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Background 
This document contains the conclusions from the discussion at the Cumulative Impact Scoping Meeting (CIA 
Scoping 1-2020). A summary overview of the various tools presented at the meeting can be found in Annex 
2. The full outcome can be found here. 

GEAR 21-2020 started planning the HOLAS III process leading up to the publication of the Third State of the 
Baltic Sea report. As part of this planning process the question arose on how to tackle cumulative impact 
assessments (CIA) in the Baltic Sea region in future assessments and on the role of the Baltic Sea Pressure 
and Impact Indices (BSPI/BSII) in HOLAS III. The question requires clarification by autumn 2020 so that the 
development of agreed deliverables can be included the proposal for a project in preparation of HOLAS III, 
the MetDev project, for approval by HOD 59-2020 in December 2020. 

HOD 58-2020 endorsed the arrangements for taking forward the CIA-work in a three step approach including 
a questionnaire, a scoping meeting and a technical workshop. The first step was executed by distributing a 
questionnaire to GEAR contacts in May 2020. The questionnaire provides examples of policy contexts for 
HELCOM work on CIA and explores in two sets of questions and the responses fuction as a basis for furhter 
discussion at the scoping meeting, arranged on the 8-9 Septmeber 2020. 

The main aims of the meeting were to:  

• develop a common understanding of what is required from and how to use a Cumulative Impact 
Assessment (both for HOLAS III and in the long term); 

• consider what a Cumulative Impact Assessment should deliver and how should results be 
interpreted, including how uncertainties are handled and presented, as well as the need and 
possibility for validation of the results;  

• develop a shared understanding of what the various existing tools can accommodate, guidance 
for further development (e.g. prioritized functionality) and recommendation for what tool to use 
as a basis for further development as well as how to use the indicator evaluations to better 
identify the link between pressures and impacts. 

The next step of the process is to use the outcome and conclusions of the scoping meeting at the technical 
workshop (Technical CIA 1-2020), to be held on 3-4 November 2020 and work to:  

• Identify how aspects developed under various existing tools can, from a technical perspective, 
accommodate the prioritized functionality identified in the SCOPING CIA 1-2020 meeting and 
how these could be used in the further development of a tool for region wide assessment of 
spatial pressures and impact, both for HOLAS III and in the long term. 

https://portal.helcom.fi/meetings/Scoping%20CIA%201-2020-775/MeetingDocuments/Outcome%20of%20CIA%20SCOPING%201-2020.pdf
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• Identify what additional technical development is needed in order to secure the use, 
requirements and results identified in the SCOPING CIA 1-2020 meeting. (both for HOLAS III and 
in the long term); 

• Plan what development can realistically be done prior to the HOLAS III assessment and how such 
development should be implemented under the timeline of preparation for HOLAS III, including 
how uncertainties are handled and presented, as well as the need and possibility for validation 
of the results;  

Action requested 
The Meeting is invited to take note of the outcome of the CIA Scoping Meeting (CIA Scoping 1-2020). 
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Conclusions from discussion at the Cumulative Impact Scoping Meeting 
(CIA Scoping 1-2020) 
 

Heading Conclusion: Long term  Conclusion: Short term (HOLAS III) 

1. Uses of a 
pressure and 
impact 
assessments  

- to be used in environmental 
management, allowing different 
strands relevant to marine 
management to be addressed 
jointly, thus improving the holistic 
perspective.  
- to provide a more holistic view of 
the uses of the marine 
environment by including all 
elements and pressures in the 
system, thus enabling 
implementation of Ecosystem 
Based Management, (EBM);  
- to provide support for 
environmental management for 
direct conservation purposes. 
- to support and inform the spatial 
planning and targeted 
implementation of measures.  
- to prioritise management 
activities. 
- to account for effects of 
secondary activities and effect (e.g. 
land based activities or foodweb 
effect). 
- to support the use of the 
Precautionary Approach (PA) (e.g. 
in areas with high overall pressures 
more stringent measures might be 
required). 
- to identify the main pressures on 
food web and food web 
components (for D4 assessment 
under the MSFD). 
- to function as a toolbox for linking 
parts of the DIPSIR cycle and of the 
ecosystem together. 
- to be used as a tool for, or 
support, risk assessment 
approaches. 
-  to support green infrastructure 
e.g. through the use of individual 
parts of the assessment 
(activities/pressures/ecosystem 
components). 
- to support ecosystem services 
assessment. 

