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ABSTRACT 

 

Air pollution is one of the important environmental problems for ecosystem future. There are a lot 

of source of air pollution, and one of them is sea transportations. The transportation of goods has 

recently been increasing by ships, because The international shipping trade is an important part of 

the global economy. The air pollution from ships move longer than land air pollution, due to there 

is no obstruction in the sea. So ships‟ emission is reach land and harmful for human health and 

animals, plants and the others. The major air pollution, due to combustion of marine fuels, from 

ship are fine particles, nitrogen oxides (NOx), sulphur oxides (SOx), carbon dioxide (CO2), volatile 

organic compound (VOC). Sulphur dioxide (SO2) and nitrogen oxide (NOx) emissions from ships 

are responsible for acid deposition.  

The ships that burn tons of fuel per hour, generating large volumes of pollution, global warming 

gases and black carbon, contribute to climate change. According to the International Maritime 

Organization (IMO) radioactive forcing due to CO2 emissions from ships indicates that ships may 

account for 1.8 per cent of the global. European flagged ships emitted almost 200 million tones of 

CO2, 2.6 million tons of SO2 and 3.6 million tons of NOx in 2000.  
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1. Introduction 

Since the beginning of the industrialization population and sea transportation have been 

increasing and they cause for air pollution, which is some frightened for ecological future 

because of climate change. Therefore climate change is one of the most difficult 

environmental problems faced by humankind. There are a lot of scenario types about air 

pollution in the world; they are quality, quantity, transportation, possible effects and the 

others.  The issue of controlling air pollution form ships was discussed in the International 

Convention for the Prevention of Marine Pollution (MARPOL) in the 1973. However, it 

was decided not to include regulations concerning air pollution at the time. Long and short 

distance shipping plays important roles in facilitating international trade transportation over 

the world.  Cargo transport by ships is about 70 percent of all trade between the European 

Union (EU) and the rest of the world. More than 30,000 ships with tonnage at or above 250 

gross registered tons operate in European waters in a given year. Air pollution like ozone 

and fine aerosol particles, produced as secondary products of shipping emissions, can be 

transported long distances in the atmosphere, from sea to land, and even from one continent 

to another, (Toros et al, 2006; Harrison et al., 2004; Derwent et al., 2004; Jaffe et al., 2003; 

ENTEC 2002; Qinbin et al., 2002; Davies et al. 2000). 

Environmental and Engineering Consultancy (ENTEC) has been studied about ship 

emissions of SO2, NOx, CO2 and hydrocarbons in the North Sea, Irish Sea, English Channel, 

Baltic Sea, Black Sea and Mediterranean, as well as quantifying in port emissions of these 

pollutants plus particulate matter; to determine these emissions for all vessels as well as 

separately for each vessel type and flag state. This should separately consider, all vessel 

movements, where the starting port and destination port are both in the Community, where 

the starting port is inside the Community but the destination port is not, where the 

destination port is in the Community but the starting port is not and where no stops at any 

Community port are undertaken; Estimation of the effects of the International Convention 

for the Prevention of Marine Pollution (MARPOL)  from ships agreement and additional 

future scenarios upon emissions, principally sulphur dioxide and particles, in the North Sea 

and Baltic Sea and other European seas,  to present these emissions in tabular and map 

form; to undertake a market survey of low sulphur marine distillates, and  to investigate the 

feasibility of ships storing and using multiple grades of marine distillates, (ENTEC, 2002; 

Acid News, 2006).  

Emissions from international shipping in European waters show a steady increase. Since 

1990, ship emissions of SO2 have gone up from 1.8 to 2.6 million tonnes, and those of NOx 

from 2.6 to 3.7 million tones – in both cases an increase of more than 40 per cent, (Acid 

News, 2006). Ships are fast becoming the biggest source of air pollution in the EU. 

According to the Commission of the European Communities (CEC) unless more action is 

taken they are set to emit more than all land sources combined by 2020, (CEC, 2005). 

As the International Maritime Organization (IMO) notes in their study of greenhouse 

emissions from ships, there is an increasing awareness of the impacts of shipping emissions 

on onshore air quality. An estimated 85 percent of international shipping traffic occurs in 

the northern hemisphere, and 70 percent of that is within 400 km of land. Much of the 

shipping activity and associated emissions occur near major urban areas, many of which are 

already struggling with air quality problems (IMO, 2000). In 2000 EU flagged ships also 

emitted almost 200 million tonnes of carbon dioxide. This is significantly more than 

emissions from EU aviation. Ships all over the world burns million tons of fuel per year, 
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generating large volumes of global warming gases likes CO2 that contribute to climate 

change, (ENTEC, 2005). 

