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Background 

The Contracting Parties agreed as part of the 2013 HELCOM Ministerial Declaration to comprehensively 
assess the status, environmental risks and opportunities of maritime activities in the Baltic Sea region within 
HELCOM by 2016. HELCOM MARITIME 13-2013 considered and approved the work plan and the outline in 
general for a HELCOM Assessment on Maritime Activities with some additional suggestions. Sweden, 
Germany, Finland, Estonia, Interferry and EBA indicated interest in contributing to the process. HELCOM 
RESPONSE 18-2014 took note of the outline and highlighted that it would be useful to provide information 
on response related matters including oil and chemical transportations. 

Due to lack of funding the Secretariat was not in the position to start developing the assessment in the 
originally agreed timeframe in 2014. However, in April 2015 the Secretariat hired two full time project staff 
members as part of an EU funded project to carry out related processing of AIS and other maritime datasets 
for MSP. In addition, two trainees have provided research assistance to the assessment from autumn 2015. 
These developments have enabled to start the development of the maritime assessment. 

A revised outline with some indicative content of the maritime assessment, based on the original 2013-2014 
input and other more recent developments, can be found as Attachment 1.  

The aim is a concise document relying mainly on figures and maps, less on text. Possible publishing format is 
online pdf with a summary brochure in printed form. 

Among the HELCOM SUBMERGED relevant sections is chapter 21 on submerged hazardous objects -which 
may be divided to three different chapters (total ca 15 pages of final report pages) depending on the 
availability of material. 

The Secretariat is developing, in addition, an online data visualisation tool as part of the assessment for 
exploring statistics generated by the massive AIS dataset (Attachment 2). 

Next steps 
The document will be further developed by the Secretariat (hermanni.backer@helcom.fi) and volunteer 
Contracting Parties during spring-summer 2016 based on, i.a. shipping statistics generated with the help of a 
ten-year (2005-15) AIS dataset. Circulation of the first draft intersessionally to HELCOM Response and other 
relevant groups’ contacts is anticipated by May 2016. After intersessional consultations the draft publication 
will be submitted for endorsement to MARITIME 16 and approval for publishing to HELCOM HOD by the end 
of 2016, with release of the final layout version in early 2017. 

Drafting of the document will rely heavily on shipping statistics generated by the Secretariat from ten years 
(2005-15) of AIS data from the region. This material is currently under cleaning and processing and will by 
February 2016 be in format which enables generation of statistics. 
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The assessment needs some support from the Contracting Parties in terms of checking data compiled by the 
Secretariat and submissions of missing datasets which are not possible to compile from publicly available 
sources. The Secretariat plans to send out a targeted data request for this purpose to Response and other 
relevant groups’ contacts shortly. 

 

Action requested 
The Meeting is invited to: 

― take note of the current version of the assessment outline as presented in Attachment 1; 
― take note that the Secretariat has started building an online tool to visualize AIS data as part of the 

maritime assessment (Attachment 2); 
― take note of the request by HELCOM RESPONSE (c.f. Outcome of RESPONSE 21-2016, paragraph 8.4) 

to deliver short up-to-date chapters on the three SUBMERGED topics (including associated data and 
illustrations) for the HELCOM MARITIME assessment on maritime activities in the Baltic Sea region. 

― act as appropriate to provide short chapters on the three SUBMERGED topics based to the Secretariat 
for the Maritime Assessment by the end of May 2016.  
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ATTACHMENT 1 

 

Maritime Assessment draft 0 (6.11.2015) 

Please note that drafting of this publication will rely heavily on shipping statistics generated by the Secretariat 
from ten years (2005-15) of AIS data from the region (See Annex I).  

Due to this numerical focus of the publication less effort has been put in drafting and inserting text to this early 
draft.  

The AIS material is since spring 2015 under cleaning and processing and will by February 2016 be in format 
which enables generation of comprehensive statistics for the entire ten-year period 2005-15. 

