

ARM2-8.3.3 (ARM1-11.2.5) 
Guideline #### – [Guideline on Navigational Safety within Marine Spatial Planning]

October 2013 - initial [date – as required]

[image: image4.png]




Document Revisions (Title style)
Revisions to the IALA Document are to be noted in the table prior to the issue of a revised document.
	Date
	Page / Section Revised
	Requirement for Revision

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table of Contents (Title style)
To update, right click anywhere on the table, then update field / update entire table.
[dutch version, to be deleted]
1Document Revisions (Title style)


2Document Revisions (Title style)


3Table of Contents (Title style)


4Index of Tables


4Index of Figures


5Guideline on Navigational Safety within Marine Spatial Planning


51
Introduction


52
SCope


63
Marine Spatial Planning CONTEXT


63.1
Introduction


63.2
Legal context


63.3
Other MSP guidance


74
Definitions and acronyms


95
THe planning process


95.1
The role/position of the planning process


95.2
Competing interests


105.3
Stakeholder involvement


106
GIS deployment


116.1
Content of a GIS


116.1.1
Actual situation manoeuvrable space


126.1.2
Identification present risk areas


126.1.3
Identification/description service provision


126.1.4
Identification short term measures (as designed using GIS)


126.1.5
Identification developments traffic and planned utilization of space


136.1.6
Identification future risk areas (based on GIS analysis)


136.1.7
Identification mid -and long-term measures


136.2
GIS Components


136.2.1
Layer Properties


136.2.2
Sources of data and information for the GIS


136.2.3
Metadata


136.2.4
GIS Data and the S-100 Registry


146.3
Web-based viewer


146.4
Training


146.5
Transparency


147
Risk management


147.1
Risk Assessment


147.1.1
Risk sources


157.1.2
Risk toolbox


157.2
Risk Acceptance


157.3
Risk Mitigation


178
Conclusions


18ANNEX A
Case studies


19ANNEX B
Categorisation of GIS layers for MSP


22ANNEX C
List of risk sources


25APPENDIX 1
Appendix title




[end dutch version]
116.1.1
Actual situation manoeuvrable space


126.1.2
Identification present risk areas


126.1.3
Identification/description service provision


126.1.4
Identification short term measures (as designed using GIS)


126.1.5
Identification developments traffic and planned utilization of space


136.1.6
Identification future risk areas (based on GIS analysis)


136.1.7
Identification mid -and long-term measures


136.2.1
Layer Properties


136.2.2
Sources of data and information for the GIS


136.2.3
Metadata


136.2.4
GIS Data and the S-100 Registry


147.1.1
Risk sources


157.1.2
Risk toolbox


18ANNEX A
Case studies


19ANNEX B
Categorisation of GIS layers for MSP


22ANNEX C
List of risk sources


25APPENDIX 1
Appendix title




Index of Tables

14Table 1
Title required




Index of Figures

14Figure 1
Title required




Guideline on Navigational Safety within Marine Spatial Planning
1 Introduction
For millennia the seas have been the preserve of the mariner alone.  In the second half of the 20th century the seas became not only trade routes and a source of food but also a source of energy.  Oil and gas installations became the first significant man-made developments that were often sited in proximity to or amidst navigable waters. In the 21st century the drive to reduce carbon emissions and improve energy security has lead to a global expansion of OREI. Many sites are either under construction or being planned, with wind energy being the technology of choice for many countries. Significant areas of navigable waters will be no longer left to the mariner alone.

The construction of large offshore wind power developments, along with tidal and wave sites, requires a focus on planning to ensure the safety of navigation, by measures such as VTS, AtoN etc.,  whilst achieving environmental and energy needs. Therefore, shipping should recognise Marine Spatial Planning not only as a national issue but one that should also be evolved to the international level. It is important that competence development takes place so that shipping interest will be as prepared as other interests, such as environmental, energy and aquaculture.

As a result of the workshop on the Application of Aids to Navigation within Marine Spatial Planning, attended by delegates from diverse range of backgrounds and the continued work of the IALA ARM Committee this Guideline on Navigational Safety within Marine Spatial Planning was initiatedThis IALA Guideline will contribute to facilitating engagement in the process and inter-stakeholder co-operation at national and international level. 

