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1. Gained scientific results

WP 1: Data coordination, sampling and requirements

The aim of this WP is to coordinate and deliver internal and external guidelines for how
to optimise ctlection and compilation of data based on scientific and managerial
criteria. This process involves identifying and reducing gapsiowledge by collecting
additional data in the field and from other sources.

Task 1.1
Review, compilation and gagnalysisof existing biological and environmental data

The existing and available biological and environmental data from all threestabe

regions have been reviewed and summarised into adataable. The table includes a

total of 54 individual data set$ spatially explicit biological and environmental

variables, which are presented with descriptive attributes such as methods used, temporal
and spatial coverage, data owner, and availability. The table is to be used as background
when deciding on which datsets (predictor and response variables) may or may not be
used in the predictive modelling efforts and in the comparisons among thetwdge

regions (WP 2). Further, the additional field campaigns (task 1.3) are based on the gap
analysis that is derikfrom the table during early 2010.

Task 1.2
Identify and evaluate criteria for selection of predictor and response variables in
empirical modelling of Baltic benthic habitats

In this task, explanatory variables and the predictability of benthicataipécies are
reviewed. The aim is to compile existing published evidence on empirical relationships
between explanatory and response variables in benthic habitats of the Baltic Sea. We
have reviewed a total of 141 paeviewed empirical field studies wering three decades
and six sukregions from the Gulf of Bothnia in the north to the Kattegat in the
southwest, and evaluated three response groups, fish, macroinvertebrates and
macrophytes on 17 explanatory variables identified in the studies. Theuotbér of
predictors and the frequency and type of interrelationship (joint or correlation effect)
among the predictors are assessed.

The general Oknowledge baseO differs among Baltic regions and the studies are
numerically biased, largely reflecting |diwam of research centres, whereas studies on the
three response groups vary less in number. Exposure and depth are the most frequent
explanatory variables, but the relative importance of the 17 variables differs among
regions and groups, reflecting the cweristics of each region and group. The variables
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separate based on their average (high/low) frequency of interrelationship and type of

effect (joint/correlation). For example, studies involving OsiteO and OexposureO often show
joint effect to other vaables, whereas salinity and temperature more seldom are

correlated to other variables. Also, frequency and type of interrelationship differ among

the response groups. Fistudies include less often an interrelation term than do the two

other groups. Macrinvertebratestudies are unlike the other ones generally regulated by

a correlation effect, although studies on epifauna are dominated by joint effects. The

results of this task were presented as an oral presentation during the BONUS Annual
Conference hHd 19-21.1.2010 in Vilnius, Lithuania.

Task 1.3
Complementary sampling of biological and environmental data for modelling for
development and validation of the models

The additional sampling efforts will be conducted during summer 2010. The exact plan
for executing this task is developed during early 2010. The aim of the task is to conduct
small but weltargeted andcoordinated field campaigns in all regions that serve to
collect biological and environmental data for complementing and validating the
predictive modelling efforts done in WP 2.

WP 2: Developing methods for spatial prediction

The aim of this WP is to develop and deliver (a) recommendations for spatial prediction,
(b) assessments of how human pressures can be used as quantitateidativgu
predictors and (c) maps of relevant biological properties. The guidelines will be based on
criteria such as explanatory power, costs and predictive performance. Maps and
knowledge about effects of human pressures will be used to define cuotegicad
settings and scenarios to be used in subsequent WPOs.

Task 2.1
Theoretical and empirical analyses of scdkpendent performance of predictive habitat
models using success criteria, such as explanatory power, costs and precision

Sets of data osmuitable for modelling scaldependence in predictive power established

by GU. Development of modelling approach is ongoing. This work involves development
of MATLAB -scripts for Monte Carlo simulations of precision and empirical limits of
regression modsl(minimum levels of root mean square error based on uncertainty in
estimation) at different spatial scales and effects of variable grid size in predictive
models.
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Tasks 2.2, 2.3 and 2.4 are solved in an integrated way. As will be described below, all of
these tasks are based on the same modelling runs and data from-stildgsereas.

However, the different tasks focus on different aspects of modelling (performance of
different techniques, efficiency of predictors and predictability of types of bazbgi
response variables). In order to make these analyses in a structured way, a specific
framework has been developed.

Task 2.2
Comparison and Baltigvide synthesis of the performance of different techniques for
modelling of benthic habitats

Overview d methodologies (> 40) of different statistical techniques for spatial prediction
was performed by KU. A workshop was organized in Klaipede2@October 2009) in
order to select the most appropriate stdtéhe-art species habitat modelling methods
amory the project partners. It was agreed that species habitat modelling should be
performed within the R environment, since it is the most comprehensive (and growing)
resource of routines for statistical analyses, freely available to all users and independent
of operating system. One exception though was the software Maxent, which is freely
available and used for the purpose of one particular method. BecagsptR are easily
communicated and modified according to the specific conditions in different alleas,
modelling can be done with minimum OtransportationO of extensiveetm{ahich may

not be freely distributed due to national legislation).