[DRAFT] HELCOM Assessment 

Maritime Activities in the Baltic Sea region 2005-2015 
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Executive Summary 
 

Section I: Traffic statistics 
 

[Introduction for section] 

 
 

1. Baltic Sea traffic in key numbers 2005-2015 
1.1. Overview 
[Baltic sea and world trade, main inbound and outbound destinations] 

1.2. Ports 
[main ports, statistics] 

1.3. Transportation of oil 
[volumes transported in detail] 

1.4. Transportation of HNS 
1.5. Transportation of other cargo 
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1.6. Transportation of passengers 
The transportation of passengers in the Baltic Sea can be divided into international voyages involving bigger 
ships (cruise ships and ferries) and national voyages on smaller vessels.  

Helsinki, Stockholm and Tallinn are the biggest passenger ports in the Baltic Sea for international ferry traffic 
with a total of 24% of the Baltic Sea market share (Holman et al., 2012). 

 

 

Fig.: International passenger traffic trends in the Baltic Sea region 2006-13. (HELCOM 2015, based on various 
original sources). 

 

Section II: Environment and shipping 
 

[Introduction for section including overall legal framework] 

 

2. Airborne Emissions 
2.1. Overview of airborne emissions from Shipping 
[facts and current regulation and technology, environmental impacts] 

2.4. Future perspectives 
[alternative fuels, economic incentives, surveillance] 

3. Sewage discharges 
3.1. Overview of sewage from passenger traffic 
[facts and current regulation and technology, environmental impacts] 

3.2. Future perspectives 
[remote surveillance?] 

4. Operational and illegal oil discharges 
4.1. Overview on Illegal pollution in the Baltic Sea 
[facts and current regulation and technology, environmental impacts, surveillance cooperation] 
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4.2. Future perspectives 
[new technology? ] 

5. Transfer of alien species and Ballast Water 
5.1. Overview of alien species and Ballast water 
[facts and current regulation and technology, environmental impacts, volumes carried, key ports] 

5.2.  Future perspectives 
[ballast free designs] 

6. Discharges of HNS cargo residues 
6.1. Overview of HNS transportations and cargo residue discharges 
[facts and current regulation and technology, environmental impacts, volumes carried, key ports] 

6.2.  Future perspectives 
[surveillance?] 

 

7. Garbage and Marine litter 
7.1. Overview of Garbage and Marine litter 
[facts and current regulation. Technology?] 

7.2.  Future perspectives 
[?] 

 

8. Noise from shipping 
8.1. Overview of noise from shipping in the Baltic Sea 
[facts and current regulation and technology, environmental impacts] 

8.2. Future perspectives 
[noise designs, monitoring?] 

 

9. Anti-Fouling Systems 
9.1. Overview of anti fouling systems and the Baltic 
[facts and current regulation and technology, environmental impacts] 

9.2. Future perspectives 
[frequent hull cleaning, biofouling and invasives] 
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Section III: Safety of Navigation 
 

[Introduction for section including overall legal framework] 

[structure and inclusion of future perspectives etc into section to be considered] 

10. Accidents and Accidental pollution  
10.1. Overview of shipping accidents  
 

11. Routeing measures 
11.1. Existing routeing measures 
 

12. Charts and Re-surveys 
12.1. Re-surveys 
12.2. ENCs 
 

13.  Electronic aids to Navigation 
13.1. AIS 
13.2. e-navigation 
 

14. Winter navigation 
 

15. Preparedness and response capacity 

Section IV: Other Maritime issues 
 

16. Fisheries 
16.1. Overview of the fisheries in the Baltic Sea 
16.2. Recreational fisheries 
16.3. Commercial fisheries 
16.4. Future perspectives 
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17. Aquaculture 
17.1. Overview of Aquaculture in the Baltic Sea 
17.2. Offshore aquaculture 
17.3. Aquaculture on land 
17.4. Future perspectives 
 

18. Offshore wind in the Baltic Sea Region 
 

During recent years there has been a surge in the interest in offshore wind energy in the Baltic Sea due to the 
global calls to reduce CO2 emissions and move to more renewable forms of energy production. 