- to identify and distinguish between direct vs. 
indirect pressures  
- to establish the link between pressures and 
the activities causing them,  
- to establish the proportion a given activity 
contributes to a pressure in a given area, to 
guide management measures at various scales. 
- to establish the proportion of impact a given 
pressure contributes with, and the link back to 
the underlying activities, with the ultimate aim 
to guide management. 
- to assign proportional values of impact to 
different sectors, to guide management. 
- to use spatial information on ecosystem 
components to support status assessments e.g. 
under biodiversity. 
- to use subset analysis (e.g. specific ecosystem 
components/pressures/activities 
combinations) to support and provide context 
for pressure/status assessment results. 
- to provide spatial support for status 
assessments (e.g. through subset analysis) 
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Heading Conclusion: Long term  Conclusion: Short term (HOLAS III) 

- to support sustainable 
development under MSP, as well as 
Environmental Impact Assessment 
(EIA) and Strategic Impact 
Assessment (SIA). 

2. What is 
required from 
pressure and 
impact 
assessment 

- to expand on the coverage of 
pressures and activities to ensure 
that all relevant activities and 
pressures are included. 
-  to improve the link between the 
pressures and ecosystem 
components (and thus the link 
between pressure and state), to 
improve the ecological relevance 
and thus the usability of the results 
for management purposes.  
- to present the proportional 
contributions of activities to 
pressures and impact, to help guide 
management and measures. 
- to enable the use of ecologically 
relevant spatial scales of the 
assessment as well as the 
presentation of the results, to 
support different uses. 
- to ensure clear statements on 
assumptions included as part of the 
assessment are presented. 
- to provide high resolution spatial 
presentation of activities, pressures 
and impacts with the possibility to 
scale up and down within the same 
assessment. 
- areas where loss has already 
occurred show no impact, so 
assessment of impact should be 
made using ecosystem component 
layers presenting possible area of 
distribution.  

- to allow for a dynamic approach where the 
assessment can be done for varying 
activity/pressure/component combinations 
depending on various uses. 
-to identifying relevant elements which are 
needed to provide ecologically relevant results, 
rather than including all elements for all 
assessments. 
- that the assessment can be used at a sea-
basin wide level. 
- to expanded number of spatial results (e.g. 
from indicator evaluation) to support pressure 
and impact assessment development.  
-  start work on looking at 
antagonistic/synergistic effects of pressures 
and activities. 
- improved sensitivity matrix. 
- the inclusion of proportional values for 
pressures and linking these back to activities 
from which the pressures originate. 
- result matrix. 
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Heading Conclusion: Long term  Conclusion: Short term (HOLAS III) 

3. What results 
and information 
should a 
Cumulative 
Impact 
Assessment 
deliver?  

- information and results to 
support transboundary 
management and measures, 
including cross border comparison 
of results. 
- forecasting/projections for 
planning of e.g. conservation, 
restoration, measures, MSP etc, 
under different use- and climate 
change scenarios.   
- expand to present future 
scenarios, in addition to current 
state overviews, for inclusion in 
future State of the Baltic Sea 
reports.  

- Spatial representation products (maps), both 
to give holistic overviews but also to provide 
support and context to the state assessment 
results e.g. showing relevant pressures for a 
given ecosystem component, showing spatial 
distribution of pressure(s) and the link to 
activities driving the pressure, the distribution 
of direct vs indirect pressures etc. 
- a list of most "important" pressures and 
activities and their relative contribution to the 
impact, possibly also included in maps 
- division and spatial presentation of direct and 
indirect pressures, including the scale of the 
pressures. 
- make the underlying data and individual data 
layers available for to expand on the  usability 
of the data and the analysis to provide 
additional information, e.g produce figures to 
support status assessments and support the 
holistic perspective when presenting 
information in the State of the Baltic Sea 
report. 
- identification of "hot spots"/risk areas" of 
high pressure, as well as which pressures and 
activities are contributing.  
-  use SYMPHONY approach for HOLAS III for 
climate change. 

 

Heading Conclusion 
4. Added value of 
pressure and impact 
assessments, 
compared to other 
existing assessment 
products  

- provide a good platform for regional cooperation and transboundary work. 
- provide spatial support and context for status assessments (e.g. through subset 
analysis) 
- provide spatial guidance for management actions. 
- provide spatial support for implementation of measure. 
- enables improved holistic management and Ecosystem Based Management 
(EBM). 
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Heading Conclusion 
5. How should they 
be presented to be of 
most use? 

- Visually, e.g. in maps. 
- Dynamic, scalable presentation, acknowledging the different possible pressures 
at various resolution. 
- Result should include additional dimensions in the maps, e.g. temporal aspects 
such as changes over time (especially for pressures).  
- Use a accessible and easily understood colour scales when presenting the 
information in the maps i.e. should make it easy to distinguish the different 
information presented in the map.  
- Open access of both products and underlying data to ensure transparency.   
- High resolution (10x10m) should be long term goal, to ensure the usability of 
the products for both management and measures and to support status 
assessments. However, there needs to be a balanced approached in the short-
term accounting for varying availability and resolution of data, thus a resolution 
of 1x1km should be the aim for HOLAS III.  
- Aggregation: a good balance between the ecosystem components needs to be 
maintained (as some components have significantly more data and may thus 
have a stronger influence on the results), any aggregation needs to be reversible 
in order to be able to dis-aggregate and see the component parts. 
- Ensure transparency in each step,  be clear about how data has been modified, 
what formula has been used, assumptions presented and provide extensive 
metadata. 
- Present result together with confidence information. 