Aspects of MSP comprise:
· Drivers such as economic activities (e.g. commercial drivers for shipping) and policy targets (eg. Renewable energy capacity).
· A spatial plan may be a sectorial plan or a multi-sectorial plan.
· Cumulative , or in-combination effects  and co-use  need to be considered.
· One should be aware of distinctions and interconnections between planning  and consenting (licensing). 

· MSP is a proactive activity rather than reactive.
· The main considerations in MSP are navigational safety, environmental protection and the economic effects
· Typically an MSP plan is not predicated upon one solution, and options are usually presented to address key issues over the plan period. Several options may be considered in plan development using an iterative and continual learning approach.  
2 SCope 
SCOPE

Marine Spatial Planning is a process that brings together multiple users of marine areas, including shipping, offshore energy, aquaculture, fishing, government, conservation and recreation, to make informed, co-ordinated decisions about how to use marine resources sustainably and reduce conflict between users. MSP has its origins in marine ecological and environmental protection but has evolved to encompass economic and navigational safety concerns. 

This document describes the Marine Spatial Planning Process and provides guidance on the role Aids to Navigation Authorities have in contributing to the navigational assessment elements of MSP. This document is a general guide only but does however provide reference to other industry documents for further technical and procedural details.
PURPOSE

The purpose of this guideline is to inform AtoN authorities of the main elements of the MSP process and the specific navigational concerns to be considered when assessing the impact on existing marine traffic routing and navigational safety caused by offshore developments. In so doing it will also provide an overview to other MSP stakeholders of the underlining navigation factors.  
3 Marine Spatial Planning CONTEXT 

3.1 Introduction

Marine spatial planning is not new. Conflicting interests have occurred before, and solutions could be found on a relatively small scale. Offshore space has become increasingly valuable and a more holistic spatial planning approach is required.  IPPC emission regulations have stimulated a considerable demand for offshore renewable energy developments. These developments, particularly wind farms, take up large sea areas and can have significant effects on navigation, the environment and state economies.  
3.2 Legal context

A comprehensive overview of the laws, conventions and agreements that influence MSP in Europe is given by the EU project Seanergy 2020, see [Seanergy, 2011]. The international instruments are distinguished from EU and regional instruments in the report. The perspective of the report is that of an OREI developer.  
Add: implications of accepted MSP

Outside Europe (US, Australia)?
3.3 Recognised sources of MSP guidance
UNESCO

A comprehensive guide for MSP has been published by Unesco in 2007: “Marine Spatial Planning, a step-by-step approach toward Ecosystem-based planning”. The guide is aimed primarily at those responsible for the spatial planning and management of marine areas. The safety of navigation is not discussed in depth, which justifies the production of this IALA Guideline to highlight the specific navigational safety aspects.

The Nautical Institute

Starting from the Unesco document, the NI, in collaboration with the World Ocean Council, has published “The shipping industry and Marine Spatial Planning – a professional approach” in November 2013. This document is aimed at mariners

· EU Directive
· It's about planning when and where human activities take place at sea – to ensure these are as efficient and sustainable as possible. Maritime spatial planning involves stakeholders in a transparent way in the planning of maritime activities.
EC – MSP is about planning and regulating all human uses of the sea, while protecting marine ecosystems. (http://ec.europa.eu/maritimeaffairs/policy/maritime_spatial_planning/index_en.htm).

.
· IMO 
· Ships Routeing

· Particularly Sensitive Sea Areas (PSSA)

· The Nautical Institute – Marine spatial planning – A professional approach (Nov 2013

· PIANC – Marcom WG 161- Interaction between offshore wind farms and navigation
]
4 Definitions and acronyms
MSP – Marine Spatial Planning
Marine spatial planning is a process that brings together multiple users of the ocean – including energy, industry, government, conservation and recreation – to make informed and coordinated decisions about how to use marine resources sustainably. MSP generally uses maps to create a more comprehensive picture of a marine area – identifying where and how an ocean area is being used and what natural resources and habitat exist. It is similar to land-use planning, but for marine waters. (wikipedia 2013)
Marine spatial planning is a public process of analyzing and allocating the spatial and temporal distribution of human activities in marine areas to achieve ecological, economic, and social objectives that usually have been specified through a political process. Characteristics of  marine spatial planning include ecosystem-based, area-based, integrated, adaptive, strategic and participatory. (UNESCO-IOC)
MSP – Maritime Spatial Planning