Even if offshore wind would be out of sight from coastal homeowners, it occupies sea surface and infringes 
potentially with other maritime activities such as shipping or fisheries and is often planned to shallow banks 
which have high biodiversity values. It is thus globally and in the region an activity which has catalysed 
discussions around the need for a more overall planning of sea space, or Maritime Spatial Planning (see Section 
XX). 

 

18.1 Overview of offshore wind developments in the Baltic Sea 
The first offshore wind farm in the Baltic Sea region, Vindeby outside Copenhagen, Denmark, began its 
operation in 1991 with eleven 450 kW turbines, and total capacity of 5 MW. 

By the end of 2015 twenty offshore wind farms are operational in the Baltic Sea, with a total capacity 1149 
MW. Of these 20 operational offshore wind farms 11 is in Danish waters, 5 in Sweden, 2 in Finland and 2 in 
Germany.  

In total 118 additional projects are in some form of preparation in 2015 (EWEA 2015) [Figure, Map]. Of these 
638 MW are already under construction. 

The main number of these new developments take place in the waters of Denmark, Finland, Germany and 
Sweden but also Poland, Estonia and Latvia have active offshore wind projects. Projects have been proposed 
also in Lithuania and Russia, but according to the latest data these are no longer active. 
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18.2 Future perspectives 
Based on scenarios for offshore wind power developments in the region, such as those published by the EU 
project Twenties (TWENTIES 2012) or by the Basrec initiative (BASREC 2011) one can estimate the capacity of 
offshore windpower to be installed in the near future. 

According to the estimations at least around 6000MW, or 6GW, of additional capacity is likely to be 
constructed by 2020. This has been estimated to correspond to a total area claim of 1000 km2 (Anon 2014), or 
the area of Hiiumaa island on the Estonian west coast. 

 

Table 1: Installed and planned offshore windpower in the Baltic Sea and available projections by TWENTIES 
(2012) and BASREC (2011) projects. 

Country Already 
Installed 
by 2015 
(MW) 

Total active projects 
and installed capacity 
by 2015 (MW) 

TWENTIES 2020 
Baseline 
scenario (MW) 

TWENTIES 2020 
High scenario 
(MW) 

BASREC 
scenario 
(MW) 
 

Finland 32,3 2377  846 1446 900 
Sweden 182 10345,05 1699 3129 182 
Denmark 884,58 2876,58 2811 3211 1339 
Germany 50,8 5599,8 880,5 1299,9 4,351 
Estonia 0 ~4116 0 0 250 
Latvia 0 200 0 0 180 
Lithuania 0 0 NA NA NA 
Poland NA NA NA NA NA 
Russian 
Federation 

0 0 NA NA NA 

Total Baltic 1150 MW 25514 MW 6236,5 MW 9085,9 MW 7202 MW 
 

 

[Bibliographic References:  

TWENTIES. 2012. Offshore Wind Power Data. Deliverable nº: 16.1 . 

http://www.twenties-project.eu/system/files/D16.1%20Offshore%20wind%20power%20data_final.pdf 

BASREC. 2011. Conditions for deployment of wind power in the Baltic sea region. Analysis part I. Enabling 
studies. http://www.lisehenningsson.com/pictures/Basrec_OK_120424.pdf 

Anon. 2014.North Sea 2050 Spatial Agenda. Ministry of Infrastructure and the Environment, co-production with 
Ministry of Economic Affairs (Netherlands). 81 pp. www.nordzeeloket.nl  
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19. Underwater cables and Pipelines 
Underwater cables and pipelines are important for the functioning of a modern society as they enable linking 
the electricty grids of the coastal countries for energy security and provide the backbone of 
telecommunications, particularly internet. A number of cables and pipelines lie on the Baltic seabed. 

 

Figure: Underwater cables and pipelines in the Baltic Sea. A compilation by the HELCOM Secretariat based on 
various sources including Maritime Administrations of Finland and Lithuania, European Wind Energy 
Association (EWEA), BSH, Maritime Institute of Gdansk, Emodnet, SwAM. 

 

19.1 Overview of underwater cables 
Sub-sea telecommunication cables have a long history in region, starting from the early telegraph cable 
between Helsingör (Denmark) and Helsingborg (Sweden) in 1855. As old cables are not in most cases retreived 
when no longer in use many cables remain on the Baltic seabed. Modern cables are mostly based on fibre 
optics. 