6. How should results 
be interpreted? 

- the assessments are not to be considered as stand-alone products and should 
thus always be presented in context. 
- interpretation should be done using clear information on the method, 
assumptions and data included. 
- the results of the assessment should be viewed as indicative of relative spatial 
and temporal difference and not as exact numbers. They should be used to 
illustrate differences between assessments and between regions (spatial and 
temporal comparison). 
- the results should be viewed as presenting the risk of presence of pressure(s) or 
impact based on available data. 

7. How should 
uncertainties be 
handled and 
presented? 

- ensure clear documentation of all separate sets of uncertainty 
- consider uncertainty of pressure/biota relationships and sensitivity scores. 
- consider uncertainty of how to account for accumulation and impact of several 
pressures 
- consider uncertainty of models (e.g. mean and standard error). 
- communicate the significance of the uncertainty, e.g. differences in quality of 
underlying data. 
- assessing the quality of the input data is challenging, as well as assessing the 
actual coverage of the humans activities data i.e. does a gap signify no activity or 
a lack of data. 
- no quantitative assessment of data quality is possible, only qualitative. 
Established criteria for expert based confidence rating (e.g. IPCC) should be used 
when performing a qualitative assessment. 
- consider where quantitative uncertainty is needed, as the tools are overview 
tools by nature. 

8. Need and 
possibility for 
validation of the 
results 

- compare the results with the results of the integrated state assessment to see if 
there is correlation. 
-use of external data for validation, if possible, include supplementary 
indicators/data to validated the results. 
- use different tools to self-validate each other (similarly to how climate change 
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Heading Conclusion 
models are validated under IPCC), however, this method only works if the tools 
use different methods as a basis. An additional issue could arise from using the 
same input data for all models.   
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Annex 1: Overview of the various available tool for spatial pressure and impact assessment. 
Tool Heading Response 

O
SP

AR
 C

IA
 A

pp
ro

ac
h 

Uses 

- addresses the requirements of: 
Joint Ministerial Meeting of HELCOM and OSPAR definition of the Ecosystem Approach: 
 "the comprehensive integrated management of human activities based on the best available scientific knowledge about the ecosystem and 
its dynamics, in order to identify and take action on influences which are critical to the health of marine ecosystems, thereby achieving 
sustainable use of ecosystem goods and services and maintenance of ecosystem integrity” 
 
MSFD: 
Article 3(5) “… Adaptive management on the basis of the ecosystem approach shall be applied with the aim of attaining good environmental 
status” 
 
 
Article 1(3) “... the collective pressure of human activities needs to be kept within levels compatible with the achievement of GES, ensuring 
that the capacity of marine ecosystems to respond to human-induced changes is not compromised.” 

Introduction   

Spatial scope North East Atlantic (OSPAR Maritime Area) 
Can the spatial scope be extended to cover the entire Baltic Sea? – Yes. So long as one has data to cover the area.  

Input data 

- Focuses on the suite of OSPAR indicators as components of the ecosystem and economic and social data. 
- not known exactly what data will be used on the social, economic and ecosystem services. This is the first time we have really tried to 
combine the environmental and economic disciplines.  
- For the indicator data it re-uses indicator data / assessment tools to (re)construct the (eco)system. 
- Considers the relationships / connectivity between these indicators to assess collective / cumulative effect on quality status 
- The Assessments use data of multi types. 
- Uses spatial data where available BUT also uses non-spatial data (because not all indicators produce spatial outputs) 
- Reliant on the quality and resolution of individual indicator assessments 

Resolution 

- Reliant on the quality and resolution of individual indicator assessments 
- The resolution is dependent on the data. So, for some datasets, like cetacean distribution the resolution is very coarse. This is because 
the data are grouped in huge survey blocks. On the other hand some of the datasets have very fine resolution such contaminants 
monitoring locations albeit that this is spatially limited so does not evenly cover the whole OSPAR area 
It is because of the great variation in resolution that we have taken this approach, rather than trying to adapt or extrapolate datasets to 
similar resolutions. 