 

2. Air Pollution From Ships 

Scientist engaged in finding the affects of air pollution in sea transportation, estimate and 

design a model and to estimate its environmental effects. Engineers, on the other hand, are 

interested in finding cheaper but least harmful systems. Emission of air pollution from 

shipping due to combustion of marine fuels contribute to air pollution in the form of NOx, 

SOx, PM, CO2, and VOC cause negative effect on climate change. SOx and NOx and 

particulate matter. 

Air pollution from ships depends on the vessel, vessel type, engine type, vessel size, and the 

quality of fuel oil and sea species for example the Bosphorus like a river. For example the 

ship going from Mediterranean to Black sea must use more fuel oil to burn and that means 

more air pollution.  Also the effects of air pollution from ships depend on meteorological 

parameters in the region. Truck versus ship emissions average vehicle and fuel, a ship will 

let out 30-50 times more sulphur per ton-kilometers than a truck. When diesel becomes 

even cleaner in 2005, the difference will increase to 150-300 times. Turning to nitrogen 

oxides, ships now release about twice as much per ton-kilometer as the latest truck models, 

and the difference is set to increase, (Table 1). In 2005, the emission standards for trucks in 

the EU will be cut from the present 5.0 g/kWh to 3.5, and in 2008 to 2.0 g/kWh, (NTM, 

2006; Toros, 2000). 

Table 1. Emissions from trucks on long hauls with different EU standards for emissions and 

from cargo vessels of various sizes. Figures in grams per ton-kilometer, (NTM, 2006). 

 CO2 PM SO2 NOx VOC 

Heavy truck with trailer: 

Before 1990 50 0.058 0.0093 1.00 0.120 

Euro 0 (1990) 50 0.019 0.0093 0.85 0.040 

Euro 1 (1993) 50 0.010 0.0093 0.52 0.035 

Euro 2 (1996) 50 0.007 0.0093 0.44 0.025 

Euro 3 (2000) 50 0.005 0.0093 0.31 0.025 

Cargo vessel: 

large (>8000 dwt) 15 0.02 0.26 0.43 0.017 

Medium (2000-8000 dwt) 21 0.02 0.36 0.54 0.015 

small (<2000 dwt) 30 0.02 0.51 0.72 0.016 

RoRo (2-30 dwt) 24 0.03 0.42 0.66 0.029 

 

Emissions are average in each case. Trucks: maximum overall weight 40 tons, loading 70 

per cent, operating on diesel with a sulphur content of 300 ppm. Cargo vessel: bunker oil 

with and average sulphur content of 2.6 per cent, no cleaning of NOx, (NTM, 2006). 

Table 2 shows the growth of emissions of air pollutants (NOx, SO2, CO2, HC, PM ) and low 

and high estimation values of next future. Annual growth in shipping movements for future 
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years, which estimated between 1.5% and 3% growth per annum in vessel movements for 

the period 2000 – 2010. The estimations of NOx, SO2, CO2, HC and PM are 4.649, 3.294, 

200.105, 171 and 28 million tons respectively, (ENTEC, 2002).  

 

Table 2. Past and future estimated shipping emissions scenario in 1990, 2000 and 2010,  

(ENTEC, 2002). 

 NOx 

Kte / annum 

SO2 

Kte / annum 

CO2 

Kte/ annum 

HC 

Kte/annum 

PM (in port) 

Kte/annum 
1990 2,808 2,001 122,115 104 16 

2000 3,617 2,578 157,298 134 21 

2010-Low 4,015 2,845 172,791 147 24 

2010-High 4,649 3,294 200,105 171 28 

 

3. Evaluation of Results 

 

When the air pollution emitted from ships began to threaten the ecosystem, so scientist 

started to study the dimension of its effects and low maker, on the other hand, tried to enact 

lows which would minimize its effects, because of the quantity of emission from ships 

depends on the type of the ship, the quality of fuel oil and the largeness of the load carried. 

Sea transportation is preferred for carrying oil, oil products and the largeness and heavy 

load. 

Due to SO2 and NOx emissions are responsible for acid deposition, which can be harmful to 

the environment, as well as particulate matter harmful to health. NOx and VOC emissions 

contribute to the formation of ground-level ozone harmful to health and to the environment. 

NOx emissions contribute to environmentally damaging eutrophication. CO2 emissions 

contribute to global climate change. Halon emissions damage the ozone layer.  

The air pollution emissions of ships passing through the Turkish Straits, strategically 

situated between Asia and Europe, not only have harmful effects on the people but cause a 

great deal of damage to historical objects. 

The purpose of this studying the air pollution emission from ships is to enlighten the people 

of its harmful effects and to encourage them to use less harmful fuel especially in 

transportation liquid or gaseous matters through the pipe system. 

People‟s health, ecology, destruction of historical objects, and other problems like climatic 

change created by air pollution is a threat of the world‟s future. Unless we take steps to 

obliterate it we will have to face the consequences. As a result for our future we must do 

sets out a number of actions to reduce the air pollution from shipping to acidification, 

ground-level ozone, eutrophication, health, ozone depletion and climate change.  
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