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Comparison of risk results from AISyRisk and MarinRisk for Baltic Sea 

(HELCOM area) 

 

Introduction 

DNV GL is supporting the Norwegian Coastal Administration (NCA) in developing a new marine traffic risk 

calculation tool for Norwegian waters, named AISyRisk. MARIN is also developing a new tool for North 

Sea, named MarinRisk.  

It was agreed in the two projects to make a comparison of these risk models to validate the results and 

to compare risk values and geographical distribution of risk. This validation is important for the ongoing 

development of the methodology for the models. 

It was decided to perform the comparison for the complete HELCOM area in the Baltic Sea using high-

resolution AIS-data from September 2017. The comparison is limited to ship collision frequency. 

 

Results from comparison of ship collision frequency 

In general, the AISyRisk and MarinRisk applies the same approach for calculating the frequency of inter-

ship collisions. The models first estimate the frequency of encounters (“critical situations” for collision). 

This enables the calculation of total encounter frequencies. The model then applies a probability of a 

collision for each encounter, obtained from statistical analysis, to give the collision frequency. The 

equation for collision frequency fc is: 

fc = Nc x Pc, 

where Nc is the number of theoretic collision candidates and Pc is the causation probability. 

However, the differences in the two models is in the sizing of the pre-defined “safety zones” around each 

vessel for calculating the frequency of encounters, as well as the input for statistical analysis (accident 

statistics) to give the causation probability (Pc). 

Figure 1 and Figure 2 shows the results of the collision frequency calculation for September 2017. Note 

that the legend (green, yellow and red colours in the plots) for these figures are not equal, thus a red 

value in Figure 1 is not the same as a red value in Figure 2. 

Figure 1 shows the collision frequency for September 2017, produced by AISyRisk. The study area also 

includes the Gulf of Bothnia, but this is not shown in the plot. Figure 2 shows the collision frequency for 

September 2017, produced by MarinRisk. The study area also includes the Gulf of Bothnia, but this is not 

shown in the plot. The collision “hotspots” is highlighted in blue circles in both plots. 
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Figure 1 Collision frequency for September 2017, produced by AISyRisk. The study area also 
includes the Gulf of Bothnia, but this is not shown in the plot. The AISyRisk model also 
included the Kattegat area. The collision “hotspots” is highlighted in blue circles. 

 

 

Figure 2 Collision frequency for September 2017, produced by MarinRisk. The study area also 
includes the Gulf of Bothnia, but this is not shown in the plot. The collision “hotspots” is 

highlighted in blue circles. 
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The AISyRisk results also includes Kattegat area. The results indicate that the MarinRisk model applies a 

larger theoretical “safety zone” around the vessels, thus capturing more “theoretical” collision 

candidates. As seen in the Figure 2, the collision frequency is therefore distributed over a larger area, 

i.e. it has a longer tail-end of the accident probability distribution.    

The AISyRisk model is more focused on hotspots, and it has a relatively shorter/more narrow safety 

zone compared to MarinRisk. The collision frequency is therefore, as shown in Figure 1, geographically 

more linked to the collision hotspots. 

As seen in Figure 1 and Figure 2, the two models finds many of the same hotspot areas; which is the 

areas close to/outside the major shipping ports in Baltic, the Gulf of Finland, Öresund (the sound), 

waters south of Sweden and Copenhagen, and the Kiel canal (AISyRisk area only).    

Comparing the calculated collision frequencies to registered (real) accidents, we see that many of the 

same hotspots can be identified. Figure 4 shows the accidents in the Baltic Sea during the period 1989 to 

2013. The accident statistics is somewhat old, but the geographical distribution of the accidents does not 

differ that much from year to year. 

In the current stage of the method development (November 2018) AISyRisk calculates a collision 

frequency of 1.1 in September 2017, thus approximately 13 ship collisions per year (assumed same 

amount of traffic each month). Note that this calculation is based on the preliminary values for 

causations factors. The frequency broken down in ships types are shown in Figure 3.  

The collision frequency is dominated by general cargo vessels, container ships and passenger ships. 

 

Figure 3 Collision frequency September 2017 distributed by ship type. Results are provided by 
AISyRisk. 
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During the period 2003 to 2013 there have been registered in average 37.7 ship collisions per year in 

the Baltic Sea. This means that AISyRisk is currently underestimating the collision risk for Baltic Sea. A 

reason for this is that the causation factor in AISyRisk for collision is based on accident statistics for 

Norwegian waters. In Norway, it is fewer collisions than in Baltic Sea. If the AISyRisk model is to be used 

for other areas than the Norwegian waters, the causation factors should be assessed. However, a 

preliminary value for the collision causation factor has been applied, so this may change once the final 

value has been set. 

 

Figure 4 Registered ship collisions in the Baltic Sea during the period 1989 to 2013 (collisions 

are marked as green circles). Source: HELCOM Secretariat. 

 

One of the most important characteristics of a risk model is to provide accurate and precise accident 

hotspot locations, i.e. areas of high risk. Based on this comparison it can be concluded that the AISyRisk 

and MarinRisk risk models find many of the same hotspots with respect to collision accidents. It can also 

be concluded that these high-risk locations compare well to locations for real accidents in the Baltic sea. 

So far, DNV GL has not yet received data from MARIN which allows a full comparison of the collision 

frequency values, frequency distributed per ship type or size category, or other navigational accident 

types such as grounding. 