It's about planning when and where human activities take place at sea – to ensure these are as efficient and sustainable as possible. Maritime spatial planning involves stakeholders in a transparent way in the planning of maritime activities (see also Integrated coastal zone management). (EU Maritime Affairs)
Essentially both Marine Spatial Planning and Maritime Spatial Planning address the same process. Which term is used depends on the perspective of the user: marine ecology or maritime activities.

MSP – Also: Maritime Services Portfolio as used in e-Navigation
ICZM – Integrated Coastal Zone Management or Integrated coastal management (ICM) is a process for the management of the coast using an integrated approach, regarding all aspects of the coastal zone, including geographical and political boundaries, in an attempt to achieve sustainability.

WOC (World Ocean Council)
The World Ocean Council brings together the multi-sectoral ocean business community to catalyze global leadership and collaboration in ocean sustainability and "Corporate Ocean Responsibility" – see http://www.oceancouncil.org.
GOC (Global Ocean Commission) 

The Global Ocean Commission, an independent body of international leaders based at Somerville College with the aim of reversing the degradation of the ocean. See http://www.globaloceancommission.org.
GIS – Geographic Information System
Besides displaying different layers on a geographic background, GIS can be used to automatically add safety distances around objects, detect conflicting spatial features, etc. In Section 6 GIS is discussed in depth.
OREI – Offshore Renewable Energy Installation
Those Installations include wind farms, wave energy and tidal energy installations. Offshore wind farms, which represent a vast majority of present OREI, require much more sea area per kW than the latter two. 
UNCLOS – United Nations Convention on the Law of the Sea.
Coastal states are obliged to allow innocent passing of vessels through their waters. Important in this context is that UNCLOS allows a coastal state to declare a range with maximum 500m radius around an offshore structure as safety zone, forbidden for any traffic.

5 THe planning process
5.1 Planning stages
The planning process should include stakeholder interaction in multiple stages of the project. In Figure 1 the 10-step planning process as proposed by Unesco is represented (in a somewhat simplified way). The figure depicts the stages in which stakeholder input is important.
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Figure 1 The planning process
This process relates to strategic planning, which is replacing the more traditional localised thought process for offshore developments. It is in the interest of all parties to gather as much information as possible in the early stages of the MSP so as to identify potential conflicts between the various interests. 
6 spatial demands 

6.1 Many interests
· Sectors that may have spatial demands include (drawn from UK MPS):

· Marine Protected Areas

· Defence and National Security

· Energy production and infrastructure development

· Ports and shipping

· Marine aggregates

· Marine dredging and disposal

· Telecommunications cabling

· Fisheries

· Aquaculture

· Surface water management and waste water treatment and disposal

· Tourism and recreation

6.2 Potential effects on navigational safety
	navigational 
safety
	economics
	environment
	aspect
	explanation, considerations

	
	
	
	shipping routes, TSS
	Changes in type and volume of traffic
Traffic monitoring and planning
Ice and weather

	
	
	
	Existing AtoN (GPS coverage, etc) and channels
	are changes required?
Possible effects of project on performance of existing AtoN and communication

	
	
	
	Ports and harbour approaches
	forcing traffic to converge
including anchorage areas

	
	
	
	Pilot embarcation area
	

	
	
	
	Search and Rescue
	aircraft and marine craft;
radar obstruction; helicopter landing

	
	
	
	Ports of refuge or safe achorages
	

	
	
	
	Fishery
	

	
	
	
	aquacultures
	

	
	
	
	Leisure craft
	

	
	
	
	Geological resources (Oil & gas, aggregate mining)
	

	
	
	
	Renewable energy (wind, wave, tidal generators)
	

	
	
	
	Abandoned installations
	

	
	
	
	wave energy test sites
	

	
	
	
	Pipes, cables, (historic) wrecks (+diving)
	

	
	
	
	Restricted areas, military, physical, environmental,
	

	
	
	
	Dumping areas
	

	
	
	
	Hydrographic information
	Dumping areas?
how up to date?