Sub-sea energy transmission cables enable linking national electricity grids and thus ensure stable supply. 
Modern cables in the Baltic use high voltage direct current (HVDC) technology . Energy transmission cables are 
also crucial components in the development of offshore renewables as a reasonable connection distance is a 
pre-requisite for an economically feasible project. 
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19.2 Overview of underwater pipelines 
In addition to cables a few pipelines have been constructed on the Baltic seabed, the most famous being the 
Nordstream pipeline for natural gas between St. Petersburg region in Russia and Germany. Also the oil rigs in 
the region use pipelines to transport products and wastes to nearest land.  

Poland and Lithuania have agreed on costructing a pipeline called Gas Interconnector Poland-Lithuania (GIPL) 
by December 2019. Finland and Estonia have planned a pipeline connecting the two countries (Balticonnector). 

 

19.3 Future perspectives 
 

20. Offshore gas and oil 
20.1 Overview of offshore gas and oil in the Baltic 
20.2 Future perspectives 
 

21. Submerged hazardous objects 
21.1. Overview of Submerged hazardous objects 
[wrecks, munitions, other polluting objects] 

21.2. Future perspectives 
[?] 

 

22. Leisure boating 
22.1. Overview of Leisure boating in the Baltic Sea 
22.2. Future perspectives 
 

Section IV: Maritime activities and MSP 
 

23. MSP in the Baltic Sea 
24. Maritime data and MSP processes 
24. Maritime regulation and MSP processes 
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Conclusions and Future of Maritime Activites  
 

[Some highlights from the preceding chapters with focus on measures and solutions for safer and more 
environmentally friendly shipping] 

Reference list  
 

Glossary 
 

Annexes 
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Annex 1 AIS data processing for this report 
 

A live stream of AIS signals from shipping traffic and other targets in the Baltic Sea are received 24/7 by the 
national base station (antenna) networks. Since 2005 these have been linked to a network which is 
administered by the HELCOM AIS Expert Working Group. The HELCOM AIS network consist today of 143 base 
stations in the nine countries around the Baltic Sea. 

Each country use an automatic software tool (proxy) to downsample the original high resolution AIS data 
received by their antennas (2 to 10 seconds message interval) to a lower resolution format for easier storage 
and handling. The data downsampled by the proxy is sendt to the joint HELCOM AIS network for live streaming 
of the traffic situation in the entire region. All observations received to this network are stored to databases at 
DMA, and also in other coastal countries.  

This historic data spanning the period 2005-2015 has been used to generate many of the statistics presented in 
this report. 

 

Fig. 1: The network of AIS base stations around the Baltic Sea (2014) 
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Data Preparation 
 

The AIS data is a record of signals sent from ships, land-based structures (i.e. AIS base stations) and Aid to 
Navigation (AtoN) equipment. For the generation of statistics in this report the following steps were taken to 
process AIS data from 2005-2015: 

Step 1 Division of the mother file: 
 
Because the mother file is too heavy (ex: 198 GB for the year 
2014), we have to divide it to make the process possible (in 1297 
files for the year 2014). 
 

Step 2 Selection / cleaning and addition of information, for each of the 
divisions (cf. Step 1). 
 
- Removal of the duplicated signals 
- Selection of the AIS messages relevant to ship traffic 
- Selection of the relevant MMSI 
- Removal of wrong information concerning the speed and 

course over ground. 
- Addition of information such as flag of the ship, number of 

the week and the month, etc. 
 

Step 3 Selection of relevant information for current needs of AIS data 
 
- Selection of signals in the Baltic Sea 
- Selection of the relevant fields to limit the size of the 

final files 
 

Step 4 
 

Merging the final divisions into monthly files (and possibly 
weekly files as step 5) 

Fig. 1: Steps to process AIS data 
 

As an example of the magnitude of the material there were in total of 419, 8 million messages in 2014 and 
382,5 Million signals in 2013 (all types of ship, IMO and non-imo). 
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Making maps 
Maps were made with ArcGIS 10.2 and several scripts written in ArcPy, The data is stored and the result is 
saved into ESRI’s File Geodatabases. We used PyScripter and IDLE as Python IDE. 

