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A catalog of approaches and tools for MSP

Kannen et al., 20161

Related GIS utilities

• Web Map
services (WMS)

• Web Features
service (WFS)

• Web Coverage
services (WCS)



GIS tools for MSP and management

• Biophysical – Species

• Focal species abundance
• Seabird abundance
• Focal species distribution
• Population structure
• Community composition
• Genetic diversity

• Biophysical – habitats

• Fish nursery areas
• Suitable environmental conditions (habitats) for species
• Distribution of three key phytobenthic species
• Coastal lagoons and large shallow inlets & bays (1150 & 1160)
• Habitat heterogeneity indicator

Snickars & Pitkänen, 20072



GIS tools for MSP and management
• Geophysical

• Interpolation of depth and elevation
• Archipelago zonation

• Socio-economical – Pressure
• Shoreline exploitation
• Human influence on coastal lagoons and large shallow inlets and bays
• Communication infrastructure
• Effects of recreational boating and fishing on sensitive habitats
• Marine noise disturbance from vessels
• Potential dredging sites in shallow coastal areas
• Shoreline erosion induced by navigational activities

• Socio-economical – Sate
• Effects of marine management activities on fishing
• Economic value of marine areas – exemplified for recreational activities

• Governance – Stakeholder interaction
• The interaction between authorities and stakeholders
• Compliance with management plans



Focal species abundance

IH-MSP platform3

WMS



Focal species abundance

IH-MSP platform3

WMS



Seabird abundance

Issaris et al., 20124

ESRI ArcGIS 9.3
• Geoprocessing

tools



Focal species distribution

Issaris et al., 20124

ESRI ArcGIS 9.3
• Geoprocessing

tools



Focal species distribution

Issaris et al., 20124

ESRI ArcGIS 9.3
• Geoprocessing

tools (Overlay)



Rediam platform5

Population structure, community composition and genetic diversity

WMS



Fish nursery areas

Petza, D. et al., 20176

ESRI ArcGIS 10.1
• Digitizing
• Geoprocessing

tools



Fish nursery areas

Petza, D. et al., 20176

ESRI ArcGIS 10.1
• Digitizing
• Geoprocessing

tools



Suitable environmental conditions (habitats) for species

Issaris et al., 20124

ESRI ArcGIS 9.3
• Geoprocessing

tools (Overlay)



Distribution of key phytobenthic species

Berov et al. 20187

ESRI ArcGIS 10
Digitizing, 
Spatial Analyst



Coastal lagoons and large shallow inlets & bays

Snickars & Pitkänen, 20072

ArcView 3
• Rasterize
• Vectorize
• Reclassify
• Select (SQL)



Habitat heterogeneity indicator

Snickars & Pitkänen, 20072



Habitat heterogeneity indicator

ArcView 3
• Digitizing
• Field calculator
• Join table
• Geoprocessing
• Rasterize
• Reclassify

Snickars & Pitkänen, 20072



Interpolation of depth and elevation

Furlan et al., 20208

ArcGIS 10
• Geostatistical

analyst



Interpolation of depth and elevation

Issaris et al., 20124

ESRI ArcGIS 9.3
• Geostatistical

analyst
• Geoprocessing

tools (Overlay)



Archipelago zonation

Kench & Mann, 20179

sn
• Digitizing
• Labeling
• Geostatistical

interpolation



Shoreline exploitation

Issaris et al., 20124

ESRI ArcGIS 9.3
Geoprocessing
tolos (Overlay)



Shoreline exploitation

Abou Karaki et al., 201910

ArcGIS 10
• Remote sensing
• Hidrological tools
• Digitizing
• WMS



Human influence on coastal lagoons and large shallow inlets and bays

Snickars & Pitkänen, 20072



Human influence on coastal lagoons and large shallow inlets and bays

Snickars & Pitkänen, 20072

ArcView 3
• Field calculator
• Feature to 

point
• Join table
• Geoprocessing

(buffer, clip)
• Spatial join
• Reclassify



Communication infrastructure

Snickars & Pitkänen, 20072



Communication infrastructure

Snickars & Pitkänen, 20072

ArcView 3
• Join table
• Feature to 

point
• Spatial join
• Distance raster
• Reclassify
• Geoprocessing

(buffer, clip)
• Field calculator



Effects of recreational boating and fishing on sensitive habitats

Issaris et al., 20124

ESRI ArcGIS 9.3
Geoprocessing
tools (Overlay)