	
	
	
	Staff/manning/pilot regulations
	

	
	
	
	Shore developments with marine effects
	

	
	
	
	Technological advancements in AtoN (GPS, AIS, eNav services)
	

	
	
	
	Unmanned transportation
	


7 GIS
· A GIS is considered to be an essential tool for supporting the Marine Spatial Planning process.

· A GIS webservice to facilitate consultation and promulgation of information to assist and improve the quality of decisions made in the process of formulating a Marine Spatial Plan is recommended.

· Geographical information that aligns with standards contained in the IHO’s developing S-100 Geospatial Information Registry will be increasingly helpful for Marine Spatial Planning, noting that IALA is working on two S-100 domains, VTS and AtoN.
· Advice on the application of GIS needs to be generic;

· Does the existing Guideline 1057 on the Use of Geographical Information Systems by Aids to Navigation Authorities need to be reviewed?
· Guideline 1057 will need to be referenced in a Guideline on Marine Spatial Planning;

· Data ownership issues e.g. mapping at sea, is a difficulty and part of the problem in terms of not having the essential information needed.
· Hydrographic officers are very keen to ensure maps are up to date and accurate so quality control and management of this is essential. There is a need for information to be more freely available and in Australia RASTER maps are produced, paper maps printed from this and ENC data, but no extra resource. As such, RASTER-based product production being stopped and this may give opportunity to others to use RASTER-type data.
· Paper and RASTER chart scales at the moment do not provide location of individual turbines. This raises the question of who pays for chart updates and it could be that developers do this. Essential to enable accurate marking.
7.1 Content of a GIS
Body text

A geographic information system (GIS) is a system designed to capture, store, manipulate, analyze, manage, and present all types of geographical data. A GIS can be thought of as a system: it digitally creates and "manipulates" spatial areas that may be jurisdictional, purpose, or application-oriented.  GIS Applications are tools that allow users to create interactive queries (user-created searches), analyse spatial information, edit data in maps, and present the results of all these operations
.  GIS is considered to be an essential tool for MSP.

MSP is a step-by-step approach and should be inclusive of all relevant stakeholders from the very beginning of the process and take into account their various interests.  It should also be iterative, always seeking to improve and refine.  GIS plays an important and essential part of these processes.

The minimum data that should be portrayed when developing GIS are:

Area identification

· Vessel Traffic Separation Schemes (VTSSs)

· Deep Water Routes (DWRs)

· Anchorage areas

· Shallow waters

· Offshore structures (oil, gas) (incl. safety zones)

· Fish farms

· Windmill farms (incl. safety zones)

· Areas to be avoided (sensitive environment)

· Pipelines

· Communication and power cabling

· Restricted areas for certain activities

Traffic flows

· Intensity

· Diversity

· Scale enlargement expected

· Mandatory, non-mandatory, expected on-board equipment

7.1.1 Actual situation manoeuvrable space

· Detailed overview and full description of the use of the marine space

· Accurate mapping overall area and specific areas

· Specific areas

· Routing systems

· Offshore activities

· Up-to-date and accessible databases

· Recognizable Competent Authority/Authorities

7.1.2 Identification present risk areas

· Incidents / Accidents 

· past mid-term figures (3-5 years)

· type of incidents / accidents

· causes

· Types of vessels involved

· nationality/flag of vessels involved

· damages / losses

· Operational registrations 

· Enforcement protocols

· Verdicts/decisions National  Board of Transport Safety

· Validations

· Conclusions

· Proposed measures for improvement

7.1.3 Identification/description service provision
· Detailed regional and local overview and description of the available (shore based) infrastructure and provided services 
·  Supporting vessel traffic management instruments,
· Transparency responsibilities and liabilities
7.1.4 Identification short term measures (as designed using GIS)
Consequences:  for each and every aspect
· Identification additional measures, potential solutions and services. In most cases reactive, such as:
· Modification of existing routing
· Modification of Marking
Additional provision of information
7.1.5 Identification developments traffic and planned utilization of space
· Outlook
· Mid-term expectations ( >  10 years)
· Long-term expectations (> 20 years+)
· Developments in shipping (all areas, trends, growth)
· Growth expectations of ports
· Evolvements of types of goods, transport of persons
· Offshore developments
· Development Vision (“What will be the picture then?” )
· Mid-term ( >  10 years)
· Long-term (> 20 years+)
· Tune where appropriate plans and Vision with neighboring administrations and Competent Authorities
7.1.6 Identification future risk areas (based on GIS analysis)
7.1.7 Identification mid -and long-term measures
Consequences:  for each and every aspect
Identification additional measures, potential solutions and services. In most cases proactive.
Text on how GIS can help in design of effective measures. Measures itself described under Risk Mitigation Measures.
7.2 GIS Components

