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1 User Requirements Analysis 

This chapter aims at providing a detailed analysis of user needs and requirements pertaining to 
applications in Maritime, Inland Waterways, Fisheries and Aquaculture fields. In addition, this 
chapter aims to describe the different roles and needs covered by GNSS and EO and identify the 
corresponding requirements from a user perspective. 

The table below depicts the main applications making use of GNSS and/or EO technologies in 
Maritime and Fisheries. The list of applications is non-exhaustive and is expected to potentially grow 
and adapt according to the expected adoption of space technologies in the coming years and the 
innovations that should come with it. The current report being the first version of the Maritime and 
Fisheries report on User Needs and Requirements addressing EO in addition to GNSS, it is a living 
and evolving document that will periodically be updated and expanded by EUSPA in future releases. 

While the applications addressed in this document can benefit from GNSS and/or EO, the current 
issue of the RUR does not completely cover the needs and requirements of all applications. A 
categorisation was performed that has led to prioritising some applications over others based on 
their maturity level and relevance to the market trends and drivers. Other applications are foreseen 
to be covered in more detail in future versions of this report. 

The following categorisation reflects the depth of information that can be found for the applications 
covered in section 5: 

 

• Application Type A: these applications correspond to those for which an in-depth 
investigation is presented, and for which needs and requirements relevant to 
GNSS and EO have been identified and validated with the Maritime & Fisheries 
user community at the UCP.  

 

• Application Type B: these applications correspond to those not selected for in-
depth investigation in the current version of the RUR, and for which a partial 
specification of needs and requirements is provided. At this stage it is limited to 
the ones relevant to GNSS. 

 

• Application Type C: these applications correspond to EO-based applications that 
have not been selected for in-depth investigation in the current version of the 
document. A high-level description of the application is included, with the 
possibility that they will be further analysed and developed in next versions of the 
RUR. 

The table below maps the 24 Maritime & Fisheries-related applications to the three above-
mentioned types. The following list of applications and their categorisation are expected to evolve 
in the next versions of the document 
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Legend 

◼ EO only application  
◼ GNSS only application  
◼ Hybrid/synergetic application (combined use of EO and GNSS)  

Table 1: Applications, typology and depth of analysis 

Subsegment Application Type of application 
Depth of analysis 

 
 
Merchant vessels 

Ship route optimisation A  
Navigation through sea ice C  
Collision avoidance (AIS) B  

GNSS vessel engine management systems C 
 

Merchant navigation B  
Inland waterways Inland waterways navigation A  
Ocean Services MetOcean A  
Environmental 
monitoring 

Marine pollution monitoring C 
 

Maritime engineering Marine surveying and mapping B  
Dredging B  

 
 
Ports 

GNSS automated port operations B  
Piloting assist at ports B  
Port safety B  
Port security B  
Port-based Port navigation devices, PPUs and Vessel 
docking 

B 
 

Recreational craft Recreational navigation B  
Vessel tracking Dark vessel monitoring B  
 
 
Fisheries 

Illegal, unreported and unregulated (IUU) fishing control C  
Fish stock detection A  
Catch Optimisation C  
Fishing aggregating devices A  
Fishing vessels navigation C  

Aquaculture Aquaculture site selection A  
Aquaculture operations optimisation C  

 
While each one of the applications addressed in this document can benefit from GNSS and/or EO, 
the current issue of this report does not cover in detail the needs and requirements for all of these 
applications. A categorisation was performed, leading to the applications being grouped into three 
categories: 

Application Type A: These applications correspond to those selected for further investigations and 
will be discussed at UCP2022. They either correspond to applications for which user requirements 
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relevant to GNSS will be further investigated or (more frequently) to applications for which the EO-
related requirements are going to be investigated.  

Application Type B: These applications correspond to those not selected for further investigations 
but were already addressed in previous versions of this report. In this case, the information will be 
repeated here. Requirements will focus solely on GNSS.  

Application Type C: This type of application groups those that have not been selected for further 
investigations and were also not addressed in previous versions of this report.   
In most cases, these applications should be EO-based applications. In the absence of pre-existing 
GNSS-related information in previous report and of EO-related investigations, the content of the 
section will be limited to a description of the application. These applications might be analysed and 
corresponding sections developed in future editions. 

The following section 5.1 first addresses “type A” applications, followed by “type B” applications and 
finally “type C” applications, for which the level of provided information is currently the less 
developed. Further investigations will be carried out and the section expanded and completed in 
the next releases of the RUR. 

For each of the applications under section 5.1 the following table format contains the application-
level requirements relevant to EO:  

Table 2: Description of needs and requirements relevant to EO 

ID Identifier 

Application Name of the application  

Users Main users of the product/service 

User Needs 

Operational scenario Describes the operational scenario faced by the user 

Size of area of interest Describes the area of interest 

Scale Describes the scale of interest 

Frequency of information Describes how often the user requires the information to be updated 

Other (if applicable) 
Other user needs, i.e. contextual information (weather data), file formatting 
requirements 

Service Provider Offer 

What the service does Description of the service that satisfies the users’ needs 

How does the service work (Technical) description of how the service works 

Service Provider Satellite EO Requirements 

Spatial resolution 
The satellite image ground sampling distance (GSD) required by the service 
provider to provide the service 

Temporal resolution Frequency of satellite data (revisit time) over the area of interest 

Data type / Spectral range Type of data (e.g. RGB, SAR) and spectral range (if relevant) 

Other (if applicable)  Other data requirements 

Service Inputs 

Satellite data sources Type of required data and examples of operational satellites 

Other data sources Other sources of data  
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Disclaimer: The EO-related requirements presented in the next section should be considered as “work-in-
progress”. They must be seen as a first attempt to specify requirements relevant to EO and are likely to 
evolve throughout the UCP process. 

1.1 Current GNSS/EO use and requirements per application 

The applications that are considered in this analysis are consistent with GSA Market Report 7 [RD1], 
and might be further expanded or experience modifications in the future. 

1.1.1 MetOcean 

EO provides data for ocean meteorology (offshore weather and sea state monitoring) 
complemented with frequent data collection of variables such as wave height and frequency, wind 
speed and direction and ocean current velocity on global and regional scales. EO can support to 
detect and map a most up-to-date meteorological, oceanographic and geobiophysical conditions 
and a more accurate MetOcean forecasts to optimise sea-borne operations/activities.  

MetOcean refers to the combination of meteorology and (physical) oceanography. Meteorology 
covers aspects like wind speed, direction, gustiness, wind rose and wind spectrum, air temperature, 
humidity, occurrence and strength of typhoons, hurricanes and (other) cyclones. Physical 
oceanography includes information on water level fluctuations (i.e. sea level changes, storm surges, 
tides, tsunamis, wind waves), bathymetry, salinity, temperature and other constituents, 
stratification, currents, ice building. As such, any organisation operating offshore in oceans is 
interested in such information to support safe operations, safety of infrastructure, safety of lives. 

Offshore platforms can serve as an example of a user that relies on and benefits from MetOcean 
weather forecasting to adjust and guide their continuous decision support processes are. The life 
cycle of offshore platforms (oil, gas, wind power, tidal energy) starts with the site detection and 
selection requiring information on the energy source (primary objective) as well as on the 
surrounding environmental conditions (MetOcean) determining the operational scenario. Following 
the potential approval by authorities also requiring all information for their decision making, the 
construction cost of platforms is highly dependent on the MetOcean conditions, as equipment and 
field teams are allowed to operate only under safe conditions. As usually a mix of different work and 
specialised companies /know how is required, the planning process is quite complex. Therefore, 
prediction of MetOcean conditions days/weeks ahead allows a cost-efficient planning and utilisation 
of the required resources (avoiding idle cost for non-utilisation). Once the construction is finished, 
the operative utilisation starts. Especially critical for any type of platforms is the knowledge ahead 
of extreme weather events (e.g. cyclones, extreme waves) to secure these platforms (e.g. stop 
operations, secure equipment and personnel), as these events can exceed the capabilities of the 
platforms. With the advent of climate change, i.e. increasing temperatures, the number and power 
of such extreme weather events is increasing accordingly and the knowledge ahead in time becomes 
even more important.  

For regenerative energy production platforms (e.g. wind power, tidal energy) the environmental 
conditions (wind, waves, currents, tides) also determine the operative result, and allow the 
calculation and prediction of the energy outputs to be fed into the energy grids. This is important 
knowledge for the energy providers participating in the planning of the energy mix and determining 
their financial results (aiming for profits), as well as for the energy coordinators to plan the energy 



 

Page 7 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

mix (planning is usually done for time intervals 24 hours and 72 hours ahead) in order to safeguard 
the availability of energy for their region/country.  

Any vessel shipping on the oceans or people using the ocean for business or leisure 
(container/transport ships, passenger ships, fishermen, leisure sailor, divers, coast guard, rescue 
operations (incl. helicopters), etc.) is interested in a subset of the MetOcean information depending 
on their objectives in order to guarantee safety of life of their crew or passengers, with weather 
information as the most important aspect.  

Finally, some extreme natural phenomena originate over or in the oceans (e.g. hurricanes/cyclones, 
tsunamis) and effect regions/countries along the shoreline and further into the land. Accordingly, 
any authority, rescue organisation, industry, individual is interested to receive relevant warnings 
ahead of time to safeguard/rescue lives and goods. 

Spotter is a MetOcean buoy that collects and transmits data in real-time on variables such as wave, 
wind, sea surface temperature, and barometric pressure. The spotters are providing data 
continuously and serving a host of applications, such as ship route optimisation, aquaculture, 
offshore energy and port operation to name just a few. The spotter buoys are connected via satellite 
24/7 and data is accessible via a dashboard and API. Consult Map on Ocean.com. Also, in line with 
buoys for route optimisation is bathymetry as the ocean topography has an effect on waves and 
defines ocean surfaces → Waves breaking in water lines.  

The application-level requirements relevant to EO are contained in the table below: 

Table 3: Application-level requirements relevant to EO – MetOcean 

ID UR-MARFISH-001 

Application MetOcean 

Users • Vessels/ships/boats in general: shipping companies, passenger ships, 

fishermen, sailing boats, divers, coast guards, rescue operations, etc.) 

• Authorities / rescue organisations Licencing/national authorities 

• Construction companies (e.g. platforms, pipelines) 

• Energy providers 

• Offshore platforms (e.g. oil, gas, wind power) 

• Exploration companies 

User needs 

Operational  
scenario 

MetOcean plays a role in different operational scenarios: 

• Selection of the (offshore) site 

• During the construction 
• While performing offshore activities/operations MetOcean conditions 

are necessary to ensure safety of operations/activities 

Size of Area of Interest Size of area of interest depends on the application scenario:  

• for rescue operations it will be the route towards the operational 

arena as well as the operational arena 

• For platforms the surrounding sea area and the route connection to 

land 
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• For navigation purposes the route between port of departure and port 

of destination 

Scale MetOcean data are usually included into ECDIS chart solutions. The scales 
available on ECDIS maps are classified according to navigation purposes: 

 
Map scale: 
 

Use case Map scale Detectable size 
(m) 

Raster 
resolution (m) 

Harbour 1:4,000 to 1:21,999 4-21.99 2-10.95 

Harbour 
approach 

1:20,000 to 1:89,999 20-89.99 10-44.99 

Coastal  1:90,000 to 
1:349,000 

90-349 45-174.5 

General 
shipping 

1:350,000 to 
1499,999 

350-499.99 175-249.99 

Overview 1:<1,499,999 <499.99 <249.99 

 
(see: https://knowledgeofsea.com/ecdis-compilation-scale-and-scale-
minimum/) 
The applicable scale depends on the type of utilisation (see ECDIS scale). 
 
Weather data are usually collected with a resolution in the km range (e.g. MSG 
Seviri - at 1km or 3km. This is sufficient to allow predictions in the area of 
interest. 
Regarding the oceanographic aspects, local phenomena can have significant 
influence depending on the specific type of operation. For instance underwater 
geology can have significant effect on the generation of waves, and currents can 
be influenced by underwater geology, islands, land tongues, peninsulas). In this 
case a higher resolution at respective geolocations would be required, e.g. in the 
range of 100 m.  
 

Frequency of 
information 

CMEMS Analysis and Forecast model products provide with 7-day forecast of 3D 
ocean currents updated daily. Furthermore, the availability of historical data 
(Some parameters’ historical datasets reach back decades such as the surface 
wave time series since 1976) can feed into forecasts and likely scenarios. 
 
The most critical information for users in this environment is the availability of 
weather information, especially warning of adverse weather conditions for the 
respective operational use. The quicker and the more reliable the information is, 
the better the service and the user experience. This means that collected data 
will be fed into weather models which then produce information for the 
weeks/days to come. 
 
The majority of the oceanographic aspects are stable in time. The only exception 
may be underwater events causing extreme consequences (e.g. 
earthquake/seaquake causing a tsunami). Also here the important aspect is to 
detect such events as soon as possible in order to issue warnings for the affected 
operations (including the concerned regions/countries). 

Other if applicable 
(e.g. non functional, 
data format, 

It is known that weather forecasting includes varying levels of uncertainty, and 
this is widely accepted. However, any type of warning has to be reliable (no false 
positives, no false negatives), as related reactions or missed reactions (shut down 

https://knowledgeofsea.com/ecdis-compilation-scale-and-scale-minimum/
https://knowledgeofsea.com/ecdis-compilation-scale-and-scale-minimum/
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-ocean-wave-timeseries?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-ocean-wave-timeseries?tab=overview
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contextual 
information, etc.) 

of operations, evacuation of people, etc.) may have a significant effect (in 
positive cases rescue of people and goods, in negative cases loss of lives and 
goods in the case of no warning), or unnecessary economic costs in the case of 
wrong/misleading warnings. 
 
As MetOcean is mostly used for predictions / forecasts, the underlying models 
play a significant role. Due to climate change, models need to be 
enhanced/developed which allow to predict the related changes that can be 
expected in the coming years. 

Service Provider Offering 

What the Service does MetOcean Services serve to analyse and forecast complex oceanic weather 
patterns. The CMEMS products provide with 7-day forecast of 3D ocean currents 
updated daily. Meteorological/ocean current conditions include wide-ranging 
parameters: 

• All-weather conditions such as winds, rains, storms  

• Ocean currents 

• Waves 

• Temperature 

• Salinity 

• Algae blooms and nutrients 

• Sea level 

Most accurate MetOcean forecasts serve to optimise sea-borne 
operations/activities and reduce human and economic risk, by employing 
historical data, ongoing observations and measurements to deliver forecasts that 
are updated daily. 

How the Service works The service incorporates and models up-to-date meteorological, oceanographic 
and geobiophysical conditions. Commonly used data formats are: 
 

• General Regularly-distributed Information in Binary form (GRIB) is a 

file format for storing historical and forecast meteorological data. 
• Unified Model (UM): numerical model for atmosphere system 

modelling software provides medium-range weather forecasts. 

• NetCDF (network Common Data Form) is a file format that stores 

multidimensional variables (temperature, humidity, pressure, wind 

speed, etc.). 

 

Service Provider Satellite EO Requirements 

Spatial Resolution Wave height: 1m 
Ocean conditions: 100m 

Temporal resolution For forecasts up to 10 days this is 6 hours, depending on the underlying model 
requirements  

Data type / Spectral 
range 

Pending feedback gathered during the UCP  

Other if applicable (e.g. non-functional, latency, availability of 
historical data, reanalysis, pre-processing, etc.) 

Pending feedback gathered during 
the UCP  
 
 
 

Service inputs 

Satellite data sources Follow this link for ECMWF overview of satellite data. 

https://www.ecmwf.int/en/about/media-centre/focus/2020/fact-sheet-ecmwfs-use-satellite-observations
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Other data sources Sentinel-1 
Sentinel-2 
Sentinel-3 

1.1.2 Ship route optimisation  

EO technology can be used for ship route optimisation thanks to the continuous update of maps and 
electronic map display. The technology can also support digital ship route planning based on 
geographic/meteorological conditions and optimise ship routes according to the most efficient 
route (fuel consumption or speed/time), and can feature information about the surrounding marine 
environment such as vessel traffic, weather conditions, blocked straits, hazards and defined   
waterways. 

Taking the example of container shipping, a route analyst of the shipping company can construct a 
preliminary route in a route planning system (from StormGeo, Jeppesen, Tranzas, Sofar, etc.) taking 
into account vessel type, cargo type, loading conditions using EO data. It then shows the optimum 
route, optimum speed and fuel consumption. The vessel is tracked via AIS and any deviations from 
the plan are reported. The route planning system allows the integration/use of weather data and 
ocean conditions (wave, currents) on the route. Models will help the managers of the shipping 
company to plan ahead and the captain to decide on the spot which route will eventually help the 
ship achieve its primary goal - arrive safely and in time at the port of destination.  

For a container ship, the ideal route would be one that would allow the ship to avoid changing speed 
too much for it to maintain constant power. Other factors may also affect which route is most 
economical, e.g. rent prices, bunker prices, speed inside and outside emission control areas. The 
captain on the bridge needs to react at each time to rapidly changing weather and ocean conditions 
and to decide whether it makes sense to adjust course, speed or RTA. At the destination port the 
harbour mast can plan ahead the logistics processes to unload the cargo. The follow-on logistics 
enterprises (e.g. trucks) can plan their logistics processes to further distribute the cargo. 

The application-level requirements relevant to EO are contained in the table below: 

Table 4: Application level requirements relevant to EO – Ship route optimisation 

ID UR-MARFISH-002 

Application Ship route optimisation 

Users • Shipping companies (e.g. route analyst/route planner) 

• Ship owners 

• Vessel operators 

• Destination ports (ETA) 

• Follow-on logistics enterprises 

User needs 

Operational 
scenario 

Route planning for container ships uses the Electronic Chart Display and Information 
(ECDIS) based on historical data and forecasts as a more static exercise; Ship route 
optimisation in real time, in addition, uses NRT EO data to optimise route under dynamic 
circumstances. ECDIS can be connected to GNSS, radar and gyro systems. 
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EO contributes to optimising routes taking into account the state of the sea, weather 
conditions and currents, achieving optimised fuel efficiency that leads to cost and risk 
reductions.  

Size of Area of 
Interest 

The area of interest is the shipping route from port of departure to port of destination. 
Accordingly, this can vary significantly; for large shipping vessels this usually covers 
thousands of nautical miles (e.g. from Singapore to Rotterdam). 
 
Weather data is usually collected with a resolution in the km range, e.g. MSG Seviri at 
1km or 3km).   
 
Waves and currents can be also influenced by local phenomena, e.g. in the 
Mediterranean islands, land tongues, peninsulas and underwater geology and in this case 
a higher resolution at respective geolocations would be required, in the range of 100m. 
 

Scale Route optimisation models are usually included into ECDIS chart solutions on board.              
The scales available on ECDIS maps are classified according to navigation purposes: 

• Harbour 1:4,000 - 1:21,999 

• Coastal 1:90,000 - 1:349,000 

• General shipping 1:350,000 - 1, 1499,999 

• Overview 1:<1,499,999 

 
Ship route optimisation will usually not affect the final harbour approach but may be 
relevant for coastal shipping. It is certainly relevant for general shipping and overview 
charts.  
 
Weather data are usually collected with a resolution in the km range, e.g. MSG Seviri - at 
1km or 3km).  As waves and currents can be also influenced by local phenomena (e.g. in 
the Mediterranean influenced by islands, land tongues, peninsulas, underwater geology) 
a higher resolution at respective geolocations would be required, e.g. in the range of 
100m.          

Frequency of 
information 

For route optimisation in (near) real time, and considering the fact that ship routes cannot 
be changed fast, updates of the weather situation every 6 hours is usually sufficient. As 
Ocean conditions (wave, currents, etc.) also build up and disappear slowly, this time 
interval can be considered sufficient as well.   

Other if 
applicable 
(e.g. non 
functional, 
data format, 
contextual 
information, 
etc.) 

The incoming data on weather and ocean conditions have to seamlessly integrate with 
the operating route planning tools and models on board of the ship (ECDIS).  

The information provided from satellites (weather, ocean conditions) has to be reliable 
(no false positives, no false negatives) in order to avoid misrouting the vessels (resulting 
in additional fuel cost, delayed arrival, etc. 

Service Provider Offering 

What the 
Service does 

The service provides optimisation of ship routes along the most efficient route (fuel 
consumption or speed/time), using data on currents, waves, atmospheric and other 
weather conditions to calculate the most economical and safest route for the ship to port 
navigation. The system will try to avoid storms, strong undercurrents, high waves, safety 
in terms of team health and cargo integrity, prediction of E/RTA (Estimated/Required 
Time of Arrival) to support follow-on logistic processes.             
Obstacles that can be identified in NRT are for instance whales or floating containers 
(which are usually submerged, e.g. 1 m below surface), although more frequently vessels 
usually carry radar systems on board that detect close objects and provide alerts.  
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The incoming data on weather and ocean conditions have to seamlessly integrate with 
the operating route planning tools and models on board of the ship. 

