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Symphony is a tool to quantitively assess environmental impacts of different human activities
on marine  ecosystem components.  It  has  been used  successfully  in  the  Swedish  national
Marine Spatial  Planning (MSP) to evaluate  the planning scenarios.  Many countries  in the
Indian Ocean are interested in developing marine spatial plans due to competition for marine
space.  MSP  countries  will  likely  share  the  same  need  for  decision  support  tools  for
management  and planning options.  As part  of the Government  of Sweden’s outreach and
commitment  to  build  mutual  knowledge  under  the  Sustainable  Development  Goals,  the
Swedish Agency for Marine and Water Management (SwAM) is looking for collaboration
with the MSP processes in interested Indian Ocean countries. This will be done by applying
Symphony to help partner countries calculate threats and highlighting data gaps. As a first
step, SwAM plans to trial Symphony in Réunion. By learning how robust Symphony is in
foreign contexts, SwAM wants to foster collaborations in the Indian Ocean and refine the
model.

MSP is sweeping the global ocean community, as more and more countries are preparing their
own national  plans.  In  Europe,  this  is  much  driven  by  the  EU MSP Directive,  obliging
Member States to have an MSP in place by 2021. The same Directive also obligates these
marine spatial plans to be drafted using an ecosystem approach. But tools and approaches to
do this are few. SwAM is responsible to draft the Swedish Marine Spatial Plan and is greatly
assisted by the Geological Survey of Sweden as data provider and manager.

In order to better assess the cumulative environmental impact of the various human pressures,
Symphony was developed by SwAM in 2017. The tool is based on analytical  method by
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Halpern  in  2008 and subsequent  works.  By  calculating  the  cumulative  impact  of  human
activities on the marine environment,  planners are informed of the baseline environmental
conditions. The effect of various planning options on the cumulative impact in different areas
is subsequently assessed, thus facilitating sustainable development in the MSP process. The
Swedish Symphony consists of maps of 32 ecosystem components and 41 pressures from
human activities,  but  will  be  adapted  to  suit  local  conditions.  These  are  connected  by  a
sensitivity matrix that describes how each ecosystem component is impacted by the pressures.
Unlike  other  known  cumulative  impact  applications,  Symphony  enables  scenario-based
evaluations of the various spatial planning options.

Although Symphony has been used in the Swedish MSP process since 2017, the tool and data
are  continuously  refined.  Given the  large  scope and the  limited  knowledge  about  marine
habitat distributions, the accumulated uncertainties are important to be aware of. The outcome
includes  maps  illustrating  the  cumulative  impact  and  complementary  data,  such  as
specification of the impact from each pressure in any given area. Baseline results indicate that
coastal  areas  and  some  specific  offshore  locations  are  subject  to  particularly  high
environmental impact, most other areas are much less affected. Maps covering marine green
infrastructure have been developed based on the Symphony datasets. Scenario-based analyses
of MSP drafts will indicate areas where cumulative impacts are increased as well as reduced.
The  results  are  compared  to  the  guiding  management  targets  during  the  Strategic
Environmental Assessment (SEA) carried out on the marine spatial plan. The results are fed
back to the planning process, thus informing stakeholders as well as decisionmakers of the
environmental pros and cons of the different planning alternatives. In this way and if given
robust data and assumptions, Symphony can provide valuable analyses for management and
MSP decisions. This process will be trialled on available data for Réunion during spring 2019
through the Ocean Metiss project.
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