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Background 
This document is a discussion paper about the importance of AIS coverage and VDL tests.  

 

Action requested 
The Meeting is invited to consider the content of the document. 
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Discussion on AIS coverage and VDL loading 
 
Introduction 
 

We observe continued growing importance of the AIS in the field of marine applications, which became a 
fundamental source of information for ships traffic management and maritime safety risk analysis.  From the very beginning 
a need has arisen to monitor AIS system loading and coverage, which depends on technical arrangements but can also 
strongly change due to weather conditions.  An increasing use of AIS can be expected and consequently a higher load on 
the VDL (VHF Digital Link). Besides the mandatory carriage according to the SOLAS is the EU directive 2009/17requiring 
AIS onboard fishing vessels above 15 m. Further on, there is voluntary use of AIS on small vessels and pleasure crafts 
increasing class B. There is also an increasing use of AIS on AtoNs.  
Conventional propagation mechanisms are well covered by ITU-R Recommendations like document P.1546-5, or ITU-R 
M.2123, where tools to estimate the VHF propagation depending on ground conductivity are given. However, the problem 
of VDL loading is not mentioned there. 
There is the need to protect the VDL load generally and even the new idea of VHF data exchange system (VDES) considers 
WRC revisions to Radio Regulations (Appendix 18), including both terrestrial and satellite components, which address the 
need to protect the integrity of the AIS VDL by moving AIS applications and ASM to other channels. 

 
We encourage administrations to perform observations and measurements made during AIS exploitation to 

provide practical examples of AIS signal range and VDL loading in their regions of responsibility. Results can generally 
support the knowledge about own AIS system coverage and can help to build more precise propagation models. 
 
AIS VHF coverage 
 
Following the  ITU-R M.2123, we can read that, like most of VHF terrestrial systems, the maximum range of AIS 
communications is normally estimated by line-of-sight and diffraction mode propagation mechanisms. Assuming typical 
technical parameters of AIS equipment, maximum reliable radio transmissions over the sea water is for shore stations 
from ships at distances of up to 20 - 35 NM, depending on antenna heights above the sea level.  
 
As contrasted with normal AIS functioning, this longer range of AIS detection does not necessarily have the degree of 
100% communications reliability. Due to digital transmissions it is sufficient to detect only a fraction of the AIS messages 
sent from a distant ship, to update ship positions on a regular basis. However, there are periods of anomalous atmospheric 
conditions when shipping at distances from shore greater than normal can be tracked via AIS.  
 
Several  ITU-R Recommendations  address also the characteristics of a number of these mechanisms including: 
Tropospheric scatter Atmospheric ducting, Meteor burst , Rain scatter or Sporadic-E. 
 
Below you can see proposed by ITU cures to estimate a coverage at certain typical output powers and heights of 
transmitting antennas 
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 VHF Digital Link (VDL) load 
 

Although there is no international agreed requirement (except REPORT ITU-R M.2287-0 ) about Automatic 
Identification System VHF data link loading it seems appropriate that each national administration establish routines to 
monitor the VDL loading in areas with high density of traffic. To determine if the VDL load is impairing the main function of 
AIS, the received reporting rate can be compared with the reporting rate that is required for the intended use of the AIS-
information. If the received reporting rate is considered to be too low, the cause may be a high load on the VDL by different 
types of transmissions from the shore stations. It was observed that, during good VHF conditions, some slots can be 
occupied by messages from ships at large distances. Due to the discrimination of weaker signals and the slot reuse 
process, AIS may still give acceptable throughput  in its coverage area. 
 

Effects on safety and the exchange of information.  The harmful effects of AIS VDL loading and its degradation 
to “maritime radiocommunication”, as stated in WRC-15 agenda are described in IALA Recommendation A-124 – 
“Automatic Identification System (AIS) Shore Station and Networking Aspect relating to the AIS Service”, which states 
that when AIS VDL loading exceeds 50%: – safety (the reduced ability of the shipborne AIS to find free slots) is impaired; 
and – information exchange (the reduced ability of the AIS shore infrastructure to exchange information with the 
shipborne AIS) as required by IMO, is impaired. 
Again, as a general IALA guideline, considering that there are 2250 time slots available per channel, per minute and that 
mobile AIS stations, on average, will transmit every 10 seconds on alternating channels, the competent authority 
responsible for VDL management should start close monitoring of the VDL when it is approaching 50% loading on any 
channel (375 targets within a 50 nautical mile range of an AIS shore station). 
 
The simple and practical method of VDL load measure is to count the sum of currently occupied slots in the channel  and 
divide by number of available (here 2250) slots within the TDMA frame. The result is usually expressed in percentage. 
Another problem is how to calculate the mean VDL load over a day or over the month. 

                    

 
Fig. 1  AIS time frame measured on 26th of May 2016 in the Port of Gdynia (VDL 11%), [Saab R40]. 
 

Example:  The time frame and occupied time slots in the vicinity of Gdynia Port are presented above. In the coverage of 
the base station there were 126 active AIS objects, including ships, base stations, AtoNs). The VDL load of 11% was 
generated by all types of messages including DGPS/DGlonass corrections.  AIS channels A and B were nearly balanced, 
as there were 229 slots in A and 248 in B (11, 02%).   
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