How the 
Service works 

Ship route optimisation dashboards use maps and real time data using optimisation 
software and tool planning features that rely on big data, Machine Learning processes 
and AI algorithms. 

Service Provider Satellite EO Requirements 

Spatial 
Resolution 

Wave height: 1m 
Ocean conditions: 100m 

Temporal 
resolution 

For forecasts up to 10 days this is 6 hours, depending on the underlying model 
requirements  

Data type / 
Spectral range 

Pending UCP feedback 

Other if applicable (e.g. non-functional, latency, availability of historical data, 
reanalysis, pre-processing, etc.) 

Pending UCP feedback 

Service inputs 

Satellite data 
sources 

• VH Resolution satellite data 

• Electronic Chart Display Information System 

• Marine Digital route planner based on geo, storm and weather conditions 

• Bathymetry data along shorelines 

• Wave height and wind speed from altimetry data 

• Surface wind speed from scatterometer 

• Sea surface temperature (e.g. Sentinel 3) 

Other data 
sources 

See https://resources.marine.copernicus.eu/products 

• Sentinel-1 (e.g. ice monitoring, ship monitoring, marine winds and waves) 

• Sentinel-2 (e.g. CMEMS), Sentinel-3 (e.g. altimetry) 

• Weather and spotter buoys 

 
The user requirements relevant to GNSS are contained in the table below. 
 

Table 5: Synthesis of Requirements Relevant to GNSS – Ship route optimisation 

Application Category  Main User requirements 

General 
navigation 
(SOLAS) 
 
General 
navigation 
(recreation 
and leisure), 
ocean and 
coastal; 

 Category 1 
 
This category 
is 
characterized 
for requiring 
10 m of 
horizontal 
accuracy (up 
to 100 m for 
the specific 
case of Ocean 
waters in 
Resolution 
IMO 
A.1046(27)). 

ID: GSA-MKD-USR-REQ-MAR-0010  
Description: The PNT solution shall 
have a 99.8% availability over any 
30-day period 
Type: Performance (Availability % 
per 30 days) 
Source: Resolution IMO A.915(22) -
29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0020  
Description The PNT solution shall 
provide 10 m horizontal positioning 
accuracy (95%) (up to 100 m for 
Ocean waters) 
Type: Performance (Accuracy 
Horizontal) 

https://resources.marine.copernicus.eu/products


 

Page 13 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0030  
Description: Continuity is not 
relevant to ocean and coastal 
navigation 
Type: Performance (Continuity % 
over 3 hours) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0040  
Description: The PNT solution shall 
provide a 25 m horizontal alert limit  
Type: Performance (Integrity - Alert 
Limit) 
Source: Resolution IMO A.915(22) -
29/11/2001 (not mandatory for the 
applications in IMO resolution 
A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0050  
Description: The PNT solution shall 
have a time to alarm smaller than 
10 s 
Type: Performance (Integrity - Time 
to Alert) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0060  
Description: The PNT solution shall 
have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity Risk –
per 3 hours) 
Source: Resolution IMO A.915(22) -
29/11/2001 (not mandatory for the 
applications in IMO resolution 
A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0070  
Description: The PNT solution shall 
have global coverage 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0080  
Description: The PNT solution shall 
provide independent position fixes 
at least two per second 
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Type: Performance (Fix Interval 
seconds)) 
Source: Resolution IMO A.1046(27) 
20/12/2011 
 

General 
navigation 
(recreation 
and leisure); 
port approach 
and entrances 
 
Traffic 
management; 
Ship to ship 
coordination, 
Ship to shore 
coordination 
and Shore to 
ship traffic 
management 

 Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

This category differs from the 
previous one only regarding 
continuity, which is needed to be 
regional in this case and of 99.97%. 
 
Requirements are identical to 
Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall 
have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -
29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall 
have a continuity of 99,97 % over 15 
minutes. 
Type: Performance (Continuity, % 
over 15 minutes)  
Source: Resolution IMO A.1046(27) 
20/12/2011 

Aids to 
Navigation 
management 

 Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships 
operating above 30 knots, the 
applications may need more 
stringent requirements. Of the 
applications belonging to this 
category, only Casualty Analysis 
had its environment clearly stated 
by IMO (Port Approach and 
Restricted Waters). The others 
were placed in two different 
environment classes as follows: 
those taking place in Port Approach 
and Restricted Waters (Casualty 
Analysis, as defined by IMO and 
Port Operations, evidently); Marine 
Engineering, Aids to Navigation 
Management and Offshore 
exploration and exploitation were 
considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
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Description: The PNT solution shall 
have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % 
per 30 days)  
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall 
provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy 
Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -
29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical 
positioning accuracy is not 
applicable for Category 2 
applications 
Type: Performance (Accuracy 
Vertical - 95 %) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity 
(% over 3 Hours) is not applicable to 
Category 2 applications. 
Type: Performance (Continuity - % 
over 3 Hours) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall 
provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – 
Alert limit) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall 
have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – 
Time to Alarm)  
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Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall 
have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – 
Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall 
have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall 
provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in 
seconds) 
Source: Resolution IMO A.915(22) -
29/11/2001 
 

General 
navigation 
(SOLAS): Ports 
and Restricted 
Waters 

 Category 2+ 
(same as 2 + 
local 
continuity 
requirement) 
 
This category 
presents the 
same main 
requirements 
as category 2, 
except that 
continuity is 
required to be 
of 99.97% 
over 15 min 
for a local 
coverage 

Operations of Tugs, Pushers and 
Icebreakers did not have their 
environment stated by IMO and 
were considered to fit best in the 
widest Environment category: 
Ocean, Coastal, Port and Port 
approach, Restricted Waters and 
Inland Waterways. IMO resolutions 
indicate the need of relative 
accuracy for tugs, pushers and 
icebreakers and a possible 
requirement of vertical accuracy 
depending on the port and 
restricted water operation. 
 
ID  GSA-MKD-USR-REQMAR-0210  
Description: The PNT solution shall 
have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -
29/11/2001 Regulation (EC) No 
415/2007  
 
ID  GSA-MKD-USR-REQMAR-0220  
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Description: The PNT solution shall 
have a continuity of 99,97 % over 15 
minutes*  
Type: Performance (Continuity, % 
over 15 minutes)  
Source: Resolution IMO A.1046(27) 
20/12/2011 Regulation (EC) No 
415/2007 

 

1.1.3 Inland waterways navigation  

EO data can support more efficient water management and can be used to detect periods of flood 
or low flow that may cause disruptions to waterway traffic, allowing the bodies responsible for 
inland waterways to make informed decisions about traffic flows, as well as sedimentation.  

A presentation on EO for bathymetry is foreseen to take place at the UCP2022, as this information 
could be used by IWW authorities to anticipate bathymetric surveys in particular areas. This topic 
will be brough up and extensively checked with experts at the UCP.  

Beside large rivers and channels used for commercial shipping (large ships with limited 
manoeuvrability), there is a plethora of waterways which are used mainly for recreational purposes 
such as fishing, sailing, canoeing (small boats). Whereas commercial shipping vessels are equipped 
with professional GNSS navigation tools capable of processing many information, recreational 
tourism is usually relying on mobile phone as GNSS tool with very limited information on general 
aspects of a waterway. Accordingly, one could identify broadly two basic utilisation profiles for users 
navigating on inland waterways, vis-à-vis a third user profile, namely the national and regional inland 
waterway authorities.  

Depending on the interest of the users, services can range from general maps including various 
layers of information to very specific aspects. Commercial shipping is interested to receive 
information on obstacles on their route such as ice building in winter (low temperature), sand banks 
in summer (high temperature, low water level), blocking obstacles (e.g. stranded ship), the available 
navigation channel in relation to the water level. On the other hand, for recreational users more 
general information is relevant such as weather, map of the waterway, water levels, water quality, 
wildlife protection areas, harbours and their occupation, camping grounds (incl. information on 
flooding risk, fire risk zones, etc.), obstacles like embankments, barrages, locks.  

Furthermore, there are the interests of the organisations and authorities in charge of preservation 
and maintenance of waterways and connected habitats. This can range from identification, 
preservation, and protection of protected zones like bird habitats up to maintenance work along the 
waterways, e.g. drenching of the shipping channel, monitoring of natural erosion of riverbanks, 
impact of severe weather events on the waterway (blockages like trees, flooding and related 
pollution). Last but not least the monitoring of the water quality is of interest. 

The application-level requirements relevant to EO are contained in the table below: 
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Table 6: Application-level requirements relevant to EO – Inland waterways navigation 

ID UR-MARFISH-003 

Application Inland Waterways Navigation 

Users • Commercial shipping companies (freight and passenger) 

• Harbour master 

• Non-commercial, recreational tourism e.g. fishing, sailing, canoeing 

• Local authorities 

• Wildlife protection organisations 

User needs 

Operational 
scenario 

• Determining fairways 

• Mapping embankments, barrages, locks 

Size of Area of 
Interest 

• The size of area of interest depends on the application scenario (commercial, 

recreational) and covers the waterway area of interest: 

• The navigable channel of (large) rivers 

• Sailing areas of water bodies 

• Canoeing parts of a small to very small river 

• Specific fishing specific spots  

• Commercial shipping routes are usually well explored and mapped. Therefore, 

for commercial shipping especially elements usually not captured in those 

maps and occurring as short-term or seasonal obstacles are of interest.  

Scale Commercial shipping in the range of ECDIS scale: 
 

Use case Map scale Detectable size 
(m) 

Raster 
resolution (m) 

Harbour 
conditions 

1:4,000 to  1:21,999 4-21.99 2-10.95 

Berthing 
conditions 

1:>4,000 >4 >2 

Recreational  1:4,000 to  1:21,999 4-21.99 2-10.95 

  
Commercial shipping routes are usually well explored and mapped. Therefore, for 
commercial shipping especially elements usually not captured in those maps and 
occurring as short-term or seasonal obstacles are of interest.  
 
The spatial resolution has to start in the meter range (VHR). The dimension of these 
obstacles can range from few meters (e.g. single obstacles, sandbank) to larger areas (e.g. 
ice building).  
For recreational users, the spatial resolution depends on the size/width of the waterway 
and can also start in the meter range. For applications related to the conditions of the 
waterway (e.g. erosion, impact of weather events, maintenance work) spatial resolution 
starts also in the meter range. 
Accordingly, the spatial resolution has to start in the meter range (VHR). 

Frequency of 
information 

The temporal resolution for the commercial shipping and the obstacle detection starts 
with NRT monitoring of obstacles (e.g. another ship stranded in front of the ship), and 
can go up to daily/weekly observations (e.g. ice building).  
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For recreational users, most information is not time critical except e.g. the availability of 
weather information (extreme weather events) and harbour place availability. 
 
For local authorities the temporal resolution varies as well, from NRT observation of 
blockages effecting immediately any traffic and the safety of the waterway users up to 
observations over time (e.g. erosion). 

Other if 
applicable 
(e.g. non 
functional, 
data format, 
contextual 
information, 
etc.) 

Specific requirements are related to the aspects affecting the safety of goods and lives. 
Therefore, reporting on related aspects like obstacles has to be available and reliable 
(avoiding false positives and false negatives). 
 
For recreational utilisation, all services related to safety of life have to be reliable as well 
(especially weather, flooding, fire risk). 
 

Service Provider Offering 

What the 
Service does 

The service enables safe navigation through inland waterways using most accurate and 
timely information available. 
 
Sediments and natural erosion is continuously changing, e.g. Wadden islands in the 
Netherlands and Germany (ferries operate regular services, Coastguard might be 
requested for interventions). 
 
The service supports the preservation and maintenance of the waterways and related 
surroundings for commercial shipping, recreational use, environmental and wildlife 
protection.   

How the 
Service works 

EO imagery can be used to monitor riverbank erosion and to detect/perform maintenance 
activities by authorities. EO imagery (radar, optical) can be used for singular object 
detection as well as for continuous monitoring of various aspects throughout the seasons 
(e.g. sandbank detection in summer, ice building in winter, sedimentation and erosion, 
protected zones, maintenance work) for both user profiles (commercial and recreational) 

Service Provider Satellite EO Requirements 

Spatial 
Resolution 

• Determining fairways: 1 meter  

• Mapping embankments, barrages, locks: 1 meter (both to be confirmed by 

experts) 

Temporal 
resolution 

• Determining fairways: 6 hours  

• Mapping embankments, barrages, locks: 6 hours (both to be confirmed by 

experts) 

Data type / 
Spectral range 

Pending UCP feedback 

Other if applicable (e.g. non-functional, latency, availability of historical data, 
reanalysis, pre-processing, etc.) 

Pending UCP feedback 
 
 
 

Service inputs 
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Satellite data 
sources 

• Aerial/VHR satellite data 

• Other satellites beyond Sentinels may be required, depending on the spatial 

resolution (meter range) as well as the temporal resolution (especially NRT 

detection of objects) to allow NRT detection of obstacles (e.g. Cosmo-SkyMed). 

• Data received from aerial or satellite monitoring will have to be complemented by 

in-situ/ground measurements, e.g. water gauges regarding water levels, local 

observations from authorities, water samples to determine the water quality, 

specific harbour information (invasive species), etc. 

 

Other data 
sources 

• Sentinel-1 (object detection, ice monitoring, deformation mapping, flood 

monitoring) 

• Sentinel 2 (Maritime Monitoring CMEMS) 

• Sentinel 3 (altimetry for narrow rivers and small lakes) 

GNSS is also used to ensure safe navigation in inland waterways (rivers, canals, lakes and estuaries). 
The user requirements relevant to GNSS are contained in the table below. Although the application 
bridge collision warning systems might take place in Inland Waterways, no specific requirements for 
dynamic data of were found. 

Table 7: Synthesis of Requirements Relevant to GNSS – Inland waterways 

Application Category Main User requirements 

General 
navigation 
(SOLAS) 
 
General 
navigation 
(recreation 
and leisure), 
ocean and 
coastal 

Category 1 
 
This category 
is 
characterized 
for requiring 
10 m of 
horizontal 
accuracy (up 
to 100 m for 
the specific 
case of Ocean 
waters in 
Resolution 
IMO 
A.1046(27)). 

ID: GSA-MKD-USR-REQ-MAR-0010  
Description: The PNT solution shall have a 99.8% availability over any 30 
day period 
Type: Performance (Availability % per 30 days) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0020  
Description The PNT solution shall provide 10 m horizontal positioning 
accuracy (95%) (up to 100 m for Ocean waters) 
Type: Performance (Accuracy Horizontal) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0030  
Description: Continuity is not relevant to ocean and coastal navigation 
Type: Performance (Continuity % over 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0040  
Description: The PNT solution shall provide a 25 m horizontal alert limit  
Type: Performance (Integrity - Alert Limit) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0050  
Description: The PNT solution shall have a time to alarm smaller than 10s 
Type: Performance (Integrity - Time to Alert) 
Source: Resolution IMO A.915(22) -29/11/2001 
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ID: GSA-MKD-USR-REQMAR-0060  
Description: The PNT solution shall have an integrity risk smaller than 10-
5 per 3 hours 
Type: Performance (Integrity Risk –per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0070  
Description: The PNT solution shall have global coverage 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0080  
Description: The PNT solution shall provide independent position fixes at 
least two per second 
Type: Performance (Fix Intervalseconds)) 
Source: Resolution IMO A.1046(27) 20/12/2011 
 

Inland 
waterways 
navigation 

Category 1++  
(same as 1 +, 
enhanced 
horizontal 
accuracy 
requirement) 

This category presents the same requirements of Category 1+, except the 
horizontal accuracy, which must be of 3m for this application. 
 
ID: GSA-MKD-USR-REQMAR-0101  
Description: The PNT solution shall provide 3 m horizontal positioning 
accuracy (95%) 
Type: Performance (Accuracy Horizontal) 
Source: MARUSE + UCP 2017 
 

Aid to 
Navigation 
mgmt. 
 
Casualty 
Analysis: 
inland 
waterways,  
Port 
approach, 
and 
restricted 
waters 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the applications 
belonging to this category, only Casualty Analysis had its environment 
clearly stated by IMO (Port Approach and Restricted Waters). The others 
were placed in two different environment classes as follows: those taking 
place in Port Approach and Restricted Waters (Casualty Analysis, as 
defined by IMO and Port Operations, evidently); Marine Engineering, Aids 
to Navigation Management and Offshore exploration and exploitation 
were considered to fit best in Ocean environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 30 
day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
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ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable to 
Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 10 
s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 10-
5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes at 
least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Inland 
Waterways 

Category 2+ 
(same as 2 + 
local 
continuity 
requirement) 
 
This category 
presents the 
same main 
requirements 
as category 2, 
except that 
continuity is 

Operations of Tugs, Pushers and Icebreakers did not have their 
environment stated by IMO and were considered to fit best in the widest 
Environment category: Ocean, Coastal, Port and Port approach, 
Restricted Waters and Inland Waterways. 
 
ID GSA-MKD-USR-REQMAR-0210  
Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007  
 
 
ID GSA-MKD-USR-REQMAR-0220  
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required to be 
of 99.97% over 
15 min for a 
local coverage 

Description: The PNT solution shall have a continuity of 99,97 % over 15 
minutes*  
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 Regulation (EC) No 
415/2007 

Inland 
Waterways: 
bridges 
operation 

Category 2+++ 
(2 with relaxed 
horizontal 
accuracy + 
0.1m vertical 
accuracy 
requirement) 

ID: GSA-MKD-USR-REQMAR-0250 
Description: The PNT solution shall provide 1 to 2 m horizontal 
positioning accuracy 
Type: Performance (Accuracy Horizontal, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
ID: GSA-MKD-USR-REQMAR-0260 
Description: The PNT solution shall provide 0.1 m vertical positioning 
accuracy 
Type: Performance (Accuracy Vertical, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 
ID: GSA-MKD-USR-REQMAR-0270  
Description: The PNT solution shall provide a 2.5 to 5 m horizontal alert 
limit 
Type: Performance (Integrity - Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 

Inland 
Waterways: 
bridge 
collision 
warning 
systems 

Category 3  
(0.1m 
horizontal 
accuracy 
requirement) 

ID: GSA-MKD-USR-REQMAR-0280  
Description: The PNT solution shall have a 99.8% availability over any 30 
day period  
Type: Performance (Availability, % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0290  
Description: The PNT solution shall provide 0.1 m horizontal positioning 
accuracy  
Type: Performance (Accuracy Horizontal, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0300  
Description: The PNT solution shall provide 0.1 m vertical positioning 
accuracy  
Type: Performance (Accuracy Vertical, 95%)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0310  
Description: The service continuity (% over 3 hours) is not applicable to 
Category 3 applications.  
Type: Performance (Continuity - % over 3 hours)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0320  
Description: The PNT solution shall provide a 0.25 m horizontal alert limit  
Type: Performance (Integrity - Alert limit)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0330  



 

Page 24 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Description: The PNT solution shall have a time to alarm smaller than 10 
s  
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0340  
Description: The PNT solution shall have an integrity risk smaller than 10-
5 per 3 hours  
Type: Performance (Integrity – Integrity risk, per 3 hours)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0350  
Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0360  
Description: The PNT solution shall provide independent position fixes at 
least once per second  
Type: Performance (Fix interval, in seconds)  
Source: Resolution IMO A.915(22) -29/11/2001 

 

1.1.4 Aquaculture site selection  

For aquaculture site selection, applications use inputs on environmental conditions (weather 
conditions, wave heights, water depth, seafloor conditions, currents), forecasts and predictions. EO 
data and forecasting helps select the aquaculture site location and type in both the inshore and 
offshore environment  

Aquaculture is carried out in various breeding environments all over the world – seas, rivers, ponds, 
lakes, lagoons, or artificial basins, to name the most common. At the moment, due to the coarse 
resolution (of around 1km) of satellite images, EO services are mainly used in marine offshore 
waters. More recent developments and accessibility of higher-resolution data open the way for 
aquaculture site selection to operate closer to the coast and even in inland waters. Moreover, with 
countries working to establish farms in open waters, potential for EO use increases as such farms 
can be easily monitored with medium-resolution data. 

Authorities identify specific areas assigned to aquaculture as part of a strategic planning process, 
which can be carried out at local, regional, or national level. Here the environmental data is 
combined with administrative and socio-economic criteria to define the suitability of an area for 
development of aquaculture. For aquafarmers multiple additional criteria is added in the 
aquaculture site selection process, considering that there is a large variety of species cultivated and 
specific aspects of each cultivated aquatic organism can vary. Indeed, nowadays more than 500 
aquatic species are farmed all over the world.  

For both user groups the assessment of environmental, land use and marine spatial planning 
aspects of farm site are crucial. Users need to consider existing protected ecosystems, 
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environmentally sensitive zones, or location near critical habitats for endangered species, as well as 
ocean currents linking these aquatic ecosystems. 