Confidence/uncertainty 

- Confidence in the assessment is driven by confidence in the data from the indicators. 
- Some measures are taken to consider confidence within the individual assessments 
- In the thematic assessments it looks like a five point scale of very low to very high will be used. 
Standard approach of how strong is the evidence versus how strong is agreement. 
- Considers the continuum of Drivers → Human Activities → Pressures → State changes → Impacts on Welfare (Ecosystem Services) → 
Responses (as Measures) 
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Tool Heading Response 

Calculation principle 

- Drivers of change (social and economic)Are associated with human ActivitiesWhich exert PressuresWhich change ecosystem StateThe 
magnitude of these changes have Impacts on Ecosystem Services (Welfare)- Here we are aiming to link the human drivers, activities and 
pressures, to the ecosystem. And then link these to the Ecosystem Services and Good &amp; Benefits. - The “So What” or why managing 
our systems properly is important to us as the top level receptor.- Needs to be based on the Ecosystem Approach, so needs to consider 
environmental, social and economic issues- Needs to assess the levels of the collective pressures of human activities on Quality Status- 
Needs to be able to assess the causes and consequences of state changes and identify what measures we need to take (including the 
effectiveness of existing measures)- Needs to apply risk assessment principles, to ensure we focus on the most important state changes.- 
Indicators (and associated workstreams) provide the data and the building blocks for the CEA- Considers indicators as components in a 
‘model’ ecosystem- Some indicator data is spatially explicit but much of it is not, so we need an approach that can utilise both spatial and 
non-spatial data- Human activity maps do not always accurately represent the spatial extent of associated pressures and impacts, so proxy 
maps should be used with caution- There are similarities in all CEA approaches to spatial analysis, these can be used where we have 
appropriate data- Where we do not have spatial data, we still need to describe (in relative terms) how status may differ across the North 
East Atlantic (e.g. between OSPAR Regions)- The management Responses are applied through Measures 

Platform 

- Our focus is undertaking an assessment for the QSR 2023 NOT to develop a tool (maintains flexibility and adaptability to the underlaying 
data) 
- The approach is open for use by anyone 
- A tool in the future could be developed but that has not been the priority for our limited resources to progress this work. 

Ownership The tools used within the individual assessments may or may not be freely available. 

Strengths 

- DAPSI(W)R(M) framework provides a holistic, integrated, ecosystem base for the consideration of cumulative effects 
- Modified Bow Tie Analyses allows us to consider the causes, consequences and effectiveness of management measures in the 
assessment of changes in quality status 
- Allows us to make use of all available data (e.g. spatial and non-spatial, quantitative and qualitative) 
- Allows us to use a variety of tools, to ensure that the tools used are appropriate to the data we have to work with 
- DAPSI(W)R(M) + modified BTA = an Ecosystem Approach to the assessment of collective pressures from human activities on quality 
status, thereby achieving sustainable use of ecosystem goods and services and maintenance of ecosystem integrity 

Weaknesses 
- It does not produce a single simple output 
- Needs some data 
- Databases need to be accessible 

Proportional values 
Yes. We build on the indicator assessments.  We take an evidence-based approach and try to keep assumptions to a minimum.  This helps 
keep assessments and outputs proportionate to the risks of impact. 

Indirect and direct pressures 
Yes. As a risk-based approach likelihood of pressures leading to changes in state (whether direct or indirect) and the associated pathways 
underpin the assessment 

Scalable spatial 
presentation 

Yes. The approach is not scale dependent and not reliant on spatial data.  However, where we have spatial data the approach is scaled 
according to the limitations in the data. 

Pressure-effect response 
Yes. In line with MSFD requirements we consider pressures and their effects / impacts on GES (Quality Status) and impacts on Ecosystem 
Services 

Aggregations and 
constellation analyses 

Yes. Risk assessment principles are applied alongside the indicator assessments to aggregate related parameters (and exclude unrelated) 
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Tool Heading Response 
Uses for ecosystem based 
management (EBM) 

Yes. The approach for the QSR2010 was based on EBM, this was further developed in the EU ODEMM project (see also Knights et al in 
the meeting docs) this has further evolved into the approach we are now using in the QSR 2023 

Climate change Yes. Each thematic assessment will include an assessment of climate change – these will inform how/where it is incorporated in the CEA 

Forecasting/projections 
Yes. The QSR includes an assessment of trends in human (past and future), achieving or maintenance of GES requires management – 
consideration of projects allows for future-proofing of these 

SY
M

PH
O

N
Y 

Introduction 

- Developed for Marine Spatial Planning 2015 
•Where are the marine activities? 
•Where are the nature values? 
•What is the environmental impact? 
•Data &amp; method development 
- Pilot SeaSketch 2017 
- Interim solution Medins 2018-2019 
- In house development 2019-2020 

