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Fig.2 Gaussian puff model coordinate system definition
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Tab.1 Atmospheric diffusion parameters

m
KA 0,=a, o
A 0.22x(1+0.0001x) 2 0.20x
B 0.16x(1+0.0001x) /2 0.12x
C 0.11x(1+0.0001x) 12 0.08x(1+0.0002x) /2
D 0.08x(1+0.0001x) /2 0.06x(1+0.0015x) /2
E 0.06x(1+0.0001x) /2 0.03x(1+0.0003x) /2
F 0.04x(1+0.0001x) /2 0.016x(1+0.0003x) /2
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Fig.3 The trajectory of the cargo ship on January 3, 2020
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Tab.2 Gaussian model simulation parameters
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Fig.4 Concentration distribution of two models in different z-plane smoke plume diffusion directions
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Fig.7 Variation of NO2 concentration in different downwind distances during cruise
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Fig.8 Diffusion of NO2 emitted by the ship at the monitoring station
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Simulation study on air pollutant emission and

diffusion of ships sailing in port
LIU Juan?®, XIE Wenbin!, CHEN Jutao?®

(1. School of Aerospace Engineering, Xiamen University, Xiamen 361102, China; 2. School of Informatics,
Xiamen University, Xiamen 361005, China)

Abstract: In order to realize the real-time simulation of the ship's pollutant diffusion, the web crawler
technology was used to obtain the basic information and automatic identification system (AIS) data of ships
in Xiamen Port. The source strength was calculated by the dynamic method based on the engine power.
Based on the meteorological conditions and the gaussian puff model, a ship pollution diffusion model
suitable for moving emission sources and AIS data was established to simulate the pollution concentration
distribution in real time. Using Web geographic information system (GIS) technology, the NO; distribution
of ships entering and leaving ports, berthing, and cruising, the diffusion law of different downwind
distances and the relative contribution of NO2 to monitoring sites were analyzed. The results show that the
relative contribution of ship-related NO2 to the monitoring concentration at Huli station is 0.56% from 9
am to 10 am on January 3, 2020. This model integrates ship status and weather conditions, and can track
the real-time situation of ship pollution spread. It has good prospects to assist relevant supervisors in
making decisions on issues such as real-time pollution distribution, early warning, and traceability.

Keywords: diffusion simulation; ship pollution; Web geographic information system; spatiotemporal

distribution; emission characteristics