Aquafarm structure requires important investments; therefore, a series of additional aspects are 
considered by the users: 

• Farm features such as coastal barriers, riparian buffers and corridors for enhanced disease 

and predator control; 

• The surrounding infrastructure (energy availability, for example, for pumps and aerators in 

controlled intensification shrimp farms); 

• Coastal access; 

• Any potential conflicts with local communities and sea or land tourism; 

• Assessment of risks and their mitigation: extreme events (storms, floods) or slow 

changing phenomena (coastal erosion, salt-water intrusion only for in land based sweet 

water fish farms) and more in general climate change risk that increases the number and 

the frequency of the extreme events and affects the water quality parameters with a 

direct impact on the underwater life; 

• Assessment of water quality (assessment of chemical (e.g. oil spill, pollution from 

chemical industry) and physical conditions (e.g. water temperature, water transparency 

and colour, phytoplankton, etc.), water pollution from neighbouring land use or industries 

(e.g. discharge of effluents); 

• Identification of eutrophication zones and areas prone to harmful algal blooms (e.g. 

Chlorophyll-a) producing toxic or harmful effects (fish mortality, food poisoning, ecological 

degradation, etc.); and 

• Other species-specific aspects (e.g. jellyfish blooming). 

The application-level requirements relevant to EO are contained in the following table. 
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Table 8: Application level requirements relevant to EO – Aquaculture site selection 

ID UR-MARFISH-004 

Application Aquaculture site selection 

Users 

• Aquafarmers, public administration (national and local) 

• Monitoring and control entities 

• Maritime industry 

• Scientific community 

• Recreational and tourism organisation 

• Investors 

• NGOs 

User Needs 

Operational scenario 

The following activities are required: 
1. Preliminary analysis 
2. Territory analysis 
3. Consultation 
4. Eligibility 
5. Environmental analysis 
6. Zoning 
8. Identification of sites 

Size of area of interest 

Coverage: coastal and off-shore areas.  
In-shore and off-shore areas (marine waters); the size ranges from 1-2 km2 (for small 
areas) to 800 km2 (for large); variations are due to fish and seafood farmed from e.g. 
mussels (very small) to pelagic fish (very large). 

Scale According to size the scale can range from 1:250.000 to 1:5000 

Frequency of information One-off 

Other (if applicable) Webgis to visualize the thematic data  

Service Provider Offer 

What the service does 

The service provides maps indicating preferred spots for aquaculture sites.  
It prepares information on land cover, land use (including any restrictions), water 
quality, and supports risk and environmental assessments with historical 
meteorological and climate data.   
It provides zoning of the area to identify the most appropriate sites for aquafarming.  

How does the service 
work 

The service provides a set of thematic maps, which should be combined to identify 
potential sites.  
It also provides the historical trend of meteorological (weather conditions) and 
climatic data for environmental and risk assessment. 
Finally, according to the rules set by the Administration it provides zoning of the 
area.  
Various parameters (general or specific to a species) are relevant: weather 
conditions, water quality (temperature, Chlorophyll-a, nutrients/eutrophication, 
algae blooms), currents, man-made pollution (e.g. oil spill, eutrophication, 
chemicals), transportation aspects, energy production. 
 
  

Service Provider Satellite EO Requirements 

Spatial resolution 1m - 1km, range of 10m considered sufficient for most species 
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Temporal resolution 
Annual, but also combining data for a number of complete years for forecasts and 
control (climate change, HAB, pollution) 

Data type / Spectral 
range 

Optical data for the territory analysis (landcover/land use maps; marine vegetation 
maps (sea floor covers such as Posidonia), water quality parameters (Chlorophyll-a, 
turbidity, salinity, oxygen) 
SAR data for winds, currents, wave height 

Other (if applicable)  

Information on vessel traffic and routes in the area; information about pipelines; 
restricted areas; available transportation modes (handling of sludge and sediments); 
other information on utilisation of the sea or neighbouring land (agriculture usage, 
industry, sea and land tourism, energy production) 

Service Inputs 

Satellite data sources 

Optical data: 
- Sentinel 2 (e.g. Bathymetry, land use) and 3 (e.g. OLCI, SLSTR, altimetry) 
- VHR ( e.g. bathymetry, landcover and land use) 
SAR data: 
- Sentinel 1  (e.g. Wind, waves, currents) 
- CosmoSkymed (e.g. winds, waves, currents) 

Other data sources Aerial, drones (RGB ), buoys, in situ data (bathymetry, tide, current) 
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1.1.5 Fish stock detection  

EO enables services which allow better protection and management of the limited fishing resources 
available. EO services can provide information which is crucial to both the fishing industry as well 
as local authorities who ensure conformity with existing regulations and protecting fish stocks. 
Authorities are tasked to protect and manage existing resources and use regulations, quotas, and 
fines to fight against excessive fishing due to global issues such as large fish fleets, poor 
management, by-catches. While in the past remote sensing was used predominantly to assist in the 
efficient harvesting of natural resources, today it is increasingly being used for resource 
management, conservation and exploitation. 

EO services and products can be used to monitor and/or model the location of fish stocks or shoals 
and to optimise fishing efforts. Applications use physical, bio-geochemical analyses and forecasts to 
understand the vulnerability or resilience of the stocks. While no satellite measurements are directly 
sensitive to fish stocks, EO can provide information on the habitat, observing various parameters 
which forecast the presence of fish. Global and regional sea temperature, salinity, topography, 
ocean colour, and ocean currents are key inputs for fish stock numerical modelling. Professional 
fishing vessels detect the actual fish stock directly by echo-sounders and sonars.  

The application-level requirements relevant to EO are contained in the table below: 

Table 9: Application level requirements relevant to EO – Fish stock detection 

ID UR-MARFISH-005 

Application Fish stock detection 

Users 

• Fisheries 

• Fishery managers 

• Authorities (national and local, e.g. coast guards) 

• Fish markets 

• Monitoring and control entities 

• Maritime industry 

• Scientific community 

• Retail organisations 

• (Fishing) tourism organisations 

• Fish welfare organisations (e.g. FAO, EFSA) 

• NGOs 

User Needs 

Operational scenario  
Ecosystem productivity, based on Chlorophyll-a and associated with fields of 
temperature, salinity, oxygen, wind intensity, wave height, depth, for the 
identification of oceanographic discontinuities and productivity hotspots. 

Size of area of interest 

Size of area depends on the end-user and their area of interest:  

• Large territorial water areas for public administrations with mandate on own 

waters; 

• Smaller areas for use by e.g. fish tourism operator covering their area of 

operation. 

Scale  According to size the scale can range from 1:250.000 to 1:5000 
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Frequency of information Weekly, monthly, seasonal, annual 

Other (if applicable) 
Webgis to visualize the thematic data and/or integration with other instruments on 
board 

Service Provider Offer  

What the service does  

The service provides indirect indicators of possible presence of fish: Chlorophyll-a, 
surface temperature, salinity, oxygen, ocean colour (surface optical or bio-optical 
properties: diffuse attenuation coefficient, total suspended matter, yellow 
substance, chlorophyll pigments and macrophytes); vertical and horizontal 
circulation features (e.g. wind, wave); oil pollution;  sea state                         

How does the service 
work  

The parameters are acquired daily by satellite data and displayed on a dashboard in 
aggregated data to provide information with the required frequency (weekly, 
monthly, seasonal, annual). The dashboard displays anomalous data and send alerts 
for parameters out of the thresholds 

Service Provider Satellite EO Requirements  

Spatial resolution 10 m - 1 km, depending on the size of fish shoal 

Temporal resolution 
Range depending on the user: from near-real-time (for use onboard of fishing 
vessels) to every few hours/daily (authorities, daily fishing trips with smaller boats), 
to long term (for fish stock expansion). 

Data type / Spectral 
range 

Optical data ( water quality parameters: Chlorophyll-a, turbidity, salinity, oxygen) 
SAR data for winds, currents, wave height 

Other (if applicable)  Historical data 

Service Inputs  

Satellite data sources 

• Optical data: Sentinel 2 (e.g. CMEMS, ocean colour, suspended matter) and 3 

(e.g. OLCI, SLSTR, altimetry), VHR 

• SAR data: Sentinel 1  (e.g. wind, waves), CosmoSkymed 

Other data sources 
Aerial, drones (RGB ), buoys, echo-sounders and sonars (detection of fish, biomass 
estimation), fish finders on-board of fishing vessels, on-board cameras 

 

1.1.6 Fishing aggregating devices  

Fishing aggregating devices are GNSS-enabled buoys that assist fishermen both in locating their 
fishing nets and equipment as well as the identification and location of fish stock. 

Smart fishing buoys1 are used to detect fish banks, such as Tuna. End users need smart fishing buoys 
to ensure more efficient and sustainable fishing practices in their daily operations. Thanks to built-
in echosounders beneath the surface, the information is periodically transmitted via satellite to the 
vessel, communicating the exact position of the buoy, helping fishery industries save tons of fuel 
and consequently reduce their CO2 emissions. 

                                                           

1 This type of buoys is equipped with a GNSS receiver that transmits positioning information through an external antenna to the vessel so that information 

about time and distance to the buoys can be used to optimise the route planning. Often, these buoys are also equipped with LEDs for a quick and visual 
monitoring when near the buoys. The latest receivers rely on spread-spectrum communication technology which make it difficult to detect by third 
parties. Examples of such receivers are the MSR-2 receiver that relies on the Iridium network. 



 

Page 30 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

The user requirements relevant to GNSS are contained in the table below:  

Table 10: Synthesis of Requirements Relevant to GNSS – Fishing aggregating devices 

Criterion Characterisation 

Accuracy 
(positioning) 

As buoys are essentially used to easily locate fishing lines and fish banks, only a rough 
estimation of its location is required in order to visually locate the buoys when close 
enough. Therefore, standalone GNSS and single-constellation solutions (e.g.: GPS only) 
are enough to provide the required 5-10 m horizontal accuracy, which is below nominal 
Galileo performance (around 2 meters). Vertical accuracy is not relevant for this use. 

Accuracy (timing 
and 
synchronization) 

The timing features provided by GNSS are mainly used for synchronization applications, 
using the clock of the signal provided by the satellites to synchronize multiple buoys in 
this case. However, in the fishing area no requirements in terms of synchronization are 
extracted from the performed interviews. 

Coverage The coverage provided by Galileo is improved in some areas with high values of latitude 
like the poles, due to the inclination of the satellite orbits. Therefore, those fishing 
activities performed at these latitudes may be benefited by the use of Galileo.  
Many interviewed companies see the increase of the coverage as an interesting feature, 
above all in terms of battery use since the visibility of more satellites may reduce the 
TTFF and thus the battery consumption. 

Availability Fishing applications range from buoys used to identify the location of bank of fishes 
thanks to the implemented sonars, to buoys which set the position of fishing nets. 
Thereby, fishing boats are able to leave these devices over the sea and return once a 
bank has been detected or after a period of time that allows fishes to get caught in the 
launched nets. 
Again, in this use-case, fishers only need a rough location of the buoys and as extracted 
from the interviews, a continuous value of the position is not necessary since only 
periodic position stamps are reported. Therefore, the conclusion established in this case 
again is that a high-level availability is not required, and that the availability already 
provided by systems such as Galileo and GPS (compliant with the IMO A.1046(97) 
requirement of at least 99,8%) would be enough for the purposes of this application. 

Initialisation time 
(TTFF) 

As specified before in the previous section the TTFF defines the elapsed time between 
the time a receiver was switched-on and the moment the first position estimation was 
acquired. In this sense, the fishing applications also showcase an interest in reducing the 
TTFF, mainly to achieve a battery consumption reduction. 

Integrity In the GNSS fishing applications previously explained no integrity requirements are 
foreseen and the performed interviews neither show an interest in the introduction of 
this feature. 

Authentication As specified for the scientific buoys, the lack of remarkable spoofing attacks specifically 
in the fishing area, makes not required the implementation for authentication methods 
like OS-NMA in this sense.  
In addition, the increment of cost due to the introduction of a timing source to support 
the OS-NMA functionality, as well as the installation of greater batteries in order to 
support the augment in energy requirement is not desired by the clients of this 
products as showcased in the interviews. 

Continuity As it happens with the availability performance, it may be concluded that fishing 
applications do not require a strict value of continuity due to the nature of their 
activities and that IMO A.1046(27) requirements (at least 99,97%) are applicable and 
fulfilled by most GNSS systems. 
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1.1.7 Collision avoidance  

Merchant vessels above 300GT are required through the IMO SOLAS regulation to be equipped with 
an Automatic Identification System (AIS), alongside the receivers for navigation. Similar to a radar,  
nearby vessels communicate their position and heading through the AIS with each other and with 
shore-based infrastructures (e.g., near ports) to improve the traffic management and safety 
of navigation. 

Automatic collision avoidance uses auto-tracking combining the navigation information of the vessel 
with that of other vessels. Its objective is to provide alerts when the system predicts a pre-defined 
minimum range of closest approach will be breached, but it can also be used to monitor the traffic 
situation and set targets for navigation. 

The user requirements relevant to GNSS are contained in the table below:  

Table 11: Synthesis of Requirements Relevant to GNSS – Collision avoidance 

Application Category Main User requirements 

Operations: 
automatic 
collision 
avoidance 
and track 
control.  

Category 1+ 
(same as 1 + regional continuity requirement) 

This category differs from the 
Category 1 only regarding 
continuity, which is needed to be 
regional in this case and of 99.97%. 
 
Requirements are identical to 
Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall 
have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -
29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall 
have a continuity of 99,97 % over 15 
minutes. 
Type: Performance (Continuity, % 
over 15 minutes)  
Source: Resolution IMO A.1046(27) 
20/12/2011 
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1.1.8 Merchant navigation  

GNSS is the primary source of positioning information in sea navigation. In the case of Safety of Life 
at Sea (SOLAS) vessels: all passenger ships, cargo ships larger than 500 gross tonnage or larger than 
300 tons if engaged on international voyages are regulated and rely heavily on GNSS to support 
navigation activities. At least 3 devices are typically fitted on vessels for redundancy reasons. 

The user requirements relevant to GNSS are contained in the table below:  

Table 12: Synthesis of Requirements Relevant to GNSS – Merchant navigation 

Application Category Main User requirements 

General 
navigation 
(SOLAS),  
General 
navigation 
(recreation 
and leisure), 
ocean and 
coastal 
 
Casualty 
analysis, ocean 
and coastal 
 
Search and 
Rescue: initial 
rescue 
approach 

Category 1 
 
This category 
is 
characterized 
for requiring 
10 m of 
horizontal 
accuracy (up 
to 100 m for 
the specific 
case of Ocean 
waters in 
Resolution 
IMO 
A.1046(27)). 

ID: GSA-MKD-USR-REQ-MAR-0010  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0020  
Description The PNT solution shall provide 10 m horizontal positioning 
accuracy (95%) (up to 100 m for Ocean waters) 
Type: Performance (Accuracy Horizontal) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0030  
Description: Continuity is not relevant to ocean and coastal navigation 
Type: Performance (Continuity % over 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0040  
Description: The PNT solution shall provide a 25 m horizontal alert limit  
Type: Performance (Integrity - Alert Limit) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0050  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity - Time to Alert) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0060  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity Risk –per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0070  
Description: The PNT solution shall have global coverage 
Type: Performance (Coverage) 
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Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0080  
Description: The PNT solution shall provide independent position fixes 
at least two per second 
Type: Performance (Fix Intervalseconds)) 
Source: Resolution IMO A.1046(27) 20/12/2011 
 

General 
navigation 
(SOLAS); 
Coastal, Port 
approach and 
entrances 
 
Traffic 
management; 
Ship to ship 
coordination, 
Ship to shore 
coordination 
and Shore to 
ship traffic 
management  
 
Operations: 
automatic 
collision 
avoidance and 
track control 

Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

This category differs from the previous one only regarding continuity, 
which is needed to be regional in this case and of 99.97%. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes. 
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 

Aid to 
Navigation 
mgmt. 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis had its 
environment clearly stated by IMO (Port Approach and Restricted 
Waters). The others were placed in two different environment classes 
as follows: those taking place in Port Approach and Restricted Waters 
(Casualty Analysis, as defined by IMO and Port Operations, evidently); 
Marine Engineering, Aids to Navigation Management and Offshore 
exploration and exploitation were considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30-day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 



 

Page 34 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable 
to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

General 
navigation 
(SOLAS): Ports 
and Restricted 
Waters 

Category 2+ 
(same as 2 + 
local 
continuity 
requirement) 
 
This category 
presents the 
same main 

Operations of Tugs, Pushers and Icebreakers did not have their 
environment stated by IMO and were considered to fit best in the 
widest Environment category: Ocean, Coastal, Port and Port approach, 
Restricted Waters and Inland Waterways. IMO resolutions indicate the 
need of relative accuracy for tugs, pushers and icebreakers and a 
possible requirement of vertical accuracy depending on the port and 
restricted water operation. 
 
ID  GSA-MKD-USR-REQMAR-0210  



 

Page 35 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

requirements 
as category 2, 
except that 
continuity is 
required to be 
of 99.97% over 
15 min for a 
local coverage 

Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007  
 
ID  GSA-MKD-USR-REQMAR-0220  
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes*  
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 Regulation (EC) No 
415/2007 

 

1.1.9 Marine surveying and mapping  

Encompasses a wide range of GNSS-enabled activities (seabed exploration, tide and current 
estimation, offshore surveying, etc.), and their outcomes are important for maritime navigation. 
Satellite technology using radar and multi-spectral contributes to surveying and mapping with data 
on ocean heights and, as a result, helps to interpret gravity and bathymetry for the Earth’s oceans. 
Satellite-derived bathymetry in particular, is the most recently developed method of surveying 
shallow waters. In contrast to other survey methods, satellite-derived bathymetry requires no 
mobilisation of persons or equipment, provides rapid access to bathymetric data and saves costs. 

• Hydrography provides data for charting seas and inland waterways and adjacent topography. 

The provision of hydrographic information adequate to support the safety of navigation is a 

national obligation under the SOLAS convention. The determination of position and depth 

sounding information must be undertaken with sufficient accuracy to ensure safety of 

navigation. 

• Oceanography is a scientific application concerned with identifying and understanding the 

behaviour of the ocean, mapping their boundaries (extent and depth), their geology, the physics 

and chemistry of their waters, their biology and both the conservation and the exploitation of 

their resources. Both horizontal and vertical accuracy are required, together with global 

coverage. 

The user requirements relevant to GNSS for hydrography are contained in the following table. 
Hydrography Environment was not clearly stated in IMO Resolutions, so this application was 
considered to be in the most general environment category as possible.  
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Table 13: Synthesis of Requirements Relevant to GNSS – Marine surveying and mapping 

Application Category Main User requirements 

Oceanography Category 1++  
(same as 1 +, 
enhanced 
horizontal 
accuracy 
requirement) 

Even though Oceanography application did not have its environment 
clearly defined in IMO Resolutions, it is placed in Ocean environment 
because it describes the application more accurately than placing it in 
a more general environment category. 
 
This category presents the same requirements of Category 1, except 
the vertical accuracy, which must be of 10m for this application. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0110  
Description: The PNT solution shall provide 10 m 
Type: Performance (Accuracy Vertical) 
Source: Resolution IMO A.915(22) -29/11/2001 

Offshore 
exploration 
and 
exploitation: 
Exploration, 
Appraisal 
drilling, Field 
development, 
Support to 
production, 
Post-
production. 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis had its 
environment clearly stated by IMO (Port Approach and Restricted 
Waters). The others were placed in two different environment classes 
as follows: those taking place in Port Approach and Restricted Waters 
(Casualty Analysis, as defined by IMO and Port Operations, evidently); 
Marine Engineering, Aids to Navigation Management and Offshore 
exploration and exploitation were considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable 
to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
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ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Inland 
Waterways: 
bridges 
operation 

Category 2+++ 
(2 with relaxed 
horizontal 
accuracy + 
0.1m vertical 
accuracy 
requirement) 

ID: GSA-MKD-USR-REQMAR-0250 
Description: The PNT solution shall provide 1 to 2 m horizontal 
positioning accuracy 
Type: Performance (Accuracy Horizontal, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
ID: GSA-MKD-USR-REQMAR-0260 
Description: The PNT solution shall provide 0.1 m vertical positioning 
accuracy 
Type: Performance (Accuracy Vertical, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 
ID: GSA-MKD-USR-REQMAR-0270  
Description: The PNT solution shall provide a 2.5 to 5 m horizontal 
alert limit 
Type: Performance (Integrity - Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 

1.1.10 Dredging  

Satellite-derived turbidity data (stirred-up sediment from anthropogenic activities such as dredging) 
provide a reliable and cost-effective overview of turbidity plumes generated during dredging 
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operations without the need for on-site field deployment. Multispectral satellite imagery can cover 
the area of operations pre, during and post dredging and measure the suspension of sediment, also 
by using historical data.  GNSS in combination with PPP/RTK Positioning Techniques supplies high 
accuracy real-time positioning needed for dredging operations. 