Uses 

- MSP 
Evaluation planning alternatives 
Communication 
SEA document 
 
- SwAM Ocean 
Nairobi convention - WIOSym 
 
- Bilateral cooperation 
South Africa 
 
- UN Ocean conference 2021 

Spatial scope - Swedish seas 
- Can be any geographic scope 

Input data - Raster files - GeoTIFF are used as input data- To handle input data of varying quality and resolution the tool: Downsampled to Symphony 
grid (250 x 250m)Data is normalised before input (only national datasets used)Will develop this more through WIOSym 

Resolution - Symphony grid (250 x 250m) 
- Continuous communication that underlying datasets are most likely low resolution 

Confidence/uncertainty - Confidence is assessed and presented through data availability maps 
- Uncertainties are handled through uncertainty maps 

Calculation principle - Halpern, simple addition (1+1+1+1…) 
 - The approach can be adjusted 

Platform - SwAM developed webtool (Java) 
- Can be packed and adjusted for offline use (South Africa, Moçambique) 

Ownership - SwAM owned (some form of CCBY-need to share modifications) 
- It is open source 
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Tool Heading Response 

Strenghts 
- Simple to use 
- No need to be a programmer or GIS expert 
- Published (https://www.sciencedirect.com/science/article/pii/S0048969720325419) 

Weaknesses 

- Needs more development 
- Lack of updated data 
- Not easy to add new pressures/nature values 
- Method does not address foodweb interactions (ongoing research project to develop this) 
- Not currently open to public 

Proportional values 
•The tool already accounts for presenting proportional values of impact for different pressures. It does, graph or numbers. Based on 
sensitivity matrix question on environmental effect, not on pressure intensity. 
• The tool already links proportional impact back to the source activity. It does, graph or numbers. Pressures are grouped into activities. 

Indirect and direct pressures 
• The tool does not differentiate between direct and indirect pressures. Only direct effects included at the moment. 
•Indirect pressures are even harder to validate. 
•Can this information be spatially presented? Not applicable 

Scalable spatial 
presentation 

•All pressures are present regardless of resolution. 
•But you can choose to exclude whichever pressure you want in any calculation. 

Pressure-effect response •With work, the tool could accommodate /incorporate non-linear pressure-effect responses 
•However, the calculations would become much more complex and next to impossible to verify. 

Aggregations and 
constellation analyses 

•The tool can already support a dynamic assessment approach.  

Uses for ecosystem based 
management (EBM) 

•Scenario building, testing the impact of various management options to find the most cost-effective measure. 

Climate change 

•Climate change is incorporated as pressure layers. 
2 at the moment (for 2050) 
Ocean acidification 
 
•Temperature 
5 more layers ready (RCP 4.5 and 8.5 for 2085) 
Surface &amp; bottom temperature 
Surface &amp; bottom salinity 
Ice cover  
Baltic wide, and will be shared with you as soon as we get metadata and distribution paperwork ready 

Forecasting/projections 
•The tool already incorporates forecasting. You can manually change the intensity of any pressure or ecosystem component +/- 100%, or 
add a fixed value. 
•Results will be mathematically strange if this takes the intensity above the maximum value in the area. 

Pl
an

W
is

e4
Bl

ue
 

Introduction 
- a web-based application developed during the compilation of the Estonian National Maritime Spatial Plan for improved decision-making.  
- combines models of marine economy and cumulative impact assessment. Such a combined model allows one to assess the economic 
benefits of various management scenarios along with their environmental impact across Estonian sea space 

Uses 
- The aim of the cumulative impact model is to identify various human pressures and account for their cumulative effects on the natural 
environment, while considering regional differences of nature.    
- This tool has been developed to assist with maritime spatial planning but is also applicable in other fields.  
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Tool Heading Response 

Spatial scope - Currently only accounts for Estonian sea space and does not consider cross-border effects. 
- Can be easily extended to cover the entire Baltic Sea in case map layers of all-important nature assets become available. 

Input data 

- uses 3 types of input data: map layers of human uses (scenario), map layers of nature assets (current environmental conditions), 
sensitivity scores of different nature assets to different pressures (to calculate potential impacts). 
- Map layers of nature assets are modelled at 1 km2 spatial resolution and all layers include uncertainty assessment (each grid cells have 
mean value ± SE). 
- Uncertainties of sensitivity scores are taken into account to predict cumulative impacts of human pressures on nature values (each grid 
cells have mean effect ± SE).  

Resolution - The spatial resolution of the model is 1 km2, and the temporal timescale is 1 year. 