We start with AIS table files divided in months. 

The process for creating maps consists of five steps: 

1 Make points 
2 Make lines 
3 Project lines 
4 Make map 
5 Apply symbology 

 
Points 
We work with the month tables containing all AIS data processed in previous steps. We convert these tables to 
point layers using a stand-alone python script.  
 
Lines 
After the point layers are done we convert them to lines. We use a python script called TrackBuilder made by 
Digital Coast, managed by NOAA’s Office for Coastal Management. TrackBuilder allows to generate track lines 
according to date, time and identifier. It also allows users to set a distance and time filter to compensate for 
gaps in the data. 
 

 
 
The result is a line file for each month. 
 
Project lines 
After the lines are created they are projected to ETRS89 / ETRS-LAEA (Lambert azimuthal equal-area 
projection). 

 

Map 
The result of this process is a map showing the number of lines crossing each cell in a INSPIRE standard grid. 
We use two layers: 

• The line layers result of the previous process. 
• A grid layer: We have used the 1km EEA reference Grid which is based on the recommendation at the 

1st European Workshop on Reference Grids in 2003 and later INSPIRE geographical grid systems. 
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The script written in python will overlap both layer and will count how many lines are crossing each 1km cell. 

In order to make the process more effective and avoid memory issues we need to divide it in five parts. 

 

 

Steps for creating the map for each month file: 

For every grid division: 

• Select cells inside  
• Select lines inside  
• Make a spatial join to count how many lines are inside each cell 

 

When all 5 spatial joins are made they are merged into a single file 
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Once we have a single monthly file containing all 5 spatial joins merged we proceed to sum how many lines are 
in each cell with the Dissolve tool. Finally we produce a raster file and apply symbology. 

 

 

Generating statistics 
[Various statistics for the purposes of the chapters will be generated and defined such as miles sailed per 
shipping segment and sea area, port visits, number of trips, estimates of traffic and passenger flows.] 
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RESPONSE 21-2016, document 3-2 
Attachment 2 

 
HELCOM AIS Explorer -A comprehensive regional window to ship traffic 

 

HELCOM is currently developing a web based tool for browsing and accessing HELCOM AIS data 2005-15 on 
ship movements in the Baltic Sea, which is also intuitive for users which are not maritime experts. The first 
demo version of the tool is developed with funding EU SBSR (HASPS project). 

The HELCOM AIS system was established by a decision of the HELCOM Meeting of Ministers of Transport in 
2001 and has generated a very large dataset on ship movements in the Baltic Sea region from the period 
2005-15. However, complexity and overwhelming size of the data is a key bottleneck in mobilising this 
information for users outside the maritime community, such as MSP planners and on regional scale. 

The assumption is that MSP planners need the possibility to explore ship traffic data for details such as 
movement patterns of specific size classes, ship types, effects of seasonality and so forth beyond single pre-
cooked GIS layers of “ship traffic”.  

A large number of GIS layers (1x1 km grid data) with such details are currently being calculated from original 
AIS tracks by the HELCOM Secretariat. 

The aim of the HELCOM AIS data explorer is to make this information more easily accessible for maritime 
spatial planners and other users by providing a pilot version of a web-based tool for finding and identifying 
patterns in the complex HELCOM AIS ship movement data.  

Patterns identified on the web-tool can be further analysed on the desktop as the tool aims to enable 
download of GIS data in the form of the Baltic-wide 1x1 km grids. 

The online user interface will be a customized geospatial (grid) data viewer and selection tool with simple 
analytical capabilities such as displaying different maps side-by-side for easy comparison of differences or 
temporal changes (cf. Fig.1). 

The tool will be made available online by HELCOM in June 2016. The HELCOM Secretariat 
(hermanni.backer@helcom.fi) appreciates any comments and ideas around the tool already at this early 
stage (as well as later on). 
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Figure 1. The online user interface of AIS explorer. 

 

 

Figure 2. Extended view of online user interface of AIS explorer 
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