The user requirements relevant to GNSS are contained in the table below. IMO Resolutions do not 
state clearly the environment for Marine Engineering, so it was placed in the most general category 
as possible: 

Table 14: Synthesis of Requirements Relevant to GNSS – Dredging 

Application Category Main User requirements 

Marine 
engineering, 
construction, 
maintenance 
and 
management: 
cable and pipe 
laying 
 
Offshore 
exploration 
and 
exploitation: 
Exploration, 
Appraisal 
drilling, Field 
development, 
Support to 
production, 
Post-
production 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis had its 
environment clearly stated by IMO (Port Approach and Restricted 
Waters). The others were placed in two different environment classes 
as follows: those taking place in Port Approach and Restricted Waters 
(Casualty Analysis, as defined by IMO and Port Operations, evidently); 
Marine Engineering, Aids to Navigation Management and Offshore 
exploration and exploitation were considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable 
to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – Alert limit) 
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Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Marine 
Engineering 

Category 3  
(0.1m 
horizontal 
accuracy 
requirement) 

.ID: GSA-MKD-USR-REQMAR-0280  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period  
Type: Performance (Availability, % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0290  
Description: The PNT solution shall provide 0.1 m horizontal 
positioning accuracy  
Type: Performance (Accuracy Horizontal, 95%) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0300  
Description: The PNT solution shall provide 0.1 m vertical positioning 
accuracy  
Type: Performance (Accuracy Vertical, 95%)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0310  
Description: The service continuity (% over 3 hours) is not applicable to 
Category 3 applications.  
Type: Performance (Continuity - % over 3 hours)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0320  
Description: The PNT solution shall provide a 0.25 m horizontal alert 
limit  
Type: Performance (Integrity - Alert limit)  
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Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0330  
Description: The PNT solution shall have a time to alarm smaller than 
10 s  
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0340  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours  
Type: Performance (Integrity – Integrity risk, per 3 hours)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0350  
Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0360  
Description: The PNT solution shall provide independent position fixes 
at least once per second  
Type: Performance (Fix interval, in seconds)  
Source: Resolution IMO A.915(22) -29/11/2001 

The application-level requirements relevant to EO are contained in the table below:  

Table 15: Application-level requirements relevant to EO – Dredging 

ID ID pending 

Application Dredging 

Users • Dredging companies 

• National Auhorities (Maritime, Environmental) 

User needs 

Operational 
scenario 

Dredging is an activity that ensures that channels or shallow coastal areas are navigable 
for recreational and/or large vessels. The hydrographic maps of these waters are often 
out of date and not suitable to rely on by dredgers. Satellite Derived Bathymetry (SDB) is 
the most recently developed method of surveying shallow waters, providing fast, reliable 
and cost-efficient access to bathymetric data. 

Size of Area of 
Interest 

Extremely variable, for instance:  

• Fluvial courses of Inland Waterways  

• Delta 

• Canals 

• Coastal regions 

Scale Pending UCP Feedback 

Frequency of 
information 

For SDB only typically 1 a day up to several times a day.  
For water quality up to hundreds a day. 

Other if applicable (e.g. non functional, data format, contextual 
information, etc.) 

Pending UCP Feedback 

Service Provider Offering 
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What the 
Service does 

SDB can produce on-demand and up to date hydrographic maps that can be used by 
dredge companies to plan and manage their operations. SDB is a method of surveying 
shallow waters and can be used to monitor and support dredging activities 

How the 
Service works 

Multispectral images allow experts to measure both the depth of the water and to map 
the sub-sea surface to place reefs, vegetation and the nature of the seabed. In clear 
waters - as is the case in tropical regions - optical imagery acquired from satellites such as 
Sentinel 2 can “see” down to the sea bottom up to 25m of depth. Vice versa, areas with 
lack of clear waters (e.g. rivers do not represent an appealing use case for SDB. In contrast 
to other survey methods, SDB requires no mobilisation of persons or equipment. On top 
of allowing to survey extended and/or difficult to reach locations, it provides rapid access 
to bathymetric data and saves costs. 

Service Provider Satellite EO Requirements 

Spatial 
Resolution 

The spatial resolution achieved can reach up to 2 metres, depending on the underlying 
EO data used. 
Between 50 cm and 10 m typically. 

Temporal 
resolution 

Multiple sensors are used in parallel with harmonised products 9to comply with temporal 
resolution requirements 

Data type / 
Spectral range 

Standard formats provided for sat level 1b typically.  
However, for bottom of atmosphere (BoA) reflectance harmonisation with other data 
sources is necessary, therefore Level-2 processing.2 
For each new sensor EO companies might have to develop an interface. 

Other if applicable (e.g. non-functional, latency, availability of historical data, 
reanalysis, pre-processing, etc.) 

 

Service inputs 

Satellite data 
sources 

MODIS, Partly DIAS, Sentinel-2 and -3  
VHR Commercial: Planet (via API), Maxar, Ipp partner. Airbus, Planet, Maxar 

Other data 
sources 

Altimeter, SAR data, Lidar ICESAT, AWS 

Occasionally in-situ data measurements (provided by client) 

 

  

                                                           

2 Information on all processing levels (zero to 2) can be found here: https://sentinel.esa.int/web/sentinel/user-guides/sentinel-2-
msi/processing-levels 

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-2-msi/processing-levels/level-2
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1.1.11 GNSS automated port operations  

GNSS positioning supports automation of operations at ports and intermodal hubs. Port operation 
applications are restricted to activities associated directly to the vessels themselves, including for 
example:  

• Local Traffic Management 

• Container and cargo tracking and asset management 

• Law enforcement activities  

• Cargo handling  

The requirements such as accuracy and coverage need to be adjusted to meet the specific port 
environment, and a vertical dimension may be required. 

The user requirements relevant to GNSS are contained in the table below:  

Table 16: Synthesis of Requirements Relevant to GNSS – GNSS Automated port operations 

Application Category Main User requirements 

Operations 
of Locks, 
Tugs, 
Pushers and 
Icebreakers 
 
General 
navigation 
(recreation 
and leisure):  
Ports and 
restricted 
waters 
 

Category 2+ 
(same as 2 + 
local 
continuity 
requirement) 
 
This category 
presents the 
same main 
requirements 
as category 2, 
except that 
continuity is 
required to be 
of 99.97% over 
15 min for a 
local coverage 

Operations of Tugs, Pushers and Icebreakers did not have their 
environment stated by IMO and were considered to fit best in the widest 
Environment category: Ocean, Coastal, Port and Port approach, 
Restricted Waters and Inland Waterways. IMO resolutions indicate the 
need of relative accuracy for tugs, pushers and icebreakers and a possible 
requirement of vertical accuracy depending on the port and restricted 
water operation. 
 
ID  GSA-MKD-USR-REQMAR-0210  
Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007  
 
ID  GSA-MKD-USR-REQMAR-0220  
Description: The PNT solution shall have a continuity of 99,97 % over 15 
minutes*  
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 Regulation (EC) No 
415/2007 

 

1.1.12 Piloting assist at ports  

EO data on port traffic and MetOcean conditions is used to complement in situ data to support 
Vessel Traffic Management, enabling safer and more efficient piloting of vessels in busy port 
environments. Real-time navigation information (based on GNSS) provides pilots with greater 
control, safety and accuracy during port approach and manoeuvres. 
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The user requirements relevant to GNSS are contained in the table below. It can be noted however 
that Port and Lock approach, Track control, Calamity Abatement and Fairway information system 
were applications cited in MARUSE and RIS Regulation referring to Vessel Track & Trace in Inland 
Navigation, which could possibly be added in this category because of the 1m horizontal accuracy 
requirement and the environment which includes inland waterways and ports and their approaches.  

Table 17: Synthesis of Requirements Relevant to GNSS – Piloting assist at ports 

Application Category Main User requirements 

General 
navigation 
(SOLAS); 
Coastal, Port 
approach and 
entrances 
 
Traffic 
management; 
Ship to ship 
coordination, 
Ship to shore 
coordination 
and Shore to 
ship traffic 
management 
 
Operations: 
automatic 
collision 
avoidance and 
track control 

Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

Port approach and entrances fall under Category 1+. This category 
differs from Category 1 only regarding continuity, which is needed to 
be regional in this case and of 99.97%. 
This category differs from the previous one only regarding continuity, 
which is needed to be regional in this case and of 99.97%. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes. 
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 

Port 
operations, 
local VTS 
 
Casualty 
Analysis: Port 
approach, and  
restricted 
waters 

Category 2 
This category is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis had its 
environment clearly stated by IMO (Port Approach and Restricted 
Waters). The others were placed in two different environment classes 
as follows: those taking place in Port Approach and Restricted Waters 
(Casualty Analysis, as defined by IMO and Port Operations, evidently); 
Marine Engineering, Aids to Navigation Management and Offshore 
exploration and exploitation were considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
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Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable 
to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Ports 
operations: 
Law 
enforcement, 
and 
Container/ 
Cargo 
management  

Category 2++ 
(same as 2 + 
local 1m 
vertical 
accuracy 
requirement) 

Requirements are identical to Category 2, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0230  
Description: The PNT solution shall have local coverage 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0240  
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Description: The PNT solution shall provide 1 m vertical positioning 
accuracy 
Type: Performance (Accuracy Vertical, 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 

1.1.13 Port safety  

EO data provides an overview of port traffic and berth estimations, allowing for risk models to be 
created. These assess the risk of damage at the port cause by adverse events such as extreme 
weather, congestion or oil spills. This enables port officials to take risk mitigation measures and to 
plan for safety when developing port infrastructures. The safety of port terminal operations is 
ensured by GNSS positioning information. 

The user requirements relevant to GNSS are contained in the table below. It can be noted however 
that Port and Lock approach, Track control, Calamity Abatement and Fairway information system 
were applications cited in MARUSE and RIS Regulation referring to Vessel Track & Trace in Inland 
Navigation, which could possibly be added in this category because of the 1m horizontal accuracy 
requirement and the environment which includes inland waterways and ports and their approaches. 

Table 18: Synthesis of Requirements Relevant to GNSS – Port safety 

Application Category Main User requirements 

General 
navigation 
(SOLAS); 
Coastal, Port 
approach and 
entrances 
 
Traffic mgmt. 
 
Ship to ship 
coordination, 
Ship to shore 
coordination 
and Shore to 
ship traffic 
management 
 
Operations: 
automatic 
collision 
avoidance and 
track control 

Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

This category differs from the previous one only regarding continuity, 
which is needed to be regional in this case and of 99.97%. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes. 
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 

Port 
operations, 
local VTS 
 
Casualty 
Analysis: Port 
approach, and 

Category 2 
This category is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis had its 
environment clearly stated by IMO (Port Approach and Restricted 
Waters). The others were placed in two different environment classes 
as follows: those taking place in Port Approach and Restricted Waters 
(Casualty Analysis, as defined by IMO and Port Operations, evidently); 
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restricted 
waters 

Marine Engineering, Aids to Navigation Management and Offshore 
exploration and exploitation were considered to fit best in Ocean 
environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable 
to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert 
limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  



 

Page 47 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Ports 
operations: 
Law 
enforcement, 
and 
Container/ 
Cargo 
management  

Category 2++ 
(same as 2 + 
local 1m 
vertical 
accuracy 
requirement) 

Requirements are identical to Category 2, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0230  
Description: The PNT solution shall have local coverage 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0240  
Description: The PNT solution shall provide 1 m vertical positioning 
accuracy 
Type: Performance (Accuracy Vertical, 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 

 

1.1.14 Port security  

EO data contributes to enhanced situational awareness with the goal to prevent crime or any illicit 
good entering or exiting the country. High resolution SAR data for instance enables port authorities 
to access most recent information on changes in cargo and passenger ports, tracking vessels, 
estimating amount of stored goods. EO imager and other remote sensing technologies can play a 
significant role in ocean surveillance by being able to track vessels and detection changes at key 
ports, and trigger response actions when unusual activities, security breaches or other threats are 
affecting ports’ perimeters. Port authorities and maritime agencies and use EO imagery and derived 
services for round the clock observation and can also use it to support the investigation of irregular 
activities, such as smuggling of (illegal) goods, of persons and similar criminal activities. 

1.1.15 Port-based port navigation devices  

Port navigation devices for transit progress, docking and loading-unloading operations are 
monitored through GNSS-based technologies. 

PPUs are professional, portable devices used by maritime pilots to navigate vessels through narrow 
passages such as locks and ports. Used together with the vessel’s bridge and interfaced with high-
accuracy GNSS, PPUs make docking of large marine vessels by pilots safer and more time and fuel 
efficient. 

Docking assist systems provide efficient and safe manoeuvring within the entire port area by 
providing the necessary centimetre positioning/speed accuracy (covering the complete port/ 
harbour zone). This enhances vessel trajectory and facilitates the constant monitoring for 
moored/docked vessels. 

The user requirements relevant to GNSS are contained in the table below. It can be noted however 
that Port and Lock approach, Track control, Calamity Abatement and Fairway information system 
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were applications cited in MARUSE and RIS Regulation referring to Vessel Track & Trace in Inland 
Navigation, which could possibly be added in this category because of the 1m horizontal accuracy 
requirement and the environment which includes inland waterways and ports and their approaches. 

Table 19: Synthesis of Requirements Relevant to GNSS – Port-based port navigation devices 

Application Category Main User requirements 

General 
navigation 
(SOLAS); 
Coastal, Port 
approach and 
entrances 
 
Traffic mgmt. 
 
Ship to ship 
coordination, 
Ship to shore 
coordination 
and Shore to 
ship traffic 
management 
 
Operations: 
automatic 
collision 
avoidance and 
track control. 

Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

This category differs from the previous one only regarding continuity, 
which is needed to be regional in this case and of 99.97%. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes. 
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 

Port 
operations, 
local VTS 
 
Casualty 
Analysis: Port 
approach, and 
restricted 
waters 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, 
the applications may need more stringent requirements. Of the 
applications belonging to this category, only Casualty Analysis 
had its environment clearly stated by IMO (Port Approach and 
Restricted Waters). The others were placed in two different 
environment classes as follows: those taking place in Port 
Approach and Restricted Waters (Casualty Analysis, as defined 
by IMO and Port Operations, evidently); Marine Engineering, 
Aids to Navigation Management and Offshore exploration and 
exploitation were considered to fit best in Ocean environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability 
over any 30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal 
positioning accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
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Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) 
No 415/2007 
 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable 
for Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not 
applicable to Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal 
alert limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller 
than 10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller 
than 10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent 
position fixes at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 
 

Ports 
operations: 
Container / 
Cargo 

Category 2++ 
(same as 2 + 
local 1m 
vertical 

Requirements are identical to Category 2, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0230  
Description: The PNT solution shall have local coverage 
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management 
& Law 
enforcement 

accuracy 
requirement) 

Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0240  
Description: The PNT solution shall provide 1 m vertical positioning 
accuracy 
Type: Performance (Accuracy Vertical, 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 

Operations: 
Docking 

CATEGORY 3+ 
(same as 3 – no 
vertical 
accuracy + 
continuity 
requirements) 

This category differs from category 3 in vertical accuracy, which is not 
applicable and concerning continuity, which is described as 99.97% at 
least over 15min, by IMO Resolution A.1046 (27). 
 
Requirements are identical to Category 3, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0370  
Description: The vertical positioning accuracy is not applicable for 
Category 3+ applications  
Type: Performance (Accuracy Vertical, 95%)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0380 
Description: The PNT solution shall have a continuity of 99,97 % over 
15 minutes* 
Type: Performance (Continuity, % over 15 minutes) 
Source: Resolution IMO A.1046(27) 20/12/2011 
 
ID: GSA-MKD-USR-REQMAR-0390 
Description: The Accuracy of SOG is 0.1m/s 
Type: Performance (Accuracy of SOG) 
Source: IEC-61108-3 – 26/05/2010 

 

1.1.16 Recreational navigation  

GNSS-based systems for maritime navigation are widespread not only across commercial, but also 
recreational vessels. They are used both for overseas and high traffic areas. 

Recreational navigation’s demands for GNSS are comparable to those of commercial traffic for 
general navigation. The level of penetration of these devices in recreational vessels depends mainly 
on the cost of equipment and the availability of an accurate and easy to use navigation system. 

The user requirements relevant to GNSS are contained in the following table.  
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Table 20: Synthesis of Requirements Relevant to GNSS – Recreational navigation 

Application 
 

Category Main User requirements 

General 
navigation 
(recreation 
and leisure), 
ocean and 
coastal;   
 
 

Category 1 
 
This category 
is 
characterized 
for requiring 
10 m of 
horizontal 
accuracy (up 
to 100 m for 
the specific 
case of Ocean 
waters in 
Resolution 
IMO 
A.1046(27)). 

ID: GSA-MKD-USR-REQ-MAR-0010  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0020  
Description The PNT solution shall provide 10 m horizontal positioning 
accuracy (95%) (up to 100 m for Ocean waters) 
Type: Performance (Accuracy Horizontal) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0030  
Description: Continuity is not relevant to ocean and coastal navigation 
Type: Performance (Continuity % over 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0040  
Description: The PNT solution shall provide a 25 m horizontal alert limit  
Type: Performance (Integrity - Alert Limit) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0050  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity - Time to Alert) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0060  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity Risk –per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for the 
applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0070  
Description: The PNT solution shall have global coverage 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0080  
Description: The PNT solution shall provide independent position fixes 
at least two per second 
Type: Performance (Fix Intervalseconds)) 
Source: Resolution IMO A.1046(27) 20/12/2011 
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Recreational 
navigation 

Category 1 
(10m 
horizontal 
accuracy 
requirement) 
 

10m horizontal accuracy 95% (up to 100 m for Ocean navigation)  
99.8% availability over any 30 day (over 2 years for ocean and coastal 
waters)  
25m horizontal alert limit (not mandatory for the applications in IMO 
resolution A.1046) 
Time to alarm smaller than 10 s  
Integrity risk smaller than 10-5 per 3 hours (not mandatory for the 
applications in IMO resolution A.1046)  
Global coverage  
Position fixes at least once per 2 second.  
See Section 6.1 for more detail 

General 
navigation 
(recreation 
and leisure) 
 
Port approach 
and entrances 

Category 1+ 
(same as 1 + 
regional 
continuity 
requirement) 

This category differs from the previous one only regarding continuity, 
which is needed to be regional in this case and of 99.97%. 
 
Requirements are identical to Category 1, except the following: 
 
ID: GSA-MKD-USR-REQMAR-0090  
Description: The PNT solution shall have regional coverage  
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID :GSA-MKD-USR-REQMAR-0100  
Description: The PNT solution shall have a continuity of 99,97 % over 15 
minutes. 
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 

Leisure boat 
applications 
in congested 
areas 
(geofencing, 
boat 
inspections, 
docking 
assistance 

Category 2 
This category 
is 
characterized 
by having 1 m 
horizontal 
accuracy 
requirement. 

IMO Resolutions consider that ships operating above 30 knots, the 
applications may need more stringent requirements. Of the applications 
belonging to this category, only Casualty Analysis had its environment 
clearly stated by IMO (Port Approach and Restricted Waters). The 
others were placed in two different environment classes as follows: 
those taking place in Port Approach and Restricted Waters (Casualty 
Analysis, as defined by IMO and Port Operations, evidently); Marine 
Engineering, Aids to Navigation Management and Offshore exploration 
and exploitation were considered to fit best in Ocean environment 
 
ID: GSA-MKD-USR-REQMAR-0120  
Description: The PNT solution shall have a 99.8% availability over any 
30 day period 
Type: Performance (Availability % per 30 days)  
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0130  
Description: The PNT solution shall provide 1 m horizontal positioning 
accuracy 
Type: Performance (Accuracy Horizontal - 95 %) 
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007 
ID: GSA-MKD-USR-REQMAR-0140  
Description: The vertical positioning accuracy is not applicable for 
Category 2 applications 
Type: Performance (Accuracy Vertical - 95 %) 
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Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0150  
Description: The service continuity (% over 3 Hours) is not applicable to 
Category 2 applications. 
Type: Performance (Continuity - % over 3 Hours) 
Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0160  
Description: The PNT solution shall provide a 2.5 m horizontal alert limit 
Type: Performance (Integrity – Alert limit) 
Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0170  
Description: The PNT solution shall have a time to alarm smaller than 
10 s 
Type: Performance (Integrity – Time to Alarm)  
Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0180  
Description: The PNT solution shall have an integrity risk smaller than 
10-5 per 3 hours 
Type: Performance (Integrity – Integrity risk per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0190  
Description: The PNT solution shall have regional coverage* 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 

ID: GSA-MKD-USR-REQMAR-0200  
Description: The PNT solution shall provide independent position fixes 
at least once per second 
Type: Performance (Fix interval, in seconds) 
Source: Resolution IMO A.915(22) -29/11/2001 

 
General 
navigation 
(recreation 
and leisure) 
 
 

Category 2+ 
(same as 2 + 
local 
continuity 
requirement) 
 
This category 
presents the 
same main 
requirements 
as category 2, 
except that 
continuity is 
required to be 
of 99.97% over 
15 min for a 
local coverage 

ID  GSA-MKD-USR-REQMAR-0210  
Description: The PNT solution shall have local coverage  
Type: Performance (Coverage)  
Source: Resolution IMO A.915(22) -29/11/2001 Regulation (EC) No 
415/2007  
 
ID  GSA-MKD-USR-REQMAR-0220  
Description: The PNT solution shall have a continuity of 99,97 % over 15 
minutes*  
Type: Performance (Continuity, % over 15 minutes)  
Source: Resolution IMO A.1046(27) 20/12/2011 Regulation (EC) No 
415/2007 
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1.1.17 Dark vessel monitoring  

GNSS-enabled Long-Range Identification and Tracking (LRIT) as well as AIS or VMS provide 
the means to identify and track suspicious vessels. When those vessels intentionally turn off disable 
their AIS or VMS, EO data is still able to provide enhanced situational awareness that can be used 
by maritime authorities to monitor and track so-called dark vessels by the enhanced use EO imagery 
and SAR data.  

