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Abstract: The given paper is devoted to presenting an improved
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calculation model of the ship exhaust emission dispersion to su-
pervise and regulate the ship transportation and navigation ex-
haust emissions more truthfully. As a matter of fact, ship emis-
sion standard involve one of the characteristic features in relation
to its mobility, dispersibility, randomness and monitoring con-
trol. In the previous studies, the ship exhaust emission source
used to be regarded as the stationary source emission one. But
we have first of all set up a coordinate transformation relation
model between the geodetic coordinate and the wind direction co-
ordinate , while taking into account the influential factors of the
wind, wave and current to build such an emission dispersion
model of the mobile ship, based on the features of its navigation,
emissions and diffusion. However, the former model is used as
the calculation model of the ship exhaust emissions based on the
AIS and the ship functional activity data, with the Gaussian Puff
Dispersion Model (GPDM) taken as its central part of the given
model. Therefore, the model can be adopted to calculate the ship
emission diffuse into the atmospheric environment with its gas
content rate in any wind directions and in any temperal moments.
Thus, analyzing the features of the ship emission plume disper-
sion in any different environmental parameters under the different
control effects, the simulation of the spatial distribution of the
ship emission puff dispersion in the above said 3 diffusion sce-
narios in the different wind directions, the wind velocity and ele-
vation, as well as the other parameters, would be taken as per-
manent and unchanged factors. The simulation results can be
proven well in accord with the actual distributions of the gaseous
pollutants. The gaseous pollutants sniffer monitoring system can
be set up in Yantian Port, Shenzhen, to perform the on-line mo-
nitoring ship exhaust emissions (SQ/C0,/NO/NO, ) throughout
the daily terms. It can also provide the concentration rate infor-
mation of the ship emission plume spreading and scattering to the
nearby other-involved monitoring stations. Thus, finally, when
choosing 2 ships as the case study sample, and the SO, emission
by the ship as the test gas sample to verify the model, the calcu-
lation error rate between the simulation data and the real monito-
ring data may turn out merely 19. 81% , which implies that the
error rate gap should be put into the reasonable category. It also
implies that the dispersion model of the mobile ship exhaust
emissions proves to be scientific as well as applicable.
Key words: environmentalology; marine environment; ship
emission; diffusion; Gaussian model
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