Modelling techniques involve a range of approaches, which are used regularly in
mapping studies in the marias well as terrestrial environments. Five habitat modelling
methods were selected according to different approaches of calculation and type of
response variables, as well as R packages and responsible partners for the scripts of
models were indicated:

Table 1. List of modelling techniques to be used in WP2.

Habitat modelling Responsible partner for
method Type of data R packages the scripts of model
GAM/GLM Quantitative and Mgcv SBF
categorical
CART/boosted Quantitative and tree, mvpart/boost, GU
regression trees categorical gamboost
MARS Quantitative and mars, mda SYKE
categorical
Kriging Quantitative and geoR KU
categorical
Maxent presents only free A
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Decisions about common routines for quality control of data and validation of models
were nade. Collinearity of predictors will be removed at levels of r>0.7 and all modelling
will involve external validation by splitting of the data into test and training sets (with
splitting ratio depending on data: 70:30, 75:25, 80:20) for the externalti@ida

Receiver operating curves (ROC) will be used for quantifying the success of categorical
models (measured as AUC) and root mean square error (RMSE) will be used for
guantitative response data.

Task 2.3
Comparison and Baltigvide synthesis of the germance of different kinds of
environmental predictors for modelling of benthic habitats.

Sevenbroad groups of predictors were defined and recommended for use within all case
study areas. These groups were defined as variables to do with location,gbgogra
substrate, exposurkydrographybiological interactions and human pressures. The
predictors inside these groups varied according to the methods they are going to be
calculated and/or derived due to specific candg of the study areas (Tablg 2

Table 2. List of categories and examples of predictors to be used in WP2.

Group Predictor
Location Latitude/longitude
Area category
Topography Depth (field and depth model, resolution)
Slope
Aspect
Rugosity
BPI (benthic position index)
Substrate Field data/interpolation
Geological maps (resolution)
Exposure Surface WI

Depth attenuated WI
Orbital wave velocity

Hydrography Salinity
Secchi depth
Temperature
Nutrients
Oxygen

Biological interactions Vegetation

Human pressures Constructions index
Secchi depth
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Task 2.4
Comparison and Baltievide synthesis of predictability of different types of response
variables.

Similar changes were made as in the task 2.3, therefore the lists of response variables for
habitat modeling were compiledlhree main groups of responses were identifigtiwi

al the case study areasidividual species, functions of biotopes and benthic
communities/biotopeglable 3. When possible, individual species will be modelled both

as quantitative variables (e.g. %cover anrakbance) and as presence/absenie.

preliminary composition of individual species differ between case study areas due to
specific environmental conditions. However, few common species or higher taxonomical
entities are going to be found and used forctaparison of species habitat models.

Table 3. List of categories and examples of biological variables to be predicted in WP2.

Group Response variables
Individual species Zostera, Fucus, Macoma, Furcellaria, mussel beds, fishes
Functions of biotopes Biomass/cover of macrophytes as primary producers

(ecosystem services)

Biomass/cover of filamentous seasonal macrophytes as
nuisance producers

Percentage cover of obligatory suspension feeders as biofilter
Occurrence of fish egg as spawning grounds

Biomass of potential fish food organisms as feeding grounds
Occurrence and abundance of juvenile fish as nursery grounds
Sufficient biomass/cover of dominant species to provide habitat
engineering function

Biotopes/communities Classes of assemblages defined by the Simprof routine.

Task 2.5
Quantitative assessment of selddeiman pressures and their capacity as predictors of
benthic haltats.

Two main types of human pressures were indentified by SBF: eutrophication and
constructions. Since the Secchi depth is a relevant proxy of eutrophication it is going to
be included apredictor in the habitat models. Buffers of constructions (piers and jetties)
in the area of Sweden and Finland are proxies of constructions. They are going to be
included in the habitat modeling after some intercalibration between the two study areas.

Summarizing the WP2 some changes were made in organizing the work among the
project partners; the data, variables (responses and predictors), methods and modeling
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strategy were identified and selected; the scripts of habitat modeling are being produced
by eah project partners recently.

WP 3: Developing tools for evaluation of goods & services

The aim of this WP is to develop, test and apply practical and conceptual methods|for
valuation of ecosystem goodssé&rvices in a context of geographic informatsystems
(GIS).

Task 3.1
Review and compilation of existing data on values of benthic habitats and associated
goods & services.