1.1.18 Fishing vessels’ navigation  

Using GNSS-enabled navigation devices, fishing vessels can accurately and safely navigate their 
fishing waters as well as navigate towards their equipment such as fishing cages, buoys or fish lines.  

Navigation and positioning in the fisheries context may be separated in:  

• General navigation: this includes the phases of ocean and coastal navigation, ports, port 

approaches and restricted waters navigation, inland waterways and transition from sea to 

river navigation.  

• Location of fishing ground: in which the GNSS must be able to enable fishing vessels to 

relocate and return to rich fishing grounds, requiring a high repeatable accuracy.  

• Positioning during fishing: which requires control of the position of the vessel and nets 

during fishing. It becomes more important if the activity is taking place near to underwater 

constructions. Recording of fishing tracks and yield analysis.  

• Fisheries monitoring: in order to certify that European Community’s quotas are not 

exceeded, fishing vessels are required to monitor their activities by reporting their position 

back to a national fisheries control and monitoring centre. Assurance of the integrity of the 

information is required for the position reports to be of use in case of legal actions. 

The user requirements relevant to GNSS are contained in the table below:  

Table 21: Synthesis of Requirements Relevant to GNSS - Fishing vessels' navigation 

Application 
 

Category Main User requirements 

Fisheries: 
location of 
fishing 
grounds, 
positioning 
during 
fishing, 
yield 
analysis 
and 
fisheries 
monitoring.  
 

Category 1 
 
This category 
is 
characterized 
for requiring 
10 m of 
horizontal 
accuracy (up 
to 100 m for 
the specific 
case of 
Ocean waters 

ID: GSA-MKD-USR-REQ-MAR-0010  
Description: The PNT solution shall have a 99.8% availability over 
any 30 day period 
Type: Performance (Availability % per 30 days) 
Source: Resolution IMO A.915(22) -29/11/2001  
 
ID: GSA-MKD-USR-REQMAR-0020  
Description The PNT solution shall provide 10 m horizontal 
positioning accuracy (95%) (up to 100 m for Ocean waters) 
Type: Performance (Accuracy Horizontal) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0030  
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in Resolution 
IMO 
A.1046(27)). 

Description: Continuity is not relevant to ocean and coastal 
navigation 
Type: Performance (Continuity % over 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0040  
Description: The PNT solution shall provide a 25 m horizontal alert 
limit  
Type: Performance (Integrity - Alert Limit) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for 
the applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0050  
Description: The PNT solution shall have a time to alarm smaller 
than 10 s 
Type: Performance (Integrity - Time to Alert) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0060  
Description: The PNT solution shall have an integrity risk smaller 
than 10-5 per 3 hours 
Type: Performance (Integrity Risk –per 3 hours) 
Source: Resolution IMO A.915(22) -29/11/2001 (not mandatory for 
the applications in IMO resolution A.1046) 
 
ID: GSA-MKD-USR-REQMAR-0070  
Description: The PNT solution shall have global coverag 
Type: Performance (Coverage) 
Source: Resolution IMO A.915(22) -29/11/2001 
 
ID: GSA-MKD-USR-REQMAR-0080  
Description: The PNT solution shall provide independent position 
fixes at least two per second 
Type: Performance (Fix Intervalseconds)) 
Source: Resolution IMO A.1046(27) 20/12/2011 
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Table 22: Additional GNSS Requirements - Fishing vessels' navigation 

Criterion Performance Characterisation 

Accuracy Horizontal 10m horizontal positioning 
accuracy 95% 
 
For inland waterways: more 
stringent horizontal accuracy 
requirement: 3m at 95%. 

Service area Geographical coverage Global coverage 

Availability/timeliness Availability 
 
 
 
 
Fix Interval-seconds 

99.8% availability over any 30 day 
period (over 2 years for ocean and 
coastal waters) 
 
 
The PNT solution shall provide 
independent position fixes at 
least two per second 

Resilience (Robustness / Trust) Integrity – Alert Limit 
 
Integrity – Time to Alert 
 
Integrity Risk – per 3 hours 
 
 
 
 
Susceptible to interference 
Susceptibility to spoofing 

25 m horizontal alert limit 
 
Time to alarm smaller than 10 s 
 
The PNT solution shall have an 
integrity risk smaller than 10-5 
per 3 hours (not mandatory for 
the applications in IMO 
resolution A.1046) 

Continuity  For port approaches and 
entrances: the addition of a 
continuity requirement, of 99,97 
% over 15 minutes, regional 
 

1.1.19 GNSS vessels’ engine management systems  

GNSS supports remote monitoring of ships’ conditions (e.g., engine diagnostics). This provides 
the vessel operators with the necessary information to perform routine check on the engine and 
improves the overall maintenance of vital elements of the vessel. 

1.1.20 Navigation through sea ice  

Ice maps generated using EO data In combination with GNSS positioning information enable 
navigation applications that automatically avoid waters with high iceberg concentrations. This 
allows ships to sail faster and more safely through open waters. Reflections of satellite navigation 
signals collected in space can be used to accurately map the extent of the sea ice in the Arctic and 
Antarctic oceans. 
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1.1.21 Marine pollution monitoring  

SAR-based and optical satellite data can be used for detecting and monitoring of the marine 
environment. The world’s oceans are increasingly saturated with Anthropogenic contaminants 
(ACs), substances found in the environment that are due to human activities and affect living 
organisms, ecosystems and economic activities directly or indirectly. Common ACs are SO2, NOx, 
CO2 (uptake of CO2 causes the acidification of the oceans), (micro)plastics, debris, contaminants 
coming from ships, eutrophication and numerous chemical substances.  EO data and models can 
provide forecasts of sea currents and sea-surface heights (altimetry), sea-surface salinity, sea-
surface temperature, ocean colour and sea-ice data - useful for monitoring and forecasting 
the course of the pollution. Moreover, remote sensing data can also contribute to identifying 
the polluters. 

1.1.22 Illegal, unreported and unregulated (IUU) fishing control  

Satellite data has surveillance capabilities for the IUU fishing activities and can contribute to the 
identification of perpetrators. The data concerned is both EO (optical and radar) and GNSS 
(providing identification of the vessels, including through positioning systems such as AIS and VMS). 
With AIS and VMS being mandatory depending on the vessel size (i.e. 15m for AIS, 12m for VMS), 
the GNSS receiver of these applications is a different to the receiver used for general navigation. 

1.1.23 Catch optimisation  

EO data contributes to habitat mapping for fish species. Combined with weather data and data on 
other relevant parameters (e.g. bio-geochemical analyses and forecasts for global and regional seas, 
topography, bathymetry, ocean colour, sea-surface temperature and ocean currents), the catch 
optimisation application provides relevant information which allows for the selection of the optimal 
timing, location, and means for fishing activities. 

1.1.24 Aquaculture operations optimisation  

Throughout the operational phase of the aquaculture plants, EO can provide water quality 
monitoring notably on harmful algae blooms (HABs), as well as assessment of fish farming 
environmental impacts and data for modelling of species invasion. Combined in models, such data 
can provide periodical estimation to aquafarmers about estimated growth and health of the stock. 
GNSS plays a role when the operation of offshore farms is carried out by fully automated vessels 
which rely on accurate positioning and navigation, or in the upcoming use of GNSS for the 
localisation of networks of buoys.  
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1.2 Limitations of GNSS and EO 

As described in earlier versions of this report, the main GNSS limitations in the Maritime & Fisheries 
domain are that there is no one GNSS signal that is capable of meeting all operational requirements, 
especially integrity, without the use of augmentation systems including SBAS.  

Despite its theoretical capacity to fulfil IMO resolution A.1046 (27), there are no existing maritime 
standards for SBAS receivers yet, although this is being developed within IEC TC-803. This does not 
prevent the maritime community from using SBAS (but not its integrity concept), but in order to 
spread its use as permanent and consolidated it would be necessary to have specific regulation 
concerning the maritime users’ needs. This motivates the maritime community to wait for a 
combination of GPS and Galileo Integrity for safety-related applications is key and is not provided 
without augmentation and respective hybrid integrated navigation receivers in order to minimize 
implementation costs. Their position is even more justified if we consider that there are other 
navigation aids and instruments onboard vessels already available, and also the fact that SBAS have 
limited signal availability in northern latitudes (i.e. above 70°).  

The particularities of maritime navigation systems results in more independence among the 
different navigation instruments, and consequently, in more freedom for ship and equipment 
manufacturers. However, this situation will probably evolve thanks to the development of e-
Navigation, a strategy that is set out to increase safety of navigation in commercial shipping by 
means of better organising data exchanges between ships and on shore, and also better data 
exchange between ships and with the shore. As part of the e-Navigation strategy, the Maritime 
community is strongly involved in the development of “robust PNT” solutions (also called “resilient 
PNT”), an important component of which is the “multi-system shipborne navigation receiver” for 
which performance standards have been published in June 2015 (see [RD53] “Performance 
standards for multi-system shipborne navigation receivers”, Resolution MSC 401(95)). Such a 
receiver will use two independent GNSS as a basis, and optionally additional sources such as SBAS 
or land-based radionavigation. 

The are no EO limitations that generically apply to all types of satellite imagery and will, for the most 
part, vary depending on the payload used to acquire the images (for instance optical or radar). The 
particular usage in the maritime domain will determine its prevalence and possible corrective 
measures. A few limitations that could apply to EO in some instance are explained below with a 
short example of its effect and possible countermeasures: 

- Latency of signal 

In the EO domain there has been a trend in recent years towards near real time (NRT)data, together 
with increased resolution and revisit rates. NRT refers to low latency and fast processing of 
workflows to deliver EO data and analysis rapidly. This serves the needs of certain users in need of 
fast responses in fields like emergency response, environmental monitoring for agricultural 
purposes meteorology. Latency will always exist between satellites and ground sensors, as an 

                                                           

3 See section 4.1.4 on IEC standards. 
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inherent quality of space communications, but it is in fast processing capabilities and pre-tasked 
orders, that the industry is becoming more agile in delivering products and services. 

- Spatial resolution and coverage 

The spatial resolution of EO imagery refers to the size of the smallest feature that can be detected 
by a satellite sensor or displayed in a satellite image, usually expressed in kilometres, metres or 
centimetres for the highest resolution. The value indicates the size or length of each pixel in a given 
image. This varies greatly across satellites and has significantly improved in recent years. The spatial 
coverage is the swath or band that a circling satellite captures at any given moment in time, that is 
defined by its orbit, orbital plane and technical capabilities. 

- Cloud coverage 

One of the most common interferences that especially optical imagery faces when capturing images 
of the earth’s surface is the abundance of clouds at different altitudes; This is also true for some of 
the sentinels that operate in the multispectral ranges. To mitigate the information loss caused by 
cloud-coverage, complementary technologies such as Synthetic Aperture Radar (SAR), and a series 
of processing approaches can be used, increasingly ML and AI that extrapolate information and build 
on historical data. 

- Archive with historical data  

The Sentinel Hub services supports various data collections, such as Envisat, ESA, Landsat and 
commercial collections, from the moment that this data became available. The availability of data is 
not homogeneous trough time and space and researchers might face data gaps in their 
investigations. 

- Angles 

The absolute accuracy of imagery is not normally given, and off-nadir imagery requires some 
adaptations and processing to convert it into truly accurate 2D maps. Images can be assembled from 
multiple angles to complete the gaps created by shadows of buildings in the case of urban settings.  
Although off-nadir imagery can lead to less resolution it leads to more ground coverage, which might 
be more important in emergency situations that require NRT information, where any information is 
better than none. 

 

1.3 Prospective use of GNSS and EO 

1.3.1 Prospective use of GNSS 

GNSS derived services has become widely adopted in numerous maritime operations and situations, 
from everything ranging from cargo monitoring to port operations and comprehensive fleet 
management. For instance, GNSS has become the main source of position and timing information 
for the integrated Electronic Chart Display and Information Systems (ECDIS) used on merchant ships. 
Galileo joined the ranks of other satellite positioning constellations of the Worldwide Radio 



 

Page 60 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Navigation System (WWRNS) in 2016 following the IMO vote to recognise Galileo Open and Search 
and Rescue Services. The demand for increased security and anti-spoof function is increasing and 
the Galileo OS-NMA service could provide significant benefits.  

As it comes to the added value of the future GNSS, Galileo system will improve the GNSS applications 
in Maritime, e.g.: Search and Rescue will allow near real time alert localisation and message 
detection, higher beacon localization accuracy, high availability and global multi-satellite coverage. 
It will reduce the false alert rate thanks to return link service. In Fisheries, the Galileo authentication 
service has high potential. 

Galileo will bring benefits to river navigation and port operations thanks to the higher number of 
visible satellites in urban and mountainous environments. In autonomous vessels, precise 
requirements still need to be defined, but it is expected that Galileo could help achieve accuracy 
and availability requirements, while EGNOS could support the fulfilment of integrity requirements. 

1.3.2 Prospective use of EO 

The principal trends that will characterize the EO technology can be summarized as the following. 
The list does not focus on the technical trends that are going to be developed, but many of the 
following considerations are useful in understanding the market changes and user needs examined 
in the previous chapters. 

• Exponential growth in number of satellites: Above all, smaller satellites (Smallsat 

constellations), which are cheaper and easier to launch, will increase exponentially and will 

make a direct impact in the EO data available for Maritime and Fisheries activities as a result. 

• Cost optimisation: satellites and the materials to manufacture them will become 

progressively cheaper. It is a virtuous circle in which, decreasing costs promote an increase 

in satellite launches which increases the sources of data available. In turn, more data, the 

greater the spread, the greater the demand and the greater the possibility of lowering 

production and maintenance costs. 

• Reduction in update time: the demand for data at an ever-increasing decreasing latency 

and availability has also become a key trend for EO technology. As we have seen in many 

applications, the need for data updated at short intervals, or even in real time, is critical to 

function and service delivery. 

• Rise of artificial intelligence: machine learning algorithms have proven to be a powerful tool 

to analyse satellite imagery of any resolution and demonstrate better, more nuanced 

information [RD38]. 

• Changes in business model: traditionally EO service providers relied on government-

supported business models with large lucrative contracts and supplied mostly very high-

resolution data. In recent years, the business model is more industry-focused, providing 

low-resolution data but with a high level of review and analysis, leveraging the added value 

that can be provided to services. 

• Move up the service chain: demand is changing toward the demand for usable information 

and solution-based products instead of just image. 

• Multisource solutions: now the unidimensional approach based on data from a single 

source is losing relevance. When end users require contextual solutions, a single data source 
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is not enough and it is necessary to integrate information with other sources, 

heterogeneous and able to contextualize the data, creating a multidimensional solution of 

information that is integrated with each other proficiently [RD39]. 
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1.4 Summary of drivers for user requirements 

In the following table we present a summary of drivers common to the entire segment and sub-
segments/groups of applications. Many drivers and needs for the future have been analyzed in 
previous chapters, within the specific applications.  

Table 23: Future main drivers in the Maritime & Fisheries segment 

Maritime and Inland Waterways Fisheries and Aquaculture 

• Resilience and reliability 

• Data/Sensor fusion 

• High availability 

• Improved robustness to interference 

• Data processing and  

• High resolution and availability 

• Multisource solutions 

 

• Legislation and sustainability efforts 

• Increase in demand for marine life products 

• Climate change and adaptation 

• Technological advances 

• Resilience and reliability 

• GNSS Continuity of service 

• Data and Sensor fusion 

• High availability 

• Data processing and integration 

• Multisource solutions 

 

 

The main EO drivers for Maritime and Fisheries applications are: 

 Spatial resolution (several applications require Very High Resolution imagery, with meter-
level or submeter-level resolution); 

 The availability of historical data (to enable change detection or to identify trends such as 
fish stock or dredging; 

 For MetOcean and ship route navigation the ability to cover large-scale areas (e.g. several 
hundreds of square kilometres). 

 Also, the frequency at which the information provided to users must be updated  

 

In addition to the above-mentioned performance-related drivers the legislative/regulatory aspect 
of EO in the Maritime and Fisheries is a main driver for the uptake of EO-based applications, such as 
all aspects related to the monitoring of the impact that maritime operations have on their 
environment (i.e. in general, dredging operations and aquaculture benefit from satellite derived 
services, while they can also be monitored to assess the environmental impacts).  
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2 Annexes 

A2.1 List of Acronyms 

Table 24: List of Acronyms 

Acronym Definition 

AC Anthropogenic contaminant 

AI Artificial Intelligence 

AIS Automatic Identification System 

API Advanced Programming Interface 

BGC Biogeochemical 

BoA Bottom of Atmosphere 

CFP Common Fisheries Policy  

CMO Common Market Organisation 

COG Cloud Optimised GeoTIFFs  

EC European Commission  

EC  European Commission 

ECDIS Electronic chart display and information system  

EFSCM European Food Security Crisis preparedness and response Mechanism 

EGNOS  European Geostationary Navigation Overlay Service 

EGNSS  European Global Navigation Satellite System 

EMC Electromagnetic Compatibility  

EO  Earth Observation 

ERNP European Radio Navigation Plan  

ESA  European Space Agency 

EU  European Union 

EUSPA  European Agency for the Space Programme 

F2F Farm to Fork  

FRP (US) Federal Radionavigation Plan  

GIS Geographic Information System 

GMDSS Global Maritime Distress Safety System 

GNSS Global Navigation Satellite System 
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Acronym Definition 

GOVSATCOM The European Union Governmental Satellite Communications Programme 

HAB Harmful algae blooms  

HAS High Accuracy Service 

IMO International Maritime Organization 

IUU Illegal, Unreported and Unregulated(fishing) 

LRIT Long-Range Identification and Tracking  

MASS Maritime autonomous Surface Ships  

MetOcean  Ocean Meteorology 

ML Machine Learning 

MPC Minimum Performance Criteria  

MR Market Report 

MSC Maritime Safety Committee  

MSY Maximum Sustainable Yield  

NRT Near Real Time 

OSNMA  Open Service Navigation Message Authentication 

PNT  Positioning, Navigation and Timing 

PPP Precise Point Positioning 

R&D  Research and development 

R&I  Research and Innovation 

RD Reference Document 

RFMO Regional fisheries management organisations  

RIS River Information Services  

R-PNT Resilient positioning, navigation and timing 

RTCM Radio Technical Commission for Maritime Services 

RTK Real-time kinematic positioning  

RUR Report on User needs and Requirements 

SAR Synthetic Aperture Radar  

SATCOM  Satellite communications 

SBAS Satellite Based Augmentation System 

SDG Sustainable Development Goals 

SLAM Simultaneous localization and mapping  
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Acronym Definition 

SME  Small and Medium-sized Enterprise 

SOLAS  Safety of Life at Sea  

STAC Spatio Temporal Asset Catalogue 

UCP User Consultation Platform 

VMS Vessel Monitoring System  

VTS Vessel Traffic Service  

WWRNS World Wide Radio Navigation System  
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A2.2 Reference Documents 

Table 25: Reference documents 

Id. Reference  Title Date 

[RD1]  EUSPA Market Report EUSPA EO and GNSS Market Report (Issue 1) Jan. 2022 

[RD2]  GNSS Technology Report GSA GNSS Technology Report (Issue 3) Sept. 2020 

[RD3]  GNSS Market Report GSA GNSS Market Report (Issue 6) Oct. 2019 

[RD4]  GNS UCP Report 
Report on Location-Based Services User 
Needs and Requirements 