Effects of recreational boating and fishing on sensitive habitats

Snickars & Pitkänen, 20072



Effects of recreational boating and fishing on sensitive habitats

Snickars & Pitkänen, 20072

ArcView 3
• Join table
• Distance raster
• Weighted sum
• Reclassify
• Geoprocessing

(overlay)



Marine noise disturbance from vessels

Snickars & Pitkänen, 20072



Marine noise disturbance from vessels

Snickars & Pitkänen, 20072

ArcView 3
• Field calculator
• Reclassify
• Distance raster
• Map algebra



Potential dredging sites in shallow coastal areas

Snickars & Pitkänen, 20072



Potential dredging sites in shallow coastal areas

Snickars & Pitkänen, 20072

ArcView 3-ArcGIS 9
• Reclassify
• Geoprocessing

(buffer)
• Rasterize
• Map algebra
• Feature to 

point
• Field calculator



Shoreline erosion induced by navigational activities

Snickars & Pitkänen, 20072



Shoreline erosion induced by navigational activities

Snickars & Pitkänen, 20072

ArcView 3-ArcGIS 9
• Feature to 

point
• Create lines
• Geoprocessing

(intersect, clip, 
split, union)

• Field calculator



Effects of marine management activities on fishing

Snickars & Pitkänen, 20072

ArcView 3
• Join table
• Distance raster
• Weighted sum
• Reclassify
• Geoprocessing

(overlay)



Effects of marine management activities on fishing

Issaris et al., 20124

ESRI ArcGIS 9.3
Geostatistic
tools



Issaris et al., 20124

ESRI ArcGIS 9.3
Geostatistic
tools

Effects of marine management activities on fishing



Issaris et al., 20124

ESRI ArcGIS 9.3
Geostatistic
tools

Effects of marine management activities on fishing



Economic value of marine areas – exemplified for recreational activities

Snickars & Pitkänen, 20072

ArcView 3-ArcGIS 9
Weighted overlay



The interaction between authorities and stakeholders

GEF platform11

WMS



Compliance with management plans

GéoBretagne platform12

WMS



Compliance with management plans

GéoBretagne platform12

WMS



An integrated GIS approach for site selection of floating offshore wind 
farms in the Atlantic continental European coastline 

Díaz & Guedes, 202013

ArcGIS 10
Geoprocessing
(buffer)



An integrated GIS approach for site selection of floating offshore wind 
farms in the Atlantic continental European coastline 

Díaz & Guedes, 202013

Spatial
Decision
Support
System
(SDSS)
workflow



An integrated GIS approach for site selection of floating offshore wind 
farms in the Atlantic continental European coastline 

Díaz & Guedes, 202013

ArcGIS 10
• Geostatistical

analyst
• ArcPy
• Geoprocessing

tolos (buffer, 
overlay)

• Euclidean
distance

• Weighted
overlay



An integrated GIS approach for site selection of floating offshore wind 
farms in the Atlantic continental European coastline 

Díaz & Guedes, 202013

ArcGIS 10
• Digitizing
• Overlay



An integrated GIS approach for site selection of floating offshore wind 
farms in the Atlantic continental European coastline 