The aims of Task 3.1 are to provide tlagabase of estimated values of ecosystem goods
and services, and the recommendaifor collection of regiorspecific valuation data in
Task 3.3.

Task 3.1 was carried out by reviewing the literature considering the (potential) study
areas of the project (thherchipelago between Finland and Sweden, the coast of Lithuania
and the Swedistvest coast in Kattegaffhe database consists of studies related to
marine ecosystem services and the terrestrial GIS applications to the ecosystem goods
and services.

The literature contains mainly local studies around the Baltic Sea. No primaayiealu
studies were found regarding to the Lithuanian marine goods and services. The studies
have valued very different marine environmental changes. Regarding the coverage of
current literature on marine ecosystem services, the greatest coverage igabnetiog

the habitat service and the provision of food, recreation and aesthetic benefits. Some
studies exist about the diversity ecosystem service, cultural heritage and the legacy of
nature.

Regarding the recommendation for the collection of valuatidrask 3.3, our

preliminary conclusions are close to the ones reported in SSderqgvist & HasselstrSm
(2008). The valuation in Task 3.3 must be done for the scenario that is linked to possible
actions in the Baltic Sea. In order to be able to use the vauasults flexibly for many
possible changes, the valuation methods that reveal the marginal benefits of water quality
changes must be used. Due to the fact that the monetary estimates are scarce regarding
many services provided by the habitats in thdystreas, the methods that are able to

value many services at the same time perform best.
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WP 4: Demonstrating methodologies for integrated assessment of regional
scenarios

The aim of this WP is to deliver routines for integrated assessment of placeimnayios.

These will be based on methedsl data developed in WPOs 1, 2 and 3 and delivered as

userfriendly tools accessible on the internet.

This WP started 20101-01. No results are therefore available for the Annual report.

WP 5: Management and communication

The aim of this WP is to coordinate and communicate internal work within the program,

but also deliver solutions famommunicating user input to and scientific output from
PREHAB. The main tools for this will be meetings withdefined usegroup and the
interactive wekpage.

The main outcomes of this WP during 2009 has been:

¥

Organise and document one kioK meeting (Helsinki, 1213 january). This
meeting involved initial presentations of research teams, definition of central
concepts ad terms, summaries and initial plans for research within WPOs.

Organise and document three meetings with the stegrongp: January 12

(physical), April 3 (phone) and September 15 (phone). These meetings have been
focussed on common issues to do withdbeelopment and management of

PREHAB: e.g. discussions on grant and consortium agreements, developing routines
for monitoring the progress of PREHAB tasks, updates on the progress of the tasks,
development of a proposal for a multidisciplinary coursdédédeld in 2011),

outreach activities and information about reporting to BONUS.

Contacts with the externaler group (1 meeting arranged with two of the members
in Copenhagen on the April 23.

Coordination and interaction with stakeholders other thangéeguoup (e.g.
presentation of PREHAB for the ICES Working group on habitat mapping
(WGMHM) in Copenhagen on April 23, HELCOM Habitat May 13 and at a national
conference organised by the Swedish EPA in Stockholm, October 19.

Participation by the coordimatin two joint BONUS meetings in Helsinki on
January 1314 and June 1%6.

Planning and coordination of a successful proposal for a multidisciplinary course on
marine spatial planning funded by BONUS.

Development of a prototype of the PREHAB wgdige. Tdoe published in February
2010.
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¥ The program officer has also supported partners in matters regarding the consortium
agreement, statistical reporting and contributions to the annual report.

2. Comparison with the original research and financial plan

Reseach plan:

¥ Return to original plan to include three case study areas (instead of two as suggested
in the revised plan)

¥ Saara BSck resigned as Pl due to new position, Heikki Pelttonen replaces

¥ Post doc at GU hired 6 months later than originally intendedonsecjuences for our
ability to comply with plan for deliverables.

¥ The consortium has established collaboration with Aquabiota, which is an important
Stockholm based consultancy company involved in several contracts to do with
habitat modelling in the Batti Collaboration involves specific studies in particular
case study areas but it may also allow the inclusion of extra case studies in areas
where Aquabiota have access to extensive data.

¥ Two deliverables reported to the BONUS EPSS according to plan.

Financial plan:
Due to delays in recruitment of pastc at GU, some resources have been transferred to
the coming year. This will not affect completion of expected deliverables.

3. Statement if the research plan and schedule of deliverables

had to be adapte d
No major changes, but some work has been done to specify tasks in more detail. These
plans are documented in written workplans produced for each task.

4. Do results of third parties will have influence on the working

programme?
No.

5. Are there any changes in the future working plan expected?
No.

6. Are there any changes expected for the deliverables?
No.
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