Aug. 2021 

[RD5]  Market Report 5 GSA GNSS Market Report Issue 5 
March 
2017 

[RD6]  
GNSS Wearables  
 

Wearable - Best Smartwatch 2016: Apple, 
Pebble, Samsung, Sony, Garmin, Tag and More, 
URL: 
http://www.wareable.com/smartwatches/the-
best-smartwatches-in-the-world 

September 
2016 

[RD7]  Altimeter Watches 
Top 5 Best Altimeter Watches in 2016, URL: 
http://www. 
alloutdoors.com/best-altimeter-watch/ 

2016 

[RD8]  
Geo-Fencing vs Geo- 
Targeting 

Geo-Fencing vs Geo-Targeting: the Battle of 
Location-based Services, URL: 
https://www.veinteractive.com/blog/geofencin
g-vs-geo-targeting-the-battle-of-location-
basedservices/ 

July 2016 

[RD9]  What is GIS? 
ESRI - What is GIS?, URL: 
http://www.esri.com/what-is-gis/howgisworks 

Not 
specified 

[RD10]  An Introduction to GNSS 
Novatel Inc. - An Introduction to GNSS – GPS, 
GLonass, Galileo and other Global Navigation 
Satellite Systems 

2010 

[RD11]  
Designing Location- 
Based Games from Classic 
Board Games 

Schlieder, C., Kiefer, P., Matyas, S. - Geogames: 
Designing Location-Based Games from Classic 
Board Games 

2006 

[RD12]  GNSS User Technology Report GSA - GNSS User Technology Report, Issue 1 2016 

[RD13]  
PERsonal NAvigation 
System for Visually 
disabled People 

GSA - PERsonal NAvigation System for Visually 
disabled People, URL: 
https://www.gsa.europa.eu/personal-
navigation-systemvisually-disabled-people 

2010 

[RD14]  
Device Enables Elderly 
to Signal Alert by Using 
Fall Sensor and GPS 

Khawar W. - Device Enables Elderly to Signal 
Alert by Using Fall Sensor and GPS, URL: 
http://www.imedicalapps.com/2013/01/device
-elderly-signal-alert-fall-sensor-gps/ 

January 
2013 

[RD15]  Directive 2009/136/EC 
European Commission - Directive 2009/136/EC 
(Universal Service Directive) Main Elements 
Pertaining to 112 and Emergency Services 

2009 

[RD16]  
GNSS and Location-Based 
Services 

Inside GNSS - Hope Beyond the Hype: GNSS 
and Location-Based Services, URL: 
http://www.insidegnss.com/auto/mayjune07_
054-063.pdf 

May/June 
2007 



 

Page 67 

 

 
Report on Maritime & Fisheries User Needs and Requirements  

EUSPA-MKD-XX-UREQ-MARFI 

Issue/version:  1.0 
 

Id. Reference  Title Date 

[RD17]  
Commission Delegated 
Regulation 
C/2018/8383 final 

Commission Delegated Regulation to ensure 
caller location in emergency communications 
from mobile devices C/2018/8383 final, URL: 
https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=PI_COM%3AC%282018%
298383 

12.12.2018 

[RD18]  
ETSI TR 103 183 V1.1.1 
(2012-10) 

ETSI - Satellite Earth Stations and Systems (SES) 
- Global 
Navigation Satellite Systems (GNSS) based 
applications and standardisation needs 

2012 

[RD19]  
Implementation of Real Time 
Bus Monitoring and Passenger 
Information System 

International Journal of Scientific and Research 
Publications - Implementation of Real Time Bus 
Monitoring and Passenger Information System, 
URL: http://www.ijsrp.org/researchpaper-
0513/ijsrp-p1716.pdf 

May 2013 

[RD20]  
Best Wearable Devices to Keep 
your Children Safe 

Best Wearable Devices to Keep your Children 
Safe, URL: 
http://gadgetsandwearables.com/2016/07/11/
best-wearabledevices-to-keep-your-children-
safe/ 

July 2016 

[RD21]  
People Monitoring and Safety 
Solutions 

Berg Insights - People Monitoring and Safety 
Solutions, 
Berg Insights (Executive Summary) 

 

[RD22]  Electronic Monitoring 

GAO Highlights - Electronic Monitoring, 
Draft National Standard for Offender Tracking 
Systems 
Addresses Common Stakeholder Needs 

October 
2015 

[RD23]  Electronic offender monitoring 
ESA - Electronic Offender Monitoring, URL: 
https://artes-apps.esa.int/projects/electronic-
offender-monitoring 

April 2016 

[RD24]  
Dog Tracking Collar 
Device 

PetTronix - Dog Tracking Collar Device, URL: 
http://www. 
pettronix.com/roameo-seekr-gps-dog-tracking-
collar-device/ 

 

[RD25]   
EAS - GNSS, Earth Observation and Satellite 
Telecommunication Applications and Markets 

October 
2009 

[RD26]  
Tracking Ring Helps 
Keep Tabs on Significant Other 

LiveViewGPS - Tracking Ring Helps Keep Tabs 
on Significant Other, URL: 
https://www.liveviewgps.com/blog/tracking-
ringhelps-tabs-significant/ 

July 2015 

[RD27]  
Personal Robots for your 
Home 

12 Personal Robots for Your Home, URL: 
https://tech.co/news/personal-robots-for-your-
home-2017-09 

 

[RD28]  
What You Need to 
Know About Industrial 
Painting Robots 

What You Need to Know About Industrial 
Painting Robots, URL: 
https://conceptsystemsinc.com/what-you-
need-to-knowabout-industrial-painting-robots/ 

 

[RD29]  
Autonomous Vehicles 
in Logistics 

Autonomous Vehicles in Logistics, URL: 
https://cerasis.com/2017/05/24/autonomous-
vehicles-in-logistics/ 

 

[RD30]  Intelligent Marking https://www.intelligentmarking.com/#  

https://artes-apps/
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Id. Reference  Title Date 

[RD31]  
TomTom to Add 
TripAdvisor App to Car 
GPS Navigation Units 

TomTom to Add TripAdvisor App to Car GPS 
Navigation Units, URL: 
https://www.tnooz.com/article/tomtom-to-
addtripadvisor-app-to-car-gps-navigation-units/ 

August 
2011 

[RD32]  
Smartphone Apps Market and 
GNSS Adoption 

GSA - Analysis of Smartphone Apps Market and 
GNSS Adoption, Specific Contract 8 

March 
2016 

[RD33]  
User requirements 
interview 

Validation Interview - Broadcom 
January 

2017 

[RD34]     

[RD35]  
User requirements 
interview 

Validation Interview - STMicroelectronics 
January 

2017 

[RD36]  
Indoor LBS Market Drivers and 
Challenges 

Basiri, A., Moore, T., Hill, C., and Bhatia, P. - 
Indoor location based services market drivers 
and challenges 

September 
2015 

[RD37]  WGIC POLICY REPORT 

Geospatial Information and Privacy: Policy 
Perspectives and Imperatives for the 
Geospatial Industry, World Geospatial 
Industry Council  

January 
2020 

[RD38]   
Key trends in earth observation and how 
they are driving commercialization & 
democratization - Anusuya Datta 

2018 

[RD39]   

5 Trends to shape the EO Payload Industry 
over the next 5-years - Thys Cronje, Chief 
Commercial Officer at Simera Sense 

 

[RD40]   

Final analysis: Cycling becomes mainstream 
in EU member states’ COVID-19 recovery 
plans (Elena Colli) 

19 August 
2021 

[RD41]   

ESA-User license for the use of Copernicus 
Contributing Missions data - Data 
Warehouse phase 2 (2014-2020) 

2020 

 

 

  

https://www.geospatialworld.net/blogs/key-trends-in-earth-observation/
https://www.geospatialworld.net/blogs/key-trends-in-earth-observation/
https://www.geospatialworld.net/blogs/key-trends-in-earth-observation/
https://simera-sense.com/5-trends-to-shape-the-eo-payload-industry-over-the-next-5-years/
https://simera-sense.com/5-trends-to-shape-the-eo-payload-industry-over-the-next-5-years/
https://simera-sense.com/5-trends-to-shape-the-eo-payload-industry-over-the-next-5-years/
https://ecf.com/news-and-events/news/final-analysis-cycling-becomes-mainstream-eu-member-states-covid-19-recovery
https://ecf.com/news-and-events/news/final-analysis-cycling-becomes-mainstream-eu-member-states-covid-19-recovery
https://ecf.com/news-and-events/news/final-analysis-cycling-becomes-mainstream-eu-member-states-covid-19-recovery
https://spacedata.copernicus.eu/documents/20126/0/CSCDA_ESA_User_Licence_2021_11_17.pdf/2fc2b7c8-6bd4-3701-36d6-641df3ee6351?t=1637140980644
https://spacedata.copernicus.eu/documents/20126/0/CSCDA_ESA_User_Licence_2021_11_17.pdf/2fc2b7c8-6bd4-3701-36d6-641df3ee6351?t=1637140980644
https://spacedata.copernicus.eu/documents/20126/0/CSCDA_ESA_User_Licence_2021_11_17.pdf/2fc2b7c8-6bd4-3701-36d6-641df3ee6351?t=1637140980644
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A2.3 Definition of key GNSS performance parameters 

Definitions to be reviewed and expanded with further details and/or additional parameters 
applicable to your market segment (see former RURs). 

This annex provides a definition of the most commonly used GNSS performance parameters, and 
includes additional details which are relevant for the Maritime and Fisheries. 

Availability: the percentage of time the position, navigation or timing solution can be computed by 
the user. Values vary greatly according to the specific application and services used, but typically 
range from 95-99.9%. There are two classes of availability: 

• System availability: the percentage of time the system allows the user to compute a 

position - this is what GNSS Interface Control Documents (ICDs) refer to. 

• Overall availability: takes into account the receiver performance and the user’s 

environment. Values vary greatly according to the specific use cases and services used. 

Accuracy is the difference between true and computed solution (position or time). This is expressed 
as the value within which a specified proportion – usually 95% – of samples would fall if measured. 
This report refers to positioning accuracy using the following convention: centimetre-level: 0-10cm; 
decimetre level: 10-100cm; metre-level: 1-10 metres. 

Continuity is the ability of a system to perform its function (deliver PNT services with the required 
performance levels) without interruption once the operation has started. It is usually expressed as 
the risk of discontinuity and depends entirely on the timeframe of the application. A typical value is 
around 1*10-4 over the course of the procedure where the system is in use. 

Indoor penetration is the ability of a signal to penetrate inside buildings (e.g. through windows). 
Indoor penetration does not have an agreed or typical means for expression. In GNSS this parameter 
is dictated by the sensitivity of the receiver, whereas for other positioning technologies there are 
vastly different factors that determine performance (for example, availability of WiFi base stations 
for WiFi-based positioning). 

Integrity is a term used to express the ability of the system to provide warnings to users when it 
should not be used. It is the probability of a user being exposed to an error larger than the alert 
limits without timely warning. The way integrity is ensured and assessed, and the means of 
delivering integrity-related information to users are highly application dependent. Throughout this 
report, the “integrity concept” is to be understood at large, i.e. not restricted to safety-critical or 
civil aviation definitions but also encompassing concepts of quality assurance/quality control as used 
in other applications and sectors. 

Latency is the difference between the reference time of the solution and the time this solution is 
made available to the end user or application (i.e. including all delays). Latency is typically accounted 
for in a receiver, but presents a potential problem for integration (fusion) of multiple positioning 
solutions, or for high dynamics mobile devices. 

Robustness relates to spoofing and jamming and how the system can cope with these issues. It is a 
more qualitative than quantitative parameter and depends on the type of attack or interference the 
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receiver is capable of mitigating. Robustness can be improved by authentication information and 
services. 

Authentication gives a level of assurance that the data provided by a positioning system has been 
derived from real signals. Radio frequency spoofing may affect the positioning system, resulting in 
false data as output of the system itself. 

Power consumption is the amount of power a device uses to provide a position. It will vary 
depending on the available signals and data. For example, GNSS chips will use more power when 
scanning to identify signals (cold start) than when computing a position. Typical values are in the 
order of tens of milliwatts (for smartphone chipsets). 

Time To First Fix (TTFF) is a measure of time between activation of a receiver and the availability of 
a solution, including any power on self-test, acquisition of satellite signals and navigation data and 
computation of the solution. It mainly depends on data that the receiver has access to before 
activation: cold start (the receiver has no knowledge of the current situation and must thus 
systematically search for and identify signals before processing them – a process that can take up to 
several minutes.); warm start (the receiver has estimates of the current situation – typically taking 
tens of seconds) or hot start (the receiver understands the current situation – typically taking a few 
seconds). 
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A2.4 Definition of key EO performance parameters 

This annex provides a definition of the most commonly used EO performance parameters and 
includes additional details which are relevant for Consumer Solutions, Tourism & Health community. 

Spatial resolution relates to the level of detail that can be retrieved from a scene. In the case of a 
satellite image, which consists of an array of pixels, it corresponds to the smallest feature that can 
be detected on the image. A common way of characterising the spatial resolution is to use the 
Ground Sample Distance (GSD) which corresponds to the distance measured on the ground between 
the centres of two adjacent pixels. As such, a spatial resolution of 1 meter means that each pixel 
represents a 1 by 1 meter area on the ground. 

Temporal resolution relates to the time elapsed between two consecutive observations of the same 
area on the ground. The higher the temporal resolution, the shorter the time between the 
acquisitions of two consecutive observations of the same area. In absolute terms, the temporal 
resolution of a remote sensing system corresponds to the time elapsed between two consecutive 
passes of the satellite over the exact same point on the ground (generally referred to as “revisit 
time” or “orbit cycle”). However, several parameters like the overlap between the swaths of 
adjacent passes, the agility of the satellites and in case of a constellation, the number of satellites 
mean that some areas of the Earth can be reimaged more frequently. For a given system, the 
temporal resolution can therefore be better than the revisit time of the satellite(s). 

Spectral range refers to the wavelength range of a particular channel or band over in which remote 
sensing data must be collected.  

Latency is the difference between the reference time of the satellite measurement and the time the 
final product is made available to the user (here the service provider). 

Radiometric resolution expresses the sensitivity of the sensor, that is to say its ability to 
differentiate between different magnitudes of the electromagnetic energy. The finer 
the radiometric resolution, the more sensitive it is to small differences in the energy emitted or 
reflected by an object. The radiometric resolution is generally expressed in bit, a resolution of 8 bit 
meaning that the “brightness” of the image is measured with a scale of 28=256 nuances. 

Temporal resolution relates to the time elapsed between two consecutive observations of the same 
area on the ground. The higher the temporal resolution, the shorter the time between the 
acquisitions of two consecutive observations of the same area. In absolute terms, the temporal 
resolution of a remote sensing system corresponds to the time elapsed between two consecutive 
passes of the satellite over the exact same point on the ground (generally referred to as “revisit 
time” or “orbit cycle”). However, several parameters like the overlap between the swaths of 
adjacent passes, the agility of the satellites and in case of a constellation, the number of satellites 
mean that some areas of the Earth can be reimaged more frequently. For a given system, the 
temporal resolution can therefore be better than the revisit time of the satellite(s).  

Geolocation accuracy refers to the ability of an EO remote sensing platform to assign an accurate 
geographic position on the ground to the features captured in a scene. An accurate geolocation 
makes easier the combination of several images (e.g. combination of a Synthetic Aperture Radar 
image with a cadastral map and a map on fishing grounds or aquafarming). 
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Other performance parameters 

Agility corresponds to the ability of a satellite to modify its attitude and to point rapidly in any 
direction in order to observe areas of interest outside its ground trace. High agility can improve 
the temporal resolution compared with the revisit time of the satellite. 

Swath corresponds to width of the portion of the ground that the satellite “sees” at each pass. 
The larger the swath, the bigger the observed area at each pass. 

Off-nadir angle corresponds to the angle at which images are acquired compared with the “nadir”, 
i.e. looking straight down at the target. In practice, objects located directly below the sensor only 
have their tops visible, thus making it impossible to represent the three-dimensional surface 
of the Earth. High resolution images are therefore generally not collected at nadir but at an angle. 
A large off-nadir angle enables a wider ground coverage at each pass and the identification 
of features not visible at nadir, but it reduces the spatial resolution. For optical imagery, typical off-
nadir angles are in the range of 25-30 degrees. 

Sun-elevation angle corresponds to the angle of the sun above the horizon at the time an image is 
collected. High elevation angles can lead to bright spots on the imagery while low elevation angles 
lead to darker images and longer shadows. The most appropriate angle depends on the type 
of application: a high sun elevation is appropriate for spectral analysis since the objects to be 
observed are well illuminated while a lower elevation angle is better suited to interpretation 
of surface morphology (e.g. the projected shadows can enable a better image interpretation) 
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A2.5 User Communities 

To better understand what the real needs of the main user communities are, six surveys have been 
organised in 2015 and 2016. The outcome of these surveys helped to realise the actual need of GNSS 
user requirements from the maritime community perspective. A summary of each survey and of its 
outcome is given in the next paragraphs, and some takeaways from earlier User Consultation 
Platforms. 

Finally, following the success of the 2017’s User Consultation Platform (UCP), the second UCP took 
place on 3rd of December in Marseille, France. It was organized as a forum for interaction between 
end users, user associations and representatives of the value chain such as receiver and chipset 
manufacturers, application developers, and the organizations and institutions dealing, directly and 
indirectly, with Galileo and EGNOS. In 2018, the Maritime and Inland Waterways panel gathered 32 
participants, representing industry, research institutes, national authorities and European 
institutions with interest in maritime and inland waterways.  

The third edition took place in 2020. The Maritime and Ocean Monitoring panel gathered 132 
participants. It served to update user requirements and help identify trends. synergies between 
EGNSS and Copernicus 

The minutes of the 2017, 2018 and 2020 editions of the Maritime and Inland Waterways UCP panels 
are enclosed in Appendix xx. 

The EO segmentation of the main user groups identified above will be as follows: 
o (Classic EO) Service Providers 

o Information Providers 

o End-Users 

SURVEY FOR ACCURACY FOR POSITIONING APPLICATIONS IN PORTS DONE WITH PORT 
AUTHORITIES, 2015 

In an effort to provide the most suitable satellite navigation service to the maritime users, a 
consultation has been performed among European port authorities to have their view on the need 
of intermediate performance levels for navigation and positioning operations in ports. The 
performance levels required for a global navigation satellite system (GNSS) are described in IMO 
Resolution A.915(22). 

[RD3]. This mandate specifies user requirements for both general navigation and positioning 
applications. Among them, different operations and applications are considered and their required 
performances are specified in terms of accuracy, integrity, availability, continuity, and coverage. 

This resolution was adopted in 2001 but it is not fulfilled today by any GNSS system. It seems to be 
accepted at the maritime community that some of its requirements should be reconsidered in the 
light of experience, while they should be also based on more rigorous assessment of the current 
user needs. Some of the requirements set out in A.915 are even impossible to meet, with existing 
or any envisaged GNSS, enforcing the need for a future revision. The review is expected to cover the 
continuity and integrity requirements, but also the accuracy ones. Mainly three different levels of 
accuracy are required according to IMO A. 915(22): 
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• Operations such as general navigation, except in ports, and many of maritime applications 

that require horizontal accuracies of 10m;  

• More demanding applications such as navigation in ports or tugs and pushers operations 

require horizontal accuracies of 1m; 

• The most demanding requirements are related to specific positioning applications such as 

automatic docking, cargo handling and specific marine engineering, construction, 

maintenance and management applications. All these require accuracies of 0.1m. 

The consultation attempts to identify both: 
 

• Operations requiring 10m of accuracy for which more stringent performances might 

result on a significant benefit for the users; and 

• Operations requiring 1m of accuracy for which accuracy might be relaxed without any 

relevant impact in operations 

The consultation has been addressed by means of an on-line questionnaire distributed by e-mail to 
around five hundred European port authorities. Despite the difficulties in reaching the port 
authorities and catching the interest of their representatives, the questionnaire has been finally 
completed by 24 representatives of 22 port authorities, and 1 coastal administration, who represent 
a total of 41 ports: 32 maritime and 9 river ports spread around 12 countries. 

The feedback provided by the representatives completing the survey confirms that there is interest 
in intermediate level performances for port navigation or operations in ports. The applications 
arousing more interest are summarised in Table 4. 

Vertical positioning has raised very low interest from the port authorities. The most relevant 
applications where respondents have identified an interest in vertical position are river services, 
support to pier approaches with difficult access, and bathymetric surveys.  

Anyway, the number of samples resulting from this consultation process does not allow yet 
obtaining definitive conclusions. This interest in intermediate performances needs to be 
consolidated and further endorsed by a majority of port authorities and a larger representation of 
other stakeholders. The ultimate goal is to obtain the material for the preparation of a proposal to 
the IMO for the revision of the A.915 resolution, including an intermediate performance level that 
could become candidate to be supported by EGNOS.  

