15.3 10.5 1.4 0.6
1999 4 1.50 1.20 14.0 11.5 1.1 0.5
rp R gL 2000 ~2010 4 1.50 1.20 13.0 11.5 1.1 0.5
2011 ~2015 4 1.50 1.20 11.2 11.5 1.1 0.5
[=37S el 0.81 0.78 10.2 2.1 5.1 1.3
s 0.84 0.81 10.5 2.2 5.3 1.4
TCAEAAA (LU / g-kg ™! 3.81 3.65 47.60 10 23.80 6.19

1) IR RIARAR B HE A 2 A b B v K, 12 D81 X o7 ) B 2%

R3 BUNBPSRYEEHERETF g (kW-h) !

Table 3  Emission factors for auxiliary engines

and boilers/g- (kW-h)

-1

ZH kA a] PM,, PM,s NO, SO, CO HC
1999 4EHi L5 1.2 147 123 1.1 0.4
HIPL 2000 ~20104F 1.5 1.2 13.0 12.3 1.1 0.4
2011 ~2015 48 1.5 1.2 112 12.3 1.147°0.4
i 0.8 0.64 2.1 165 02 0.1
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Table 5 Correction factors for main engines under low loading
FR/ % PM NO, S0, co HC
2 7.29 4.63 1 9.68  21.18
3 4.33 2.92 1 6.64  11.68
4 3.09 2.21 1 4.86 7.71
5 2.44 1.83 1 3.89 5.61
6 2.04 1. 60 1 3.25 4.35
7 1.79 1.45 1 2.79 3.52
8 1.61 1.35 1 2.45 2.95
9 1.48 1.27 1 2.18 2.52
10 1.38 1.22 1 1.96 2.18
11 1.30 1.17 1 1.79 1.96
12 1.24 1. 14 1 1. 64 1.76
13 1.19 111 1 1.52 1.60
14 1.15 1. 08 1 1.41 1.47
15 111 1.06 1 1.32 1.36
16 1.08 1.05 1 1.24 1.26
17 1.06 1.03 1 1.17 1.18
18 1.04 1. 02 1 111 111
19 1.02 1.01 1 1.05 1.05
20 1 1 1 1 1
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Table 6  Average activity level of various types of ships under different navigation conditions
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Table 7 Vessels’ emission inventory for Xiamen Port in 2018/t-a
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