GIS layers maybe categorised into the following:

· General

· Present

· Future

· Variable Constraints

· Test Beds

Further details of the above categorisation is presented in Annex ???.
7.2.1 Layer Properties

Layer properties should include easily understood information about the data presented to the user (for instance a legend) otherwise the information presented is useless.
7.2.2 Sources of data and information for the GIS

The sources of information to be displayed on GIS are almost limitless; however, these should be presented to the GIS in a consistent and agreed manner.  
7.2.3 Metadata

Metadata can be described as “data about data.”  It is important that metadata attributes are easily accessible and well defined.  Metadata should be designed in order that the information is easily exchanged and presented consistently.
7.2.3.1 Maintenance of metadata

Data can consist of fixed or variable data.  It is essential that these data are updated at regular frequencies.  Data must be continually validated for currency, quality and accuracy.  It is incumbent on the owner of the data source to ensure that the data is current and reliable.  
7.2.4 GIS Data and the S-100 Registry 

It is recommended that GIS data and their relevant product specifications are incorporated into the S-100 registry.  IALA may consider co-ordinating the input into the relevant S-100 domain.
7.3 Web-based viewer

A web-based GIS viewer is a simplified way to present geospatial information to non-specialist parties in a pre-defined structure.  Web-based viewers are “read only” and the viewer cannot interact/change the GIS programme or parameters.
7.4 Training

GIS systems are complexand as such, authorities should consider training programmes for personnel working with GIS.  Hands on experience and current use are essential to maintain skill levels and get the most from GIS systems.
7.5 Transparency

The process of MSP planning should be transparent and accessible to all stakeholders.  This could include open access to GIS systems or web-based viewers.
8 Risk management
The risk management process is covered in IALA Guideline 1018 (Ed 3, 2013). This chapter is aimed at the specific aspects connected to planning of offshore structures like OREI. 
8.1 Risk Assessment

Body text
· Risk assessment is an extremely broad topic and every opportunity must be taken to urge its use on a ‘case-by-case assessment’ basis;

· It is suggested that a study on the potential impact on radar and radio transmissions and coverage be considered during the planning process for a windfarm;

· Radio interference is another issue – not interrupting this is key to search and rescue as well as navigation.
Risk assessment – risk calculations; compare situation with & without objects – how to predict traffic patterns and distributions in the proposed situation ?; Expert sessions – involve stakeholders, commitment to outcome, worst thinkable scenario, vs. risk approach, use of IALA toolbox

Risk based vs Worst Case scenario

· ALARP

· Number of passages per year

· Distribution of passages during the year

· Ship types and speeds
8.1.1 Risk sources

List of risk sources (checklist) in Appendix
Much of the discussion within the Working Group dealing with risk served to confirm existing knowledge and views; there may be a need for further brainstorming to determine new and emerging influences;
8.1.2 Risk toolbox

· IWRAP and PAWSA (IALA risk toolbox use at strategic level) – qualitative and quantitative risk tools, and idea would be to ID areas in which a focus can be identified as well as mitigation measures – justification for early contact to understand the needs for navigation safety provision in light of use by other sectors)

8.2 Risk Acceptance

Body text

· Is it possible to establish acceptable risk levels / figures?

· Chemical industry 10-6(per year ?) acceptable level of risk; 10-5 for people involved (as they have opted to accept risk), what is baseline risk ?

8.3 Risk Mitigation

Body text

· Advice was given that it would be wrong to try and be too specific about corridor width, as again a case-by-case assessment ought to be made;
Advice how to sort this out. Annexes describing different cases as examples.