Confidence/uncertainty 

-  is fully data driven (opposing to approaches that mostly use expert judgement). Here, statistical procedures are used to quantify 
uncertainties.- Each modelled map layer of nature assets has mean value and its standard error estimate.- Similarly, sensitivity scores of 
any combination of human pressures on any nature asset have mean effect and standard error estimate.- Predicted cumulative impacts of 
human pressures on nature values have mean effect and standard error estimate.- Currently, the visual presentation of uncertainties is on a 
developmental phase (the estimated due date is December 2020)  

Calculation principle 

- procedure involves  
1) meta-analysis of published or raw data that indicated separate and/or synergistic impacts (either from experimental manipulations or 
ecosystem changes observed before and after impact) and  
2) linking the impact data (effect-size estimates) and existing spatial prediction of different nature assets into a cumulative impact 
assessment framework.  
- Accurate CEA assessments require solid ecological understanding of cause-effect relationships between pressures and biota and sound 
estimates of associated uncertainties. Because the total effect is not the sum of separate effects, but interactions overwhelmingly prevail in 
nature, it is very important that the synergistic effects of different pressures on nature assets are also quantified and integrated into the 
assessment.  
-The established methodological framework for CEA is dynamically updated by involving both the map layers of nature assets as well as the 
matrix of the separate and interactive effects of human use on nature assets.  

Platform 

- an open source webtool i.e. users only need internet.  
- behind the scenes, however, the tool uses the ASP.NET MVC with PostgreSQL database engine, JavaScript, ESRI ArcGIS API for 
JavaScript, ESRI ArcGIS Server and ArcInfo, HTML5, CSS technology enabling its use on any device (phone, tablet, and computer) with 
Windows, iOS or Android operating systems.  
- In near future many functionalities of ArcGis software will be replaced by R/python. 

Ownership - Ownership: University of Tartu and Ministry of Finance of the Republic of Estonia.  
- The tool has been developed as a public web-based tool. 

Strengths 

- The tool can be used to predict individual and synergistic effects — both current and future — of a wide range of human activities.  
- The tool was tested in the Baltic Sea region in coordination with the process of the Estonian Maritime Spatial Planning.  
•Users with or without science training can make use of the tool.  
- Impact estimates are based on the best available knowledge from manipulative and correlative experiments and thus form a solid link 
between science and management.  
- When the tool is used in real planning situations the results can be used to minimize adverse environmental effects, to advise effective 
mitigation strategy and ultimately to attain sustainable planning solutions. 
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Tool Heading Response 

Weaknesses 

- The tool needs further testing. 
- Some combinations of pressures still require more data in order to decrease uncertainty in model output. 
- The 1 km2 spatial resolution may be too large for some aspects of coastal management. 
- The model is limited to Estonian sea space and may suffer edge effects from neighbouring countries.  
- The model does not account for food web interactions e.g. cascading effects among different nature assets.  

Proportional values 
•PlanWise4Blue tool currently (potentially) enables to calculate the relative contribution of different pressures to different nature values. This 
information is currently “hidden” in the output tables and not yet graphically shown in webtool.    
•The same output table enables linking proportional impact back to the source activity. 

Indirect and direct pressures •Distinction of direct and indirect effects is most likely possible, but we first need to define direct and indirect pressures.•This information can 
be spatially presented. 

Scalable spatial 
presentation 

•The tool can work with layers with different resolution but in such case fine scale map layers are either aggregated (resolution is reduced) 
or coarse-resolution data is transformed to fine scale data (artificially adding within a big pixel smaller pixels with constant values).   

Pressure-effect response •Currently, the tool works with any types of responses and this is possible as we examine effects on a relative basis. 
Aggregations and 
constellation analyses 

•The tool can in its current format support a dynamic assessment approach e.g. assessment can be done for varying subsets of 
activity/pressure/component combinations. 

Uses for ecosystem based 
management (EBM) 

  

Climate change •PlanWise4Blue does not yet recognize the climate change effects but in the coming 1 year we will have a new climate change module for 
the Gulf of Finland area. 

Forecasting/projections •PlanWise4Blue does not make any forecast analyses yet. This is mostly because of the lack of solid scientific understanding to perform 
any robust predictions.  

BS
PI

/B
SI

I 

Introduction - Baltic Sea Impact Index (BSII) tool, is an ArcGIS based tool developed at HELCOM for HOLAS II.  
- With the tool it is possible to calculate the Baltic Sea Pressure Index (BSPI) and BSII. 

Uses 

- BSII was originally developed to carry out the Baltic wide cumulative impact assessment in HOLAS II and has since been used by DK, FI, 
DE, LT and SE for various national purposes. 
- The same principle was already used for HOLAS I, but HELCOM used EcoImpactMapper to carry out the calculation. 
- After HOLAS II, the tool has been also used and further developed in  Pan Baltic Scope project focused on MSP. 
  

