Ships’ AIS Automatic Identification System* –  a useful tool for the environment?
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*AIS: Designated anti-collision aid- mandatory for ships above 300gt (highspeed- 150, fishingvsls >24m). 

Bjørn O. Holta.
The worry of global exhaust gases to the atmosphere is a problem that also involves shipping. Oceangoing ships offer an environment friendly transport that air- or cannot match, and more is wanted moved from roads to sea. Today the enormous capacity of shipping handles more than 90% of the entire world trade. 
	Norway’s aim in ”Gøthenburg Protocol”  

	1000 t. yearly
	1990
	2010
	%

	NOx
	218
	156
	-28 %

	SO2
	53
	22
	-58 %

	NH3
	23
	23
	0 %


But the consequence is also that ships today represent one of the largest sources of NOx, SOx and other air pollutants. Shipping companies and crews on board must be aware of this and take appropriate measures. International minimum standards has been agreed on in MARPOL Annex VI, entering in force May this year. Countries may even set higher standards within their own territories. Domestic shipping is in included in ”The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes” with the amount to be reduced by each nation listed in the ”Gothenburg Protocol”. 
	Emitting
	Table 4-7. Emission tons/tonne fuel relative to Engine types

	Engines  kg/kWh
	CO
	NMVOC
	CH4
	N20
	CO2
	SO2
	NOX
	PM

	Slow speed
	0,195
	0,0074
	0,0024
	0,0003
	0
	3,17
	0,054
	0,087
	0,0076

	Med.  speed
	0,215
	0,0074
	0,0024
	0,0003
	0
	3,17
	0,054
	0,057
	0,0012

	High speed
	0,23
	0,0074
	0,0024
	0,0003
	0
	3,17
	0,054
	0,057
	0,0012


Protection of the environment is an objective included in the mandatory ISM safety code. An ”Environmental Accounting System” for a specified ship can be made in a relatively simple way. Engine emissions are proportionate with consumption of fuel. Algorithms and environmental indicators have been made for the purpose. These were used in ”Environmental Accounting for Norwegian Ships”, our project in cooperation with the Norwegian Shipowners Association and DNV, cf. NMD’s homepage on “Environmental indicators.. 
An environmental accounting system for a nation or a coastline is more complicated. Traditionally this is done by indirectly describing the coastal traffic using stereotypes of ships and engine capacities likely to frequent the area. Now, utilizing AIS signals received by Coastal Base Stations and databases containing sufficient data of the ships, it can be observed directly. 
AIS on board and base-stations ashore brought new opportunities. 
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NMD was connected to AIS base stations through the research project  ”AIS Monitor”, and could make observations from June last year. The coast of Norway is open to all flags; and not knowing what ship could turn up data of the whole world fleet was needed. “MarBase”, containing Main Engine capacity and relevant data in a system that could be adjusted to the task, met the requirements. 
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This observation is taken before the Norwegian Coast was completely covered by AIS base-stations. The main engines of these 443 ships represented a capacity of  1.816.294 kW. Fuel consumption could amount to 8.767 ton a day, adjusted for estimated engineloads and time at sea. 
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By year end of the stations covering the complete coast of Norway. Now the ships observed was coupled to the relevant data from MarBase, and with the simple algorithm shown on the previous page estimates of the engine emissions could be made and analysed.  That pollution can be estimated, analysed and benchmarked is important if we shall be able to target our environmental efforts efficiently and reward “best practices” and other improvements by the shipping industries. 
AIS signals contain the position of the vessels, enabling the observations and environmental estimates be plotted into electronic charts. The base stations monitor continuously.  In this way we can observe the environmental load from shipping at any place in any point of time. Using relevant algorithms and environmental indicators– most environmental issues like impacts from ballast and other regular operational impact of ships can be monitored.  The navigational safety from AIS can in this way be extended to benefit the environment.  Combining AIS signals with awailable databases, commercial like MarBase and restricted ones, like SIRENAC, could be used to monitor Maritime Security.  
Towards Automatic Environmental Monitoring of Ships?
NMD presented this use of AIS data to the 4th International Congress on Maritime Technological Innovations and Research in Barcelona October 2004. 
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’
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requires twice that amount of power.

AIS signals, databank information and environmental indicators could be turned into monitoring systems. Utilizing AIS for the recent established security system as well as environmental protection seems only natural.  Environmental Accounting is necessary for both authorities and the industry in order to reduce the burden on the environment, develop best practices and reward environmental friendly efforts. Ships with powerful engines should be especially aware of the contamination by exhaust gases, but whatever ship we operate or wherever we sail, each and every one of us is responsible to keep emissions to a minimum and safeguard our environment against pollution to the best of our ability. 
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Facts and Estimates  


for ship and owners concerned may be obtained on request to:





� HYPERLINK "mailto:Bjorn.holta@sjofartsdir.no" ��Bjorn.holta@sjofartsdir.no�


Erik.finborud@sjofartsdir.no





  The analysis contains observations and estimated values, such as quality of bunkers, consumption and time at sea.  Real values are wanted.  
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Mowing the World Fleet:  more than 240 Mill. kW 

MarBase: Main Engine Capacity of 42.212 units above 400 gt.

The engines of containerships carrying industrial produce take 20% of this capacity. 

To feed the world’s need of raw materials and additional energy, 

tankers and bulkers requires twice that amount of power.



Bjørn O. Holta

To move the world fleet around the oceans, 240 mill. KW  of main engine power is working, according to the present content of MarBase.  The engines of containerships carrying industrial produce take 20% of this capacity. To feed the world’s need of raw materials and additional energy, tankers and bulkers requires twice that amount of power. The ongoing globalization with China’s rising industrial output is increasing the transport demand beyond expectations, bringing owners good freight rates. It will have increased utilization ratio of main engine capacity, and the sea-load used in the models will have to be adjusted. 
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