· Notwithstanding their limitations, which should be taken into account, the use of virtual AIS AtoN may assist in the promulgation of important safety information during the construction phases of OREIs, on a case-by-case basis, as determined by the Competent Authority;
· Risk mitigation control measures, such as VTS and other AtoN, may need to be amended as a Marine Spatial Plan continues to develop, to ensure safe and efficient use of the sea for all stakeholders.

· Existing measures e.g. TSS and other routing measures, including IMO adopted routing measures (to include concerns about use by other vessels)

· Future trends in shipping traffic

· Risk-based trigger points for additional measures

· ... and requirement for suitable studies  / evidence in each case

· Determining what an acceptable level of risk is – identifying that there will always be variability in risk (reference to need for project level assessment)

· Identification additional measures, potential solutions and services. On most cases proactive, such as  
· Establishment/restructuring routing systems
· Establishment/restructuring MBS
· Additional/replacement infrastructure/systems (enhanced services, enlargement coverage)
· New concept of services based on user needs
· Enlargement areas of responsibility/attention, 
e.g. VTS (beyond territorial waters), sea traffic management)
· GAP-analysis (functional and technical)
· What do we have? 
· What do we need? 
NB:  Use where appropriate 7-Pillar methodology (as for E-Navigation)  
· RESULT-analysis
· What is the impact on
· Legislation, regulations
· Responsibilities
· Organization(s)
· Processes
· Infrastructure (ashore, offshore)
· Equipment (on board)
· Human/Machine Interface
· Training 
· COST/BENEFIT-Analysis
· Check national and regional policies
· Check national, regional, international legislation, regulations
· Check decision and approval process, e.g. IMO

[image: image2]
Figure 1 Example of causation chain analysis
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9 Conclusions
ANNEX A links to relevant sources
Look at IALA reference documents and assess interrelationship with this document.

Geoportal and links for MSP in France (ministry of ecology, sustainability and energy - http://www.geolittoral.equipement.gouv.fr)

Australian Maritime Spatial Information System – AMSIS -http://www.ga.gov.au/marine/jurisdiction/amsis.html
ISO standards / MEDIN (European)

United Nations Conference on Trade and Development (2012).Review of Maritime Transport (2012).

International Maritime Organization (2012).Maritime Knowledge Centre – International Shipping Facts and Figures – Information Resources on Trade, Safety, Security, Environment.

England marine planning portal, a consultative tool for viewing and commenting upon information for MSP http://www.4coffshore.com/offshorewind/ 

ANNEX B Case studies

a. In Australian example, NE shipping management plan maps shipping, likely increase in use, and assesses this against collision, powered grounding, drift grounding, structure failure / foundering, fire / explosion, oil spill. Maps of change give colours that indicate what additional AtoN / VTS measures need to be taken. HOWEVER – Need to ensure that approach to assessment of risk is appropriate for the scale / intensity of use in an area i.e. the North Sea will be different from the Antarctic.

Possible process from A Description of the Marine Planning System for England (Defra, UK, 2011):
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ANNEX C Categorisation of GIS layers for MSP 