Díaz & Guedes, 202013

ArcGIS 10
SDSS layout



Tools4MSP Geoplatform

WMS

Menegon et al., 2016-1814



Tools4MSP Geoplatform

Tools4MSP platform14

Scripts



Tools4MSP Geoplatform

Workflow

Tools4MSP platform14



Tools4MSP Geoplatform

Cumulative
Effects
AssesmentTools4MSP platform14



Tools4MSP Geoplatform

Cumulative
Effects
AssesmentTools4MSP platform14



Tools4MSP Geoplatform

Cumulative
Effects
AssesmentTools4MSP platform14



Tools4MSP Geoplatform

Cumulative
Effects
AssesmentTools4MSP platform14



Tools4MSP Geoplatform

Maritime Use 
Conflicts (MUC) 
Analysis

Tools4MSP platform14



DST-MPA platform

DST-MPA platform15

SDSS for Blue 
Economy in 
MPAs



Multi-scenario analysis in the Adriatic Sea:
A GIS-based Bayesian network to support maritime spatial planning 

Furlan et al., 20208
Graphical abstract



Multi-scenario analysis in the Adriatic Sea:
A GIS-based Bayesian network to support maritime spatial planning 

Furlan et al., 20208

Bayesian network
conceptual model



Multi-scenario analysis in the Adriatic Sea:
A GIS-based Bayesian network to support maritime spatial planning 

Furlan et al., 20208

What if… 
scenarios
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Open source software
Open Geospatial Consortium (OGC, 1994)



Open source software
Open Geospatial Consortium (OGC, 1994)





Open source software
Open Geospatial Consortium (OGC, 1994)



Open source GIS software
QGIS



Open source GIS software
QGIS



Open source GIS software
QGIS



Open source GIS software
QGIS



GIS analysis and data mining



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 2
WMS, WFS



Open source GIS software
QGIS

QGIS 3.22
• Georreferencing
• Digitizing
• Geoprocessing



Open source GIS software
QGIS

QGIS 3.22
• Georreferencing
• Digitizing
• Geoprocessing
• Rasterizing
• Map algebra
• Viewsheed



Open source GIS software
QGIS

QGIS 3.22
Georreferencing



Open source GIS software
QGIS

QGIS 3.22
Digitizing



Open source GIS software
QGIS

QGIS 3.22
Visibility 
analysis plug-in



Open source GIS software
QGIS

QGIS 2
• Digitizing
• Geoprocessing
• Rasterizing
• Map algebra
• Analytical 

Hierarchy 
Process (AHP)



Open source GIS software
QGIS

QGIS 2
Map algebra: 
raster calculator



Open source GIS software
QGIS

QGIS 2
Analytical 
Hierarchy Process 
(AHP)



Open source GIS software
QGIS

QGIS 2
Analytical 
Hierarchy Process 
(AHP)



Environmental Systems Research Institute (ESRI, 1969)

ArcView ® (1991)
Shapefile (estándar ISO 1998)

ArcInfo ® (1986)



Arc GIS 9 ® (ESRI, 1999)



Arc GIS Pro ® (ESRI, 2018)



Arc GIS Pro ® (ESRI, 2018)



Arc Map Geostreet®



ArcGIS online



ArcGIS Enterprise ®



Arc GIS Pro ® 

ArcGIS Pro 2.7
• Geostatiscal

analyst
• Geoprocessing



Arc GIS Pro ® 

ArcGIS Pro 2.7
• Geostatiscal

analyst
• Geoprocessing



Arc GIS Pro ® 

ArcGIS Pro 2.7
Fuzzy logic



Arc GIS Pro ® 

ArcGIS Pro 2.7
• Viewshed
• Fuzzy logic



Arc GIS Pro ® 

ArcGIS Pro 2.7
• Rasterizing
• Reclassify 
• Euclidean distance



Arc GIS Pro ® 

ArcGIS Pro 2.7
Model builder



Arc GIS Pro ® 

ArcGIS Pro 2.7
Model builder



Arc GIS Pro ® 

ArcGIS Pro 2.7
Model builder



Arc GIS Pro ® 

ArcGIS Pro 2.7
Fuzzy logic 
(chlorophylle)



Arc GIS Pro ® 

ArcGIS Pro 2.7
• Viewshed
• Fuzzy logic
• Data driven pages
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