Spatial scope - The spatial scope of BSII in HOLAS II was the entire Baltic Sea (HELCOM Marine area). 
- The spatial scope is based on the scope of the input data, and input data from any area can be used 

Input data 

- The tool uses pressure and ecosystem GIS raster layers and a csv sensitivity scores as input data 
- All data layers are normalized to be between 0 and 1 
- All input data need to have the same resolution, if layers have different resolution, they need to be converted to matching (finest) 
resolution 

Resolution - Results are provided at the resolution of 1 x 1 km grid, covering the whole HELCOM Marine area 

Confidence/uncertainty 
- The tool itself doesn’t have any inbuild functionality to assess the confidence of the assessment. 
- For HOLAS II the confidence was considered separately as a completeness of underlying input data. 
- The quality of individual input datasets is mentioned in the metadata, as far as it was possible to assess. 

Calculation principle 
- BSII uses the principles outlined by Halpern et al.  
- It is possible to select in the tool whether it calculates pressure index, impact index sum, impact index mean etc. 
- The formulas are part of the open source script and can be edited if needed 
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Platform 
- BSII is originally built as a toolbox to be used in ArcGIS products- There is also a web version of the BSII tool, that can be used on any 
device via the browser for recalculating the index- User can select all or any combination of pressure and ecosystem layers and also edit 
the sensitivity scores-&gt; enables testing of different sensitivity score and pressure composition. 

Ownership 

- The BSII tool is an open source tool and the source code is also published at GitHub for anybody to download and develop 
-https://github.com/helcomsecretariat/Cumulative-impact-Assessment-Toolbox 
- Software/script is free software: can be redistributed and/or modified under the terms of the GNU General Public License 
- Online tool is free to be used by everyone 
- Desktop version (ArcGIS Toolbox) is also free but requires ArcMap software  

Strengths  

- Open source tool, that can be edited to fit future needs 
- Flexible, fast and easy to use 
- Result statistics: Generates a pressure – ecosystem impact contribution matrix as one output 
- Input data can be of any spatial scope and resolution – as long as they are all the same 

Weaknesses 
- Confidence aspects would need to be developed further 
- Results of the tool are heavily dependent on the predefined assumptions when preparing input data (e.g. how different input rasters are 
normalized) 

Proportional values 

•As one output the tool provides tabular information of the proportions (contribution) of different pressures (and ecosystem components) of 
the calculated total impact 
•For some HELCOM work strands the contributions of different human activities behind the pressures have been calculated after HOLAS II, 
but for time being this is not integrated into the tool, as it is also not possible to create pressure layers from human activities inside the tool 
•With further development this is possible to be integrated into the tool, but requires work 

Indirect and direct pressures 

•The tool in its current implementation doesn’t automatically differentiate between direct and indirect pressures, but their proportions can be 
calculated from the end results 
•The tool can be run with any kind of pressure – ecosystem combination, so it is possible to run the tool separately for direct and indirect 
pressures and present them also spatially. This functionality is also possible to be integrated into the tool.  

Scalable spatial 
presentation 

•The spatial end result of the tool is a raster map that can be zoomed and explored 
• It is possible to include e.g. some ecosystem components on a finer scale, but then all other layers need to be scaled (artificially) to the 
finest resolution 

Pressure-effect response 
•The tool in its current form is designed to accommodate the rather simple mathematical formulas of the Halpern method, and doesn’t 
support non-linear responses 
•The script can be edited to also incorporate more complicated formulas 

Aggregations and 
constellation analyses 

•It is possible to run the tool with any kind of pressure – ecosystem layer combinations 
•Sensitivity scores can also be edited in the on the fly (web tool)  

Uses for ecosystem based 
management (EBM) 

  

Climate change •In HOLAS II climate change was not incorporated in the tool•Climate change could be included as a separate pressure layer, or included 
as “coefficient layer” to be used to change certain layers in a desired direction. 

Forecasting/projections 
•In the PanBalticScope project the tool was used to compare different offshore wind energy production development scenarios in the Baltic 
Sea 
•Any other change in input layers (e.g. human activities/pressures, ecosystem components) can be projected and outputs analysed 
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Introduction 

- As part of the INTERREG project NorthSEE, we needed a tool for cumulative impact assessment and considered the existing tools 
Symphony and EcoImpactMapper – though, they did not meet our requirements regarding licensing and functionality 
- Due to our long experience in developing modelling and simulation tools we decided to develop our own tool (MYTILUS) – providing 
maximum flexibility for further development 
- This development continued under the BONUS BASMATI project adding more statistics and conflict/synergy analysis between maritime 
activities 

Uses 

- was originally developed as a research tool within the INTERREG project NorthSEE and the BONUS BASMATI project  
- is currently part of the toolbox for planners in the Capacity4MSP project 
- The software has been used in PhD courses 
- currents efforts are directed towards a broader application of MYTILUS as a decision support tool in real world MSP processes 

Spatial scope 
- MYTILUS is a general-purpose tool for cumulative impact assessment and the spatial scope spans from local sea areas over regional 
seas like the Baltic Sea to global level 
- It is independent of the coordinate systems chosen 