Annex A – Categorisation of GIS layers for MSP 

General
Relevant Sea area 

· Overview of the Sea area with borderlines
· Parts of Continental Shelves
· 12 miles zones
· EEZ
· Traffic separation schemes (TSS)
· Deep Water Routes (DW) 
· Ferry and RoRo lines (routes)
· Ports (geographic locations)
Present
· Infrastructure and Operations
· VTS centers
· VTS coverage
· VTS areas of responsibility
· VTS areas of attention
· VHF coverage
· Radar coverage
· AIS base stations + coverage (shore- & offshore based)
· DGNSS stations + coverage (shore- & offshore based), incl. accuracy DGPS IALA beacons, RTK stations whereavailable, AIS stations providing message type 17
· Terrestrial  Loran stations plus coverage ( incl. accuracy) 
· d-Loran stations plus coverage, incl. accuracy
· R-Mode, incl. accuracy
· Coastguard Centers (MRCC/JRCC)
· SAR areas
· NAV areas
· A1 + A2 + A3 areas for GMDSS
· Stations providing Maritime Safety Information (MSI) + coverage
· Offshore Constructions (present)
· Existing oil and gas platforms, inclusive safety areas
· Existing windmill farms
· Existing pipelines and cables 
· Existing Remote ports 
· Fish farms
· Present Specific Areas
· Environmental protected areas
· Anchorage areas
· Military Practice areas
· Dumping areas
· Economical interest areas (Oil and Gas fields)
· All other restricted areas relevant for accessibilityand/or safety
· Present Traffic 
· Density of present traffic (AIS and additional sources) on a year-to-year basis
· Density of present traffic (Route Topology Model)
· Density maps (varieties of types of ships)
· Overall density map including general total of  ship movements
· Density maps cargo flows 
· Ports  (incl. figures of incoming/outgoing traffic)
· Ports and intermodality streams 
· Pleasure craft concentration areas
· Main Fishing areas
· Accidents
· Accidents and incidents
· Accidents, distinguish types of accident and incidents
· Collision
· Grounding
· Fire
· Loss of cargo
· Human factors
· Reported near misses
· Pollution
· Types of vessels involved in accidents 
· Accidents and depth contours
· Accidents and wind farms, oil platforms
· Dangerous areas and hot spots
· Indication of present “dangerous areas”
· Indication based on Route Topology Model
Future

· Offshore constructions

· Foreseen oil and gas platforms inclusive foreseen safety areas
· Foreseen windmill farms
· Foreseen pipelines and cables
· Foreseen remote ports
· Foreseen fish farms
· Foreseen Marine Spatial Planningplans/policies of country or ports
· (Planned, under investigation or foreseen)
· Future Traffic
· Density predictions
· Density and limited space (oil platforms, wind farms, restricted areas etc.)
· Ports growth expectations 
· Foreseen dangerous areas and hot spots

· Indication of foreseen “dangerous areas” and “traffic hotspots” based on increase of variables

Variable constraints
· Constraints on accessibility and velocity of traffic 

· Time constraints (symbols of tidal windows for seaports and presence of locks)
· Restrictions mandatory pilot services for ports 
· Wind force and directions in certain periods of the year
ANNEX D List of risk sources 

	source
	Risk
	considerations

	Offshore oil&gas

	De-comissioning


	· taken out of production ( AtoN failure

· platform itself dark

· lack of attention 

· structural integrity
	Enforcing difficult

Who is responsible? Was AtoN working or not

	production
	Environmental risk when hit
	500m exclusion zone

	
	
	

	
	
	

	Wind farms

	Gravity base or Jacket instead of monopile
	Large damage to ship 


	Exclusion zone

Differentiate? Confusion.



	Ramming/ drifting
	Damage to ship (type of construction/ type of collision)
	Rounded forms

Direction current/wind?

tug

	Division in smaller wind farms
	Passage for smaller vessels may lead to other accidents 

SAR
	

	Layout of windfarm 
	Outlying turbine
	Regular layout. 

Fishermen: wind direction

Boundaries determined by other factors

SAR

	Maintenance
	Extra ship movements

Risk from passing leisure boats

Tourist attraction
	Accommodation platform

	Construction phase
	Tourist attraction…
	

	Turbine breakdown
	Floating blade

Ships in area
	

	Other inexperienced companies jump in
	-
	

	Submarines
	Collision
	Sonar on corners (Gemany, Estonia)

	
	
	Foghorn internal structures?

	
	
	Aviation lights only when aircraft near

Infrared lighting

	Ice
	Buoys / lights damaged

(Ice on blades: turbine stops)
	Deicing 

	
	
	

	Underwater structures

	
	Visibility
	

	
	UKC
	

	
	Many small sites: proliferation of special marks. Different ways of marking
	Big fields: cardinal marks

	
	Unregulated expansion
	

	Different types of aquaculture
	Also deepsea + accommodation vessel
	

	
	Off-station
	

	Maintenance
	Raised cross-bars
	

	Virtual AtoN
	May fail

Not everybody can use it

Security issues
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�Clarke, K. C., 1986. Advances in geographic information systems, computers, environment and urban systems, Vol. 10, pp. 175–184





�This diagram needs to illustrate a robust and generic process that describes the main parts of marine spatial planning and will need to be worked on to ensure buy-in across the IALA member countries.
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