In particular, it is recommended to involve and consolidate this interest with ship’s master and coast 
pilot’s community, technical port services, additional port authorities, national administrations, and 
the International Maritime Organization.  

In order to involve these partners, it is important to enforce awareness and participation activities. 
In particular, suitable forum for discussion can be promoted by different means such as the creation 
of a dedicated working group. One possibility that may be worth to consider is the constitution of a 
specific working group dependant on the EMRF-EGNOS Service Provision working group formed by 
representatives of the different stakeholders.  
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Once consolidated and agreed, intermediate accuracy levels could be considered in the definition 
of the EGNOS early maritime service and revision of IMO Resolution A. 1046. Instead, revision of 
IMO Resolution A. 915 additionally needs consolidation of the continuity requirement and the 
integrity concept at user level as currently being pursued by on-going European initiatives. 

SURVEY FOR ACCURACY FOR NAVIGATION IN PORTS DONE WITH HARBOUR MASTERS, 2015. 

The IMO Resolution A.915 on the “Revised maritime policy and requirements for a future Global 
Navigation Satellite System (GNSS)” lays down the performance requirements for future GNSS 
devices to be used in the maritime domain. 

These requirements were established more than 10 years ago, and GNSS have evolved considerably 
since the adoption of this IMO Resolution. Thus, the question of whether these requirements are 
still applicable arises: different maritime experts believe that some of the requirements in IMO 
Resolution A.915 should be reconsidered and could be based on more rigorous assessment of user 
needs and current trends in the maritime sector. This assessment is addressed by action EMA15-
MA-07 and the results of this activity have been gathered and analysed in this document. The 
objective of this activity was to contact different European Port Authorities so as to identify actual 
users’ needs for navigation in ports, in order to find out in which cases EGNOS achieves the desired 
accuracy and is suitable for maritime use and, if possible (based on the answers obtained from the 
Authorities contacted) to try to define a criteria that may allow an unofficial classification of ports 
with different ranges of accuracy requirements. 

The main outcomes of the answers received from Port Authorities regarding the actual users’ 
requirements for navigation in ports are presented in this document (§6). The preliminary results of 
this research activity present a good starting point for the characterization of ports and give a clue 
on what are the actual user needs for navigation in ports. In particular, some answers identify 
different operations and port areas which are less demanding in terms of accuracy, and have been 
used, as presented in this document, to generate a preliminary classification of ports with different 
accuracy needs. 

However, the amount of answers received from Port Authorities sustaining these points is not 
enough to form a strong argument to support the revision of the IMO Resolution A.915. 
Consequently, there is still work to be done. In this regard, this document also includes several 
suggestions on the next steps to be followed in order to consolidate a strong argument to rationalise 
the revision of the accuracy requirement for navigation in ports in IMO Resolution A.915. 

SURVEY AND INTERVIEWS WITH RECEIVERS’ MANUFACTURERS ABOUT THE TECHNOLOGY TRENDS 
AND GAPS, 2016 

This report analyses the technology gaps existing for the introduction of multi-frequency and multi-
constellation SBAS receivers for maritime navigation (Solas and Non-Solas) and positioning 
applications. The analysis is built on top of the current state-of-art of SBAS maritime receivers and 
is complemented by a consultation process carried out with a relevant sample of representative 
maritime receiver’s manufacturers. This consultation has been aimed to confirm the preliminary 
outcomes of the state-of-art analysis in D01-01 and to obtain a more precise knowledge of some of 
the issues from which little information has been found. The questionnaire includes questions 
about: 
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• Identification of trends and new developments;  

• Maritime regulation and standardization framework;  

• Navigation and positioning performances, in particular, to harmonise the performances 

published by the manufacturers and to know the usage of system or user integrity 

techniques;  

• PVT computation using different sources, to know the management of multiple positioning 

sources (e.g. re-configuration of the DGNSS and SBAS receivers). 

The target audience has been defined based on the preliminary outcomes from the state of the art 
analysis. The audience includes 16 integrators and manufacturers of SOLAS and non-SOLAS 
receivers, ensuring a good representation of the maritime market. The consultation process has 
been carried out from November 2015 to January 2016 

The main outcomes from the consultation process are summarized hereafter: and reached a final 
participation higher than 50%. 

 

• The horizontal accuracy requirement of 10 m (with a percentile of 95%) specified in the 

resolution A.915 for most of the applications is already covered by the specifications of the 

current maritime receivers. SOLAS receiver manufacturers do not see the need of more 

demanding accuracies for operations where satellite navigation systems are involved. 

Applications requiring those demanding accuracies usually take profit of the integration 

with other sensors or local augmentation techniques. As a consequence, the improvements 

of the accuracy performances are not seen as a short-term priority by the manufacturers.  

o A future definition of intermediate performance levels, in the frame of the A.915 

review, for some applications (e.g. port and inland waters navigation, tugs and 

pushers, aids to navigation management) could pave the way for increasing that 

interest. EGNOS could appear at that point as an alternative to the position 

solutions currently used (e.g. DGNSS, RTK, etc.) if operational and economic benefits 

are demonstrated; 

• The provision of system integrity is declared by more than the half of the respondents, 

however only few of them state compliance with resolution A.1046. System integrity is 

usually provided by means IALA DGNSS corrections, PPP services and/or MMS. None of the 

manufacturers participating in the consultation has mentioned the usage of the integrity 

information inside SBAS SIS to provide any type of alarms or warnings to the users. 

o No references of recommendations or guidelines for the interpretation of RTCA DO-

229D SBAS MOPS for maritime applications have been found. Manufacturers do not 

make use of integrity information disseminated by EGNOS inside the SiS; 

• User integrity is widely implemented by means of RAIM techniques, even no manufacturer 

has responded about its current implementation and their intention to adapt these 

technologies to the particularities of the maritime environment. There is concern within the 

maritime community about the validity of RAIM algorithms and considerable effort is being 

expended to develop maritime suitable RAIM solutions. In few cases a user integrity check 

is done by comparing data from independent systems. This contrasts with the 

recommendations of relevant maritime authorities, such as US and Canadian Coast Guards, 
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who require the user equipment to use the UDRE values to compute integrity confidence 

levels about the user’s displayed position. 

o The consolidation of the user integrity concept for the maritime constitutes a very 

important gap to be addressed in the future. Manufacturers state their 

commitment to adapt their product roadmaps to the proposed standardisation 

process provided that EGNOS is recognised by IMO and also IEC test specification 

standards and sterling guidance are published; 

• Higher resilience to jamming and interferences seems to be the most relevant characteristic 

for both Navigation and Positioning;  

• Provision of system integrity information to the users is the second characteristic most 

relevant for Navigation;  

• Higher integration with other positioning technologies is the second characteristic most 

relevant for Positioning;  

• Multi-constellation capabilities are considered a must, in particular for SOLAS, whilst Multi-

frequency is not perceived as a need;  

• Interoperability between DGNSS and SBAS is already provided by the commercial receivers. 

The selection of the navigation source is performed in some cases automatically but in this 

case the criterion is identified as commercially sensitive by the manufacturers. 

The full analysis is to be found in the Appendix D, Chapter D.3. 

SURVEY FOR ACCURACY, INTEGRITY, AVAILABILITY AND CONTINUITY FOR NAVIGATION IN PORTS 
DONE WITH PILOTS AND SHIPMASTERS, 2016. 

The scope of this consultation is to have a practical view on the need of intermediate performance 
levels for navigation and positioning operations in ports to be able to provide the most suitable 
satellite navigation service to the maritime users.  

To carry out this survey, the selected tool was LinkedIn, a popular professional social media. The 
invitation to compile the survey was sent to 151 people qualified as “pilot” and “ship master” that 
currently working in Europe. Out of these, 28 people replied.  

At the very beginning of the questionnaire it was asked the qualification of the users to target better 
the type of questions.  

Based on the survey it can be stated that the participants represent the following Countries:  
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Survey - List of participating countries 

Table 26: User Communities – Survey list of participating countries. 

 

 

Unfortunately, no harbour master has replied to the survey, so the consultation process was among 
pilots and shipmasters only.  

The conclusions that can be extracted from the result analysis are quite interesting.  

What stands out at the very beginning is that ship masters can also be qualified as pilots. 
Unfortunately, harbour masters are not represented in the results of the survey. 

In carrying out high accuracy operations, the use of SBAS is still limited while the use other means 
such as visual operations, RADAR and AIS are commonly preferred.  

Furthermore, the use of the Portable Pilot Unit is quite popular for large ships, mostly for the ones 
above 60000 GT in the case of dangerous goods tankers, cargo ships and passenger ships. What is 
to be highlighted is that here is a demand for high accuracy when navigating in ports and also more 
stringent values related to the time to alarm and the maximum allowable error.  

In the positioning operations in ports (medium accuracy applications), the general feedback is that 
there is a need for a better accuracy level.  

With regards to low accuracy applications, the answers comply with the IMO 1046(27) standards 
without any implicit request of higher accuracy levels.  

Overall, the feedback received is quite positive and above initial expectation due to the fact of the 
unconventional tool used for this type of consultation. 
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SURVEY AND INTERVIEW WITH USERS FOR THE USE OF EGNSS IN AUTONOMOUS VESSELS, 2016 

The autonomous vessel requirements have been collected through surveys and interviews launched 
to the key players on autonomous vessel navigation.  

The content of the surveys is detailed in the Appendix D, section D.5.3, of the present document.  

The identified key players are included in the Appendix D, section D.5.2, of the present document.  

The conclusion of the responses of the key players are summarised in Table 5.  

Autonomous vessels requirements need to be in coherence with IMO1046, and therefore any value 
that is not in line with this IMO requirements have been discarded for the derivation of the following 
requirements (remove of outliers). The following table summarizes the E-GNSS receiver 
performance requirements identified during the survey based on the received responses (the values 
of the table are the mean of all received responses removing outliers). 

Table 27: e-GNSS performance requirements for autonomous vessels according to survey results 

 

INTERVIEWS WITH MARITIME STAKEHOLDERS, 2016 

A limited number of interviews have been organised in early 2016 to validate the maritime user 
requirements set out in this document. The full questions and answers sessions were recorded and 
are attached in Appendix D, section D.6. They are of limited interest for deriving information useful 
for the purpose of this document. 
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UCP 2017 

A consultation has been organised in November 2017 to validate the maritime user requirements 
set out in this document. The full questions and answers sessions were recorded and are attached 
in Appendix D, section D.7.  

One of the key messages was that the institutional statutory requirements (e.g. IMO) are the bare 
minimum and they generally do not reflect the real more stringent operational requirements for the 
inland waterways and maritime sectors. Participants approved the approach to categorise the 
maritime applications and their required performances per type of operation and per order of 
magnitude (i.e. 0.1m, 1m and 10m).  

The overall objective of the segment continues to be resilient PNT but non-performance 
requirements such as authentication, resilience are also very important. To meet the requirements 
of critical applications, fusion from different sensors to provide redundancy to the system is needed. 
Timing is also becoming increasingly important with requirements ranging from 1 second (low 
performance) to 1 micro second (high performance).  

UCP 2018 

The UCP 2018, organised in December in Marseille gathered participants representing a 
comprehensive market coverage in terms of applications and value chain. Overall, the group 
confirmed the following main trends in the maritime sector: 

 Autonomous vessels (manned and unmanned); 

 Resilient PNT;  

 Sensor fusion;  

 Portable Search and Rescue beacons (PLB) with return link capabilities and AIS-enabled;  

 Drones to support surveillance;  

 Confirmed need for robustness against spoofing and jamming. 

Feedback on the refinement of the user requirements was received from the maritime and inland 
waterway community and new applications related to SAR, IWW and port navigation and berthing 
have been added to as part of the user requirements. 

A consensus was reached on the high interest of the Galileo RLS for the SAR user community and 
the interest in exploring additional uses for the RLS as the remote activation of EPIRBs following a 
similar approach to the ELT-DT under discussion in EUROCAE WG98-RLS. Galileo Open Service 
Navigation Message Authentication (OS-NMA) can play an important role as differentiator in the 
maritime sector by enhancing the GNSS robustness and security and EGNOS v3 and Galileo HA will 
enable new maritime applications. \ 

It was also highlighted that there is a high dependency on GNSS in maritime but the impact of a 
potential GNSS outrages (e.g. positioning, timing and synchronisation) needs to be further analysed. 
With respect to back-ups for positioning, IALA already published a recommendation on the 
requirements for these systems (c.f. [RD 19]). 
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UCP2020 

The third UCP was held virtually in December 2020, covering twelve different market segments. 

Among many topics, this UCP forum discussed the main technological or market trends in the 

maritime sector, such as EGNSS and Copernicus services, and Maritime and Ocean Monitoring and 

their impact on user requirements evolution. 

Concerning the main technological or market trends in the maritime sector on EGNSS and 

Copernicus services, there was high expectations for the Galileo High Accuracy Service (HAS) for 

autonomous vessels. Also the EGNOS Maritime Service for integrity, and moving forward, the Galileo 

authentication (OS-NMA) was something that was seen to increase the level of security.  

With regard to technological and market trends in the Maritime and Ocean Monitoring sector the 

trend towards the development of new assistance functionalities and services and first steps 

towards automated vessels was put forward as affecting several subsectors in the marine 

environment: maritime and inland waterways, maritime surveillance and fisheries control. 

When integrated to Copernicus Marine Monitoring services, Galileo and EGNOS services could 

benefit from the optimisation of routing. New applications for inland shipping were also discussed, 

such as bridge collision warning, automatic guidance and mooring assistance. For fisheries control, 

a precise verified location was seen as essential to monitor vessels and resolve legal disputes. Galileo 

- at meter level - and OS-NMA authentication could be used to ensure undisputable positions.  

All in all, numerous developments are seen to transform the maritime sector. 
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A2.6 Policy, Regulation and Standards 

This annex expands on the information for IMO, IALA, ITU, IEC and EC standards, regulations, 
guidelines and recommendations contained under the Section Policy, Regulation and Standards 
contained in the main report. 

2.6.1. IMO 

Resolution A.953 (23)[RD5] 

Revoked by IMO Resolution A.1046 (27) [RD6]. 

Resolutions MSC 112(73), 113(73), 114(73), 115(73), 233(82), 379(93) & 401(95) 

These resolutions [RD7] to[RD13]) are performance standards for shipborne GNSS or DGNSS 
equipment. Their specific purposes and dates of adoption are summarised in the table below: 

Table 28: IMO resolutions concerning shipborne receiver standards 

Resolution No. Title Date 

MSC 112(73) [RD7] Performance standards for shipborne GPS receiver 
equipment 

1 Dec 2000 

MSC 113(73) [RD8] Performance standards for shipborne GLONASS 
receiver equipment  

1 Dec 2000 

MSC 114(73) [RD9] Performance standards for shipborne DGPS and 
DGLONASS maritime radio beacon receiver equipment 

1 Dec 2000 

MSC 115(73) [RD10] Performance standards for shipborne combined GPS-
GLONASS receiver equipment 

1 Dec 2000 

MSC 233(82) [RD11] Performance standards for shipborne Galileo receiver 
equipment  

5 Dec 2006 

MSC 379(93) [RD12] Performance standards for shipborne BDS receiver 
equipment 

16 May 2014 

MSC 401(95) [RD13] Performance standards for multi-system shipborne 
navigation receivers 

8 June 2015 

These resolutions do not set specific requirements in terms of accuracy, integrity or other qualities 
of the PNT solution. They refer to resolutions A.915(22) [RD3] and A.1046(27) [RD6] for this purpose. 
The most recently adopted of these resolutions does not target one specific GNSS, but rather 
addresses the question of the “multi-system” receiver potentially capable of using multiple GNSS, 
correction sources (including SBAS mentioned for the first time in an IMO resolution) and terrestrial 
system(s). 
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Resolution A.1106 (29) – Revised guidelines for AIS 

Automatic Identification Systems or AIS means a maritime navigation safety communications system 
standardized by the International Telecommunication Union (ITU) [RD31], adopted by the 
International Maritime Organization (IMO) [RD2] that: 

• Provides vessel information, including the vessel's identity, type, position, course, speed, 

navigational status and other safety-related information automatically to appropriately 

equipped shore stations, other ships, and aircraft; 

•  Receives automatically such information from similarly fitted ships, monitors and tracks 

ships; and 

• Exchanges data with shore-based facilities. 

Regulation 19 of SOLAS chapter V “Carriage requirements for shipborne navigational systems and 
equipment” [RD2] sets out navigational equipment to be carried on board ships, according to ship 
type. In 2000, IMO adopted a new requirement (as part of a revised new chapter V) for all ships to 
carry automatic identification systems (AISs) capable of providing information about the ship to 
other ships and to coastal authorities automatically. 

The regulation requires AIS to be fitted aboard all ships of 300 gross tonnage and upwards engaged 
on international voyages, cargo ships of 500 gross tonnage and upwards not engaged on 
international voyages and all passenger ships irrespective of size. The requirement became effective 
for all ships by 31 December 2004. 

Furthermore, ships fitted with AIS shall maintain AIS in operation at all times except where 
international agreements, rules or standards provide for the protection of navigational information. 
Finally, it can be noted that AIS can be used to support SAR operations and navigation. 

Description of AIS 

The AIS can be considered a maritime safety-related information service, the purpose of which is to 
allow its clients to interface with the different AIS stations that can be used by mariners or maritime 
administrations on the VHF Data Link (VDL). It provides both the mariners and the maritime 
administrations for increased situational awareness which enables improved safety of navigation 
(collision avoidance, VTS) and effective responses to emergencies such as search and rescue (SAR) 
or environmental pollution. 

AIS rely upon what is known as a time-division multiple access (TDMA) communications protocol, 
which means the frequency (data link) used is divided into time defined slots which can only hold a 
set amount (packets) of data. What makes AIS unique and very different from other TDMA systems 
(e.g. mobile telephone networks) is the ability to dynamically ‘self-organise’. Indeed, the AIS 
network is continuously self-organizing around the user, thus reducing the likelihood of ‘dropped 
call’ (undelivered AIS messages). 
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As regards PNT requirements for shipborne AIS, they are twofold: 

• The shipborne AIS must periodically report position in WGS84, position accuracy flag, and 

RAIM flag. The periodicity varies from 3 minutes to 2 seconds depending on the ship’s 

dynamic conditions; 

• The underlying VHF data link (VDL) TDMA is synchronised to UTC by mean of the AIS 

device internal (D) GNSS receiver. 

For an overall description of AIS, complete with an overview of applicable documents and standards, 
please refer to IALA’s “Overview of AIS” [RD23]. 

Resolution A.1106 (29) 

This resolution gives “Revised Guidelines for the Onboard Operational Use of Shipborne Automatic 
Identification System (AIS)” [RD4] which are dated 02 December 2015 and have been developed to 
promote the safe and effective use of shipborne AIS, in particular to inform the mariner about the 
operational use, limits and potential uses of AIS. 

It gives a high level description of the information reported by the ship’s AIS, the reporting interval 
as a function of the ship’s dynamics, and a block diagram of a shipborne AIS device. 

It does not provide quantified requirements regarding PNT, but specifies that:  

• The reported ship’s position (with RAIM flag and accuracy flag), position time stamp, 

course over ground, speed over ground are all automatically updated from the ship’s main 

position sensor connected to AIS; 

• The accuracy flag is for better or worse than 10 m; 

• The AIS internal GNSS receiver is used for data link synchronization and as a secondary 

(back-up) source of positioning information.  

It also gives reference to important AIS related documentation, most notably:  

• ITU Recommendation on the Technical Characteristics for a Universal Shipborne Automatic 

Identification System (AIS) Using Time Division Multiple Access in the Maritime Mobile 

Band (ITU-R M.1371) [RD31];  

• IEC Standard 61993 Part 2: Universal Shipborne Automatic Identification System (AIS) 

Operational and Performance Requirements, Methods of Testing and required Test Results 

[RD40]. 

2.6.2. IALA/AISM 

IALA – World Wide Radio Navigation Plan 

This IALA World Wide Radio Navigation Plan aims to build on individual National and Regional plans 
and identify the Radio Navigation components which will be key to the successful implementation 
of e-Navigation. One of the cornerstones of e-Navigation is the universal availability of robust 
position-fixing, navigation and timing services. e-Navigation is an International Maritime 
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Organization (IMO) led concept based on the harmonisation of marine navigation systems and 
supporting shore services driven by user needs. 

The working definition of e-Navigation as adopted by IMO is: 

“e-Navigation is the harmonised collection, integration, exchange, presentation and analysis of 
maritime information onboard and ashore by electronic means to enhance berth to berth navigation 
and related services, for safety and security at sea and protection of the marine environment.” 

There are 3 key elements or strands that must first be in place before e-Navigation can be realized: 

• Electronic Navigation Chart (ENC) coverage of navigational areas; 

• A robust electronic position, navigation and timing system (with redundancy); and  

• An agreed infrastructure of communications to link ship and shore.  