Input data 

- All geographical data like pressure layers and ecosystem layers used in MYTILUS are in the open ESRI ASCII grid format facilitating easy 
exchange between MYTILUS and GIS software 
- All pressure values normalised to (0-100) 
- MYTILUS supports multi-resolution through a project organised architecture 
- All layers are associated with metadata, which can be displayed within MYTILUS in order to keep track of the quality 

Resolution 
- All map results are in principle in the same spatial resolution as the provided input data – showing results in a higher spatial resolution will 
not be correct from a quality assessment point of view 
- All results can be aggregated into larger spatial units like Baltic Sea sub-basins, MPAs, Natura2000 areas or other planning units  

Confidence/uncertainty 

- The Halpern et al. formula for Cumulative Impact Assessment generates two types of uncertainty – the data quality of the pressure and 
ecosystems layers and the values in the sensitivity matrix 
- The HELCOM pressure layers are of very different origins and the quality/uncertainty is difficult to assess and handle in the software 
- Uncertainty estimates regarding the values in the sensitivity matrix are handled by Monte Carlo simulation – running the CIA 100 times by 
adding/subtracting a random number to the weights in the sensitivity matrix thus facilitating mean and variance calculations 

Calculation principle 
-The CIA is estimated using the formula by Halpern et al. but extended with mean impact index, eco-diversity index, weighted and 
unweighted pressure index, and maximum pressure index   
- Due to the calculation principles in MYTILUS new indices can easily be added  

Platform - MYTILUS is an independent desktop application running under Windows 10 – and requires no additional licenses 
- Installation is very simple 

Ownership - The MYTILUS software is fully free and open source - It is developed fully at Aalborg University, Institute of Planning by the research team 
on Ocean &amp; Coastal Management- This ensures a continuous development of MYTILUS 

Strengths 

- MYTILUS is free and open source 
- Easy extensible to cope with new ideas and requirements 
- Scenario-based approach for comparing different future developments 
- Project-based approach to support multi-resolution in one case area or to handle different case areas 
- Extremely fast – can calculate the CIA for the whole Baltic Sea using HELCOM data in less that 10 seconds 

Weaknesses - MYTILUS has not yet been used in a real world Maritime Spatial Planning context 
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Proportional values 

- The data structure behind MYTILUS is based on data cubes storing all information about  each pressure’s impact on the ecosystems for 
each cell or aggregated into other spatial units 
- Therefore MYTILUS is already now able to present proportional values of impact for different pressures? 
- This can also be presented in maps 
- The current version of MYTILUS cannot link proportional impact back to the source activity but through further development (in less than 
one year) this may be possible although. But the challenge is that there is no always a 1-to-1 relationship between activities and pressures  

Indirect and direct pressures 
- The current version of MYTILUS does not differentiate between direct and indirect pressures  
- … but this is realistic to implement within less than 1 year 
- You can easily represent the results of direct and indirect on two different maps – but in one map – I don’t think so 

Scalable spatial 
presentation 

- MYTILUS can now scale up to whatever resolution based on resolution of the input data. This just require a raster layer with the new 
resolution. 
- Scaling down is not possible because such a process will provide a fake view of the inherent data quality / resolution  
- MYTILUS can handle higher resolution for some pressures but now a mixture of pressures. 
- However you can have two different projects applying different resolutions and compare the result  

Pressure-effect response 

•YES – MYTILUS is open and flexible and can incorporate non-linear pressure-effect responses – if needed and agreed upon 
•We believe that the main challenge will be to agree upon which pressure-effect responses should be handled in a non-linear fashion and 
how.  
•Linear responses are straightforward – but non-linearity can be defined in many different ways 

Aggregations and 
constellation analyses 

- The current version of MYTILUS can calculate impact 
- From a specific pressure or group of pressures 
- On specific ecosystems or group of ecosystems 

Uses for ecosystem based 
management (EBM) 

•CIA can be used as a basis/tool for implementing holistic management (Ecosystem Based Management (EBM)).  
•- CIA can be used for environmental management (e.g. for conservation purposes). 
•- CIA can be used to inform the planning and implementation of measures  
-CIA can be used for prioritising management activities 
-CIA can be used to support Maritime Spatial Planning 

Climate change 
- This depends what you mean with climate change.- MYTILUS can handle climate change as a pressure affection the ecosystems. This 
just requires that the sensitivity matrix contain the values describing the effect on the ecosystems of climate change- … and we believe that 
current effects of climate change should be part of HOLAS III 

Forecasting/projections 

- MYTILUS is already prepared for handling projections – the main challenge is to get the needed changes in pressures over time  
- Projections in the MYTILUS tool will be handled by reading pressures and calculate CIA for future years within a loop 
- This is straight forward and does not require much further development to implement 
- The challenge is to  
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