This WWRNP focuses solely on the need to provide robust electronic position, navigation and timing 
(PNT) information, primarily via radio navigation systems. It presents the IALA position on current, 
developing and future PNT solutions within the maritime environment. This plan does not introduce 
new user requirements, but rather refers to IMO A 1046 (27) [RD6] and A 915 (22)[RD3]. It places 
GNSS in the context of a worldwide plan, and introduces or re-enforces the concepts of “robust 
PNT” (also called “resilient PNT” in some publications) and of “e-Navigation”, which are currently 
the two major trends in maritime navigation. 

IALA aids to navigation guide (Navguide) 

The IALA Navguide is a very complete guide, reviewing all aspects of the provision and use of all 
maritime aids to navigation, including institutional, legal, political, operational, functional and 
technical aspects. It reviews existing as well as planned policies, systems, standards, definitions, etc. 
In short, this is “the” reference document for Maritime aids to Navigation. 

Regarding more specifically PNT users requirements, this Navguide does not introduce anything new 
as compared to IMO A.1046 (27) [RD6] and A 915 (22) [RD3]. It does however recall Accuracy 
Standards for Navigation, definition of Phases of Navigation, definitions of Measurement Errors and 
Accuracy, definitions of Availability and Continuity for a radio navigation system, etc. In particular, 
the Navguide gives an “environmental” (physical) description of the ship’s environment in each 
phase of navigation, and discusses / justifies some requirements that are simply “stated” in other 
documents (such as the IMO A.1046 (27) [RD6] and A.915 (22) [RD3]. 

Unfortunately it does not go as far as describing the radio electrical / interference / multipath 
environment that would complete the description. 

To conclude on the Navguide, this is a very important input to user requirements, in terms of: 

• Clarification of the definitions used;  

• Justification / traceability of the requirements;  

• Definition of the environmental constraints. 
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Recommendation IALA R-115 on provision of maritime radionavigation services in the 
frequency band 283.5-315 kHZ in region 1 and 285-325 kHZ in region 2 and 3 

This recommendation ([RD20]), the founding act of the IALA DGNSS service, issued in December 
1999 and last updated in December 2005, recommends:  

• The discontinuation of radio beacon services in the maritime MF frequency bands;  

• Their replacement by DGNSS services “to improve the safety of navigation in confined 

coastal waterways and harbour approaches”.  

This recommendation does not describe the (then) planned DGNSS (see paragraph C.2.4 below for 
this), but sets the frame for its deployment, re-allocating the frequency bands previously dedicated 
to the radio beacon services to DGNSS 

Recommendation IALA R-121 and Guideline 1112 on performance and monitoring of 
DGNSS services in the frequency band 283.5 – 325 kHZ 

his Recommendation ([RD21]) and associated Guideline ([RD22]) last updated in May 2015 concern 
the Performance and Monitoring of DGNSS Services in the Frequency Band 283.5 – 325 kHz 
(Maritime Radiobeacons); commonly known as “IALA DGPS”. The Guideline 1112 presents as 
positioning performance requirements a table compiled using as a reference IMO resolutions A.915 
and A.1046 to take into account the latest value agreed at IMO for continuity, as contained in the 
table below: 

Table 29: Maritime requirements based on IMO Recommendations [IMO A.915(22) and IMO 
A.1046 (27)] 

 System level Service level 

Absolute 
Horizontal 
Accuracy 
(95%) 

Integrity Availability 
(2 years) 

Continuity 
(over 15 
minutes) 

Alarm 
Limit 

Time to 
Alarm (1) 

Integrity 
risk 

Area M M S % % % 

Ocean ≤ 100 N/A N/A N/A ≥ 99.8 N/A 

Harbour entrances, 
harbour approaches 
and coastal waters 

≤ 10 25 10 10-5 ≥ 99.8 99.7 
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They recognize that the minimum standards should include the signal format, reference datum, 
availability, continuity, integrity, accuracy, signal monitoring, range and coverage, status reporting, 
validation, and the publication of information about the system. They recommend those providing 
or intending to provide DGNSS to: 

• Provide the service in accordance with ITU-R Recommendation M.823-3 [RD30](which 

verses about message formats types and contents for DGNSS); 

• Provide integrity information for GNSS;  

• Provide the service with a level of redundancy to achieve performance requirements IMO 

A.1046 (27) [RD6]; 

• Provide means of verifying the performance of the service;  

• Provide mariners with information about the service, for example: 
 

o Description of the service 
o Achieved service performance 
o Service disruptions 
o Geographical service area 

• Adopt the design and implementation principles set out in the relevant IALA Guideline(s). 

Recommendation R-135 o the future of DGNSS 

This document outlines an updated (as of December 2008) strategy for the recapitalisation of 
DGNSS, setting out the requirements and options and identifying areas still needing further study. 
IALA assessed the current and potential use of the DGNSS system, and concluded in 2006 that there 
would be a requirement to recapitalise (i.e. replace) older systems. There is also potential to develop 
the system for the benefit of existing users and to enhance GNSS capabilities to take account of 
technical innovations, in accordance with IMO Resolution A.915 (22)[RD3].  

This strategy should be viewed in the context of the development by IALA of proposals for a World 
Wide Radio Navigation Plan (WWRNP) [RD16] in support of e-Navigation. One key concept in this 
Plan is the possibility of separating the generation of correction data from the means of 
transmission, to facilitate broadcasting by a variety of methods. This could lead to the integration of 
terrestrial systems (DGNSS beacons, eLoran, AIS) to provide shared data channels and common 
correction sources. Additional ranging signals could also be provided, contributing to a redundant 
position-fixing solution, complementary to, but independent of GNSS.  

This plan accounts for developments in GNSS (GPS L2C, L5, GLONASS M, Compass and Galileo) which 
will require the introduction of new message types and new equipment. It considers several 
possibilities for the re-engineering of the DGNSS system, including SBAS integration. It does not 
conclude on a firm path to modernization, but rather sets principles and recommendations for 
continuing work in this area. Regarding end user PNT requirements, this recommendation does not 
deal with the subject other than referring to IMO A 915 (22) [RD3]. 
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Recommendation R-129 on GNSS vulnerabilities and mitigation measures 

This recommendation last updated in December 2012 addresses the problem of GNSS vulnerabilities 
and increased user reliance on GNSS. It must be viewed in the context of the IMO Strategy for e-
Navigation which contains a high level user need for data and system integrity: 

“e-Navigation systems should be resilient and take into account issues of data validity, plausibility 
and integrity for the system to be robust, reliable and dependable. Requirements for redundancy, 
particularly in relation to position fixing systems, should be considered.” 

In addressing the issue of Position Fixing, it can be defined as accurate and reliable electronic 
position, navigation and timing signals, with ‘fail-safe’ performance (probably provided through 
multiple redundancy, e.g. GNSS, differential transmitters, eLoran and defaulting receivers or on-
board inertial navigation devices). 

This recommendation reviews, in a maritime context, known GNSS vulnerability as well as known or 
potential mitigation measures. It then devises an action plan comprising: 

• Risk Assessment; 

• Requirements for a Backup Navigation System; 

• GNSS Integrity Warning System; 

• User Receiver Architecture. 

In terms of user requirements, this recommendation does not go beyond the high level user need 
for data and system integrity, as per IMO Strategy for e-Navigation. This is another example of the 
importance for the maritime community of the “Resilient PNT” and “e-Navigation” concepts. 

Guideline No. 1082 on an overview of AIS 

This guideline published in June 2011 gives a complete overview of AIS, its purposes, its functional 
and operational description, its institutional regulatory framework, a high level technical 
description, its development timeline, applicable documentation, etc. It is more a presentation 
document than a regulatory or standardisation one, quite useful to describe the full context for AIS 
but falling short of addressing specific details related to the PNT requirements. 

IALA Guideline No. 1028 on the Automatic Identification System (AIS), Operational Issues  

The International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA) has 
been the primary organisation sponsoring and co-ordinating the development of the Automatic 
Identification System (AIS). In 1996, the Vessel Traffic Services (VTS) and Radionavigation 
Committees (RNAV) of IALA prepared a draft recommendation that, with further refinement within 
IMO NAV, became the basis for the IMO Performance Standard on AIS. 

The IALA AIS Guidelines provide a ‘one-stop’ information source for both operational and technical 
aspects of AIS, and cover an increasingly wide range of ship and shore-based applications. Such 
guidance also aims to serve as inspiration and motivation to make full use of AIS, achieving efficiency 
and effectiveness, supporting maritime productivity, safety and environmental protection. This 
guidance keeps shipto-ship safety as its primary objective. 
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The purpose of Volume 1 Part 1 of these guidelines (N° 1028 [RD24]) is operational guidance, written 
from the users’ point of view. The range of users extends from competent authorities to Officers of 
the Watch (OOW), pilots, VTS Operators, managers and students. The current version (Ed. 1.3) was 
released in December 2004. Since AIS “core” functionality is a communication one, PNT related 
aspects are not treated in any detail in this document. They are however dealt with in the next 
document (Volume 1 Part2 of the guidelines [RD25]) discussed below 

IALA Guidelien No. 1029 on the automatic Identification System (AIS), Technical Issues  

The purpose of Volume 1 Part 2 of the IALA guidelines [RD25] is technical guidance and description, 
including shipborne and shore-based devices e.g., Vessel Traffic Services (VTS), Ship Reporting 
Systems (SRS) and Aids to Navigation (AtoN). Its current version is Ed. 1.1 released in December 
2002. It does include a number of considerations and details related to PNT that are summarised 
below. 

Two types of shipborne AIS mobile stations for vessels have been defined in ITU-R M.1371 ([RD31]):  

Class A Shipborne Mobile Stations (Class A) will comply with IMO carriage requirements. They must 
be 100% compliant with the IMO performance standard and the IEC 61993-2 standard.  

Class B Shipborne mobile stations (Class B) will provide facilities not necessarily in full accordance 
with IMO AIS carriage requirements. This type is mainly intended for pleasure craft. These stations 
have a different functionality on VDL message level: the position and static information reports are 
transmitted with their own VDL messages and with different reporting rate. 

There may be other varieties of mobile stations that have not yet been defined. This group of mobile 
AIS stations concerns professional users, not required to use Class A mobile stations but needing the 
Class A functionality. This AIS mobile equipment is called ‘Class A Derivatives’. The most important 
issue is that all categories of mobile AIS stations must be fully compliant on the VDL level. They must 
recognise all different types of messages, only the processing of the messages can be different. The 
interfaces to external display systems and sensor system may vary between different types of AIS 
stations. 

The operating principles of a shipborne mobile AIS device can be described as follows:  

A ship determines its geographical position with an Electronic Position Fixing Device (EPFD).The AIS 
station transmits this position, combined with ship identity and other ship data via the VDL (VHF 
radio link) to other AIS equipped ships and AIS base stations that are within radio range. In a similar 
fashion, the ship, when not transmitting, receives corresponding information from all ships and base 
stations that are within radio range. 

For Class A AIS, the EPFD is the ship’s main position fixing device, external to the AIS device. The AIS 
device may have an internal GNSS receiver for UTC synchronisation of the VDL but this is not 
compulsory (alternate synchronisation mechanisms exist). When such an internal GNSS receiver 
exists, it can be used as a secondary (back-up) source of position information. Note that almost all 
Class A devices are fitted with an internal GNSS, despite this being optional. For Class B devices, the 
internal GNSS receiver is compulsory and is the source of the reported position data. 
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There is no accuracy requirement for the reported positions. However, the position should be 
expressed in WGS84, and be transmitted with an “accuracy flag” and a “RAIM flag” (applicable to 
either class). See the table below: 

Table 30: Description of accuracy flag and RAIM flag 

Definition of the position accuracy flag  

Flag Description 

1 High accuracy (<10m; Differential Mode of e.g. DGNSS receiver) 

0 Low accuracy (>10m; Autonomous mode of e.g. GNSS receiver or of other 
Electronic Position Fixing Device) 
Default = 0 

Definition of the RAIM flag  

Flag Description 

1 Raim in use 

0 Raim not in use 
Default = 0 

Specific case of DGNSS  

AIS being a communication system with ship to ship, ship to shore, and shore to ship capabilities, it 
can be used to broadcast DGNSS corrections from an AIS shore station to mobile stations in the area 
of coverage. A specific message (message n° 17) has been devised for that purpose. This capability 
is useful in areas where no IALA DGNSS coverage is available. Furthermore, the received corrections 
can be output from the Class A mobile station to feed external position fixing devices (in this case 
DGNSS receivers), although this function is almost never used. These different possibilities (GNSS or 
not, corrections available from 0, 1 or 2 sources…) may create ambiguous situations and have led to 
the definition of priority rules: 

By default and in accordance with IMO requirements, the Class A shipborne mobile AIS station 
will use the ship's own position sensor for position reporting by AIS, which is also used for 
navigation of the ship. If an internal GNSS receiver, which conforms to the applicable requirements 
of IMO and IEC for position sensors, is integrated in the design of the shipborne mobile AIS station, 
this internal GNSS receiver will be used for position reporting by AIS, when there is no external 
differentially corrected position source presented to the shipborne mobile AIS station and DGNSS 
corrections are available to the shipborne mobile AIS station from either IALA DGNSS MF beacons 
or via the AIS VDL. (When both of these sources of DGNSS correction data are available to the 
shipborne mobile AIS station under these circumstances, the DGNSS corrections via the AIS VDL take 
precedence over MF beacon DGNSS corrections.) ‘ 

In other words, the internal DGNSS position will supersede the external EPFD (for position reporting) 
when this EPFD is not itself providing a DGNSS solution (and is assumed to be of a lesser accuracy). 
This creates a situation where the ship’s master or officer on watch has a less accurate knowledge 
of the ship’s position (the EPFD one) than other ships or VTS authorities. 
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2.6.3. ITU 

Recommendation M.823-3 

“Technical characteristics of differential transmissions for global navigation satellite systems from 
maritime radio beacons in the frequency band 283.5-315 kHz in Region 1 and 285-325 kHz in Regions 
2 and 3” ([RD30]) is fundamental to the IALA DGNSS service. It gives a detailed technical description 
of such service, but more importantly it implicitly re-allocated the frequencies in the two designated 
frequency bands to DGNSS without having recourse to the whole frequency allocation process (long 
and difficult…) that such a new service would usually require. 

As for the DGNSS transmissions, its most important determinations are: 

• The carrier frequency of the differential correction signal of a radio-beacon station is an 

integer multiple of 500 Hz;  

• Frequency tolerance of the carrier is ± 2 Hz;  

• Format and content of messages for reference station parameters, differential corrections 

and constellation health of GPS, GLONASS and other types of messages. 

Recommendation M.1371-5 

The “Technical characteristics for an automatic identification system using time division multiple 
access in the VHF maritime mobile frequency band” [RD31] were last updated in February 2014. This 
recommendation gives an in-depth operational and technical characterisation of the automatic 
identification system (AIS) using Time Division Multiple Access in the VHF maritime mobile band. As 
for recommendation M.823 on DGNSS discussed above, it is fundamental to the maritime AIS, since 
it allocates the frequencies for that service worldwide. Besides being the most detailed document 
describing AIS, it appears to be the most current as well, with frequent revisions (1998-2001-2006-
2007-2010-2014), while IALA guidelines were last updated in 2002. For instance, it includes Galileo 
as one type of possible EPFD (external position fixing device), when IALA corresponding documents 
fail to do so. 

2.6.4. IEC Standards and Requirements 

The “IEC Technical Committee 80” produces operational and performance requirements together 
with test methods for maritime navigation and radiocommunication equipment and systems. The 
committee provides industry with standards that are also accepted by governments as suitable for 
type approval where this is required by the International Maritime Organization’s SOLAS 
Convention. Such standards deal with all electrical, electronic and related technologies; and by 
extension issues with other issues concerning the design of the equipment, its power supplies, 
ElectroMagnetic Compatibility (EMC) and safety. These standards do no deal with user requirements 
in any way; they allow test certification agencies to declare equipment “fit for use” through type 
approval procedures. 

IEC TC 80 has produced standards for all the equipment which is required by the Safety of Life at Sea 
(SOLAS) Convention to be carried on the bridge of a ship. This includes the Automatic Identification 
System (AIS), the Electronic Chart Display and Information System (ECDIS), the Voyage Data 
Recorder, the radio installation, GNSS receivers and the radar. Where appropriate, such as in the 
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case of the Automatic Identification System, TC 80 has also produced standards for equipment 
intended for use on small vessels which has to interwork with the SOLAS equipment and also for 
supporting shore-based equipment.  

The table below lists some of the most relevant (for this study) IEC publications together with their 
IMO counterpart when available: 

Table 31: : IEC standards and corresponding IMO resolutions 

IEC Reference IMO Reference Subject 

IEC 60945 Ed. 4.0 [RD34] A.694(17) Maritime navigation and 
radiocommunication 
equipment and systems - 
General requirements - 
Methods of testing and 
required test results 

IEC 61108-1 Ed. 2.0 [RD35] MSC.112(73) Maritime navigation and 
radiocommunication 
equipment and systems – 
Global navigation satellite 
systems (GNSS) - Part 1: Global 
positioning system (GPS) -
Receiver equipment - 
Performance standards, 
methods of testing and 
required test results 

IEC 61108-2 Ed. 1.0 [RD36] MSC.113(73) Maritime navigation and 
radiocommunication 
equipment and systems – 
Global navigation satellite 
systems (GNSS) - Part 2: Global 
navigation satellite system 
(GLONASS) - Receiver 
equipment - Performance 
standards, methods of testing 
and required test results 

IEC 61108-3 Ed. 1.0 [RD37] MSC.233(82) Maritime navigation and 
radiocommunication 
equipment and systems – 
Global navigation satellite 
systems (GNSS) - Part 3: 
Galileo receiver equipment - 
Performance requirements, 
methods of testing and 
required test results 

IEC 61108-4 Ed. 1.0 [RD38] MSC.114(73) Maritime navigation and 
radiocommunication 
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IEC Reference IMO Reference Subject 

equipment and systems – 
Global navigation satellite 
systems (GNSS) - Part 4: 
Shipborne DGPS and 
DGLONASS maritime radio 
beacon receiver equipment - 
Performance requirements, 
methods of testing and 
required test results 

IEC 61162-Parts 1 to 4 [RD39] Empty Maritime navigation and 
radiocommunication 
equipment and systems – 
Digital interfaces 

IEC 61993-2 Ed. 2.0 [RD40] MSC.74(69) Annex 3 Maritime navigation and 
radiocommunication 
equipment and systems - 
Automatic identification 
systems (AIS) - Part 2: Class A 
shipborne equipment of the 
universal automatic 
identification system (AIS) - 
Operational and performance 
requirements, methods of test 
and required test results 

 

2.6.5. European Commission framework on River Information Services 

Directive 2005/44/EC 

This Directive dated 7 September 2005 and its Amending Act Reg. EU 219/2009 establishes a 
framework for the deployment and use of river information services (RIS) in the Community along 
with the further development of technical requirements, specifications and conditions to ensure its 
harmony and interoperability, in order to support inland waterway transport enhancing safety, 
efficiency and environmental friendliness and facilitating interfaces with other transport modes. 

The Directive in its Article 5 requests the Commission to define technical specifications in particular 
in the following areas: a) Electronic chart display and information system for inland navigation 
(inland ECDIS); b) Electronic ship reporting; c) Notices to skippers; d) Vessel tracking and tracing 
systems; e) Compatibility of the equipment necessary for the use of RIS.  

It also states sets out technical principles as a basis for said specifications, among which: a) 
Compatibility with maritime ECDIS (point a above); b) Compatibility with maritime AIS (point d 
above); c) Guidelines and specifications shall take account of the work carried out in this field by 
relevant international organisations. 
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Last, it encourages the use of GNSS in its Article 6 which reads: “For the purpose of RIS, for which 
exact positioning is required, the use of satellite positioning technologies is recommended”. 

Commission Regulations (EC) No. 414/2007 and 415/2007 

The regulations, both dated 13 March 2007 are the consequence of the Directive 2005/44, Article 
5, calling for the establishment of technical RIS guidelines. 

Regulation (EC) No. 414/2007 

This regulation defines guidelines for the planning, implementation and operational use of RIS. As 
such, it focuses on services rather than on systems or functions. Consequently it does not give 
detailed operational or technical requirements but rather gives an overall operational description 
of the River Information Services and of each “individual” service part of the RIS. 

Regulation (EC) No. 415/2007 

This regulation deals with the technical specifications for vessel tracking and tracing systems used 
in RIS, as referred to in Directive 2005/44/EC. Contrary to the more general regulation 414/2007, it 
addresses in details the functional and technical requirements of the vessel tracking and tracing 
system, which is based upon “Inland AIS”. 

 

 


