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1 PORTODIMARE PROJECT 

Almost all coastal and marine areas are under pressure by different human activities that try to fulfil all 

the demands modern society has. Climate changes and hazards, both manmade and natural, are impacting 

marine and coastal resources and ecosystems even more. The Adriatic and Ionian seas are, because of 

their shallowness and semi-enclosed nature, particularly vulnerable to such threats. That is why the 

PORTODIMARE project is aimed at tackling environmental vulnerability, fragmentation, and the 

safeguarding of ecosystems in the Adriatic-Ionian Region (AIR). Efficient planning and management of the 

coastal and marine spaces in the AIR need to be done transnationally to avoid conflicts and support 

sustainable growth while preserving the ecosystem for the upcoming generations. PORTODIMARE project 

is in full compliance with the Integrated Coastal Zone Management (ICZM) and Maritime Spatial Planning 

(MSP) principles and policies and supports the implementation of the EUSAIR Action Plan.  

The main output of the PORTODIMARE project is the Geoportal of Adriatic-Ionian Region (GAIR), which 

integrates and further develops existing databases, portals and tools that were developed within the 

previous European project and other initiatives. In such a way, most of the available knowledge and 

resources are efficiently organized and made accessible through a single virtual space. The main 

components of the GAIR are described in chapter 1.1 and following. 

The project implemented a set of Tools for MSP, (modules) used for analytical purposes, mainly to provide 

information for coastal and marine planning. The intended users’ groups include experts and decision 

makers either from spatial planning and environmental agencies or from public authorities as well as 

operators such as fishery managers and potential investors. Moreover, research groups and students are 

invited particularly to build a knowledge base, which could be offered to other users via the GAIR. The 

use of GAIR and its modules was tested in six pilot sites as a support for the development of action plans 

for four Countries: Croatia, Greece, Italy, and Slovenia. 

PORTODIMARE project includes the following activities: preparation, management, implementation, and 

communication of the GAIR. The implementation is divided in two parts. The first part encompasses the 

design and development of the architecture and main components of the GAIR and its tools for MSP. The 

second part encompasses efforts on the coordination of the training, the testing activities, and the 

elaboration of the GAIR maintenance and transferability plan, GAIR Practical Guide and Action plans for 

the countries. 

The former one is elaborated in this document. It describes COUNTRY specific action plan as a contribution 

of the Portodimare project to national/regional MSP process. As well as for the maintenance of the 

Geoportal datasets and tools and transfer the use of its modules to target groups within its pilot area and 

in the country as a whole. 

 

1.1 The GAIR development 

The GAIR Report on system architecture and design (DT.1.4.1), describes the system architecture that was 

used to develop the GAIR. Some of the main purposes of the GAIR are: to guarantee an operational use to 

public administrations, as well as to scientific and research bodies and civil society; to develop an effective 

and integrated environment between data and tools; to be well connected to other sources of information; 

to integrate data and information that are adequately controlled and validated; to be user-friendly for 



  

 

2 
 

non-technical experts, etc. GAIR follows the MSP implementation process and modular approach that 

means that GAIR implements multiple modules (tools for MSP) that will enable integrated and sectorial 

geospatial modelling. Each of the modules has single or multiple objectives and is spatially scalable, that 

is, they are applicable on local, regional, and on the scale of the Adriatic-Ionian Region. GAIR is based on 

free and open-source software approach, it is targeting the multi-level community, ranging from students, 

open public, research/academics, sectorial actors, planners, and decision-makers. The results of each 

module run will be available within the GAIR, thus allowing sharing knowledge within the community.  

The GAIR MSP-driven approach consists of six steps that ensure full support to planning and iteration:  

1. definition of the goals of the tool application  

2. definition of which module (Tool for MSP) to use for the analysis;  

3. definition of the spatial extent of the study area;  

4. definition of the module workflow with present or/and future conditions;  

5. evaluation of module results by analysis of the result summary on the user’s personal computer and 

GIS software;  

6. sharing the results with the PORTODIMARE community through GAIR.  

Module run can be based on geospatial layers that are already incorporated in the GAIR and also on multiple 

geospatial layers that can be uploaded by users. 

The content of the GAIR is coming from different sources which include links to existing data already 

published or accessible through standard OGC web services, geographical datasets that partners have 

uploaded directly through the Geoportal interface, and geographical datasets that are part of deliverables 

of past projects (Figure 1). 
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Figure 1 - Components of the Geoportal of Adriatic-Ionian Region (GAIR) 

GAIR is based on the GeoNode platform. PORTODIMARE specific applications were built in Django, Python 

web development framework. Other software solutions that have been used to build GAIR include 

PostgreSQL with PostGIS, GeoServer, Swagger, Celery, GeoExt, OpenLayers, Leaflet, Wagtail, and others. 

The GAIR system architecture consists of five main components (Figure 1):  

1. Resource Layer (database management systems and facilities to store datasets, information, 

metadata, and other resources);  

2. Module Engines (for performing module/tool analysis);  

3. Task Manager middleware (for orchestrating the GAIR tasks and processes);  

4. Web services and API (for publishing the API and for the web services for interaction with resources);  

5. the Geoportal (graphical user interface, tools to search, visualize, explore, and analyse resources, 

and for downloading geospatial layers, maps, and PORTODIMARE model outputs). 

Different user profiles with different, hierarchically organized, privileges are defined within GAIR. The 

authentication layer supports a single sign-on mechanism and is equipped with security precautions, such 

as automatic password expiring after 180 days. 
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1.2 GAIR modules 

The PORTODIMARE project implemented seven modules. They differ according to the programming 

languages (Python and R), user interaction level, and level of long-term support perspective. Because of 

these differences, two different module integration patterns have been designed: 

-  direct integration (GAIR API directly execute the module engine) and  

- API-based integration (GAIR API performs machine-to-machine communication with an external 

module/tool).  

Module T1.10 does not require real-time analysis and users can use pre-processed layers and pre-configured 

maps. Interfaces are input forms, characterized by different components and options that can be defined, 

or are map-based. Graphical user interfaces for the output of each module are map-based, where the main 

part of the interface is a map on which the output layer is loaded (Figure 2). Other results, like graphs and 

links to reports, are shown in a side panel. 

 

Figure 2 – Example of GAIR - module’s graphical interface 

1.2.1 Module: Maritime Use Synergy and Conflict Analysis Tool (MUC) 

Because of the strong human influence on the Adriatic-Ionian Sea region, geospatial tools that are enabling 

the analysis of the multi-sector interactions are needed to support Blue Growth and planning strategies and 

scenarios for conflict mitigation (Depellegrin et al., 2018). MUC tool allows the assessment and mapping of 

maritime use conflicts (constraints that are creating disadvantages to maritime activities) and synergies 

(multi-use potentials).  

Planners, decision-makers, environmental agencies, and research institutions can use MUC. Module inputs 

are study area boundary, 15 spatial raster datasets about human activities, and 6 spatial raster datasets 
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about environmental components. Module outputs are 6 spatial raster datasets, one summary report, and 

one table of data. 

1.2.2 Module: Cumulative Effects Assessment (CEA) 

To reach ecological targets in the Adriatic-Ionian Sea region, sustainability goals can only be reached 

through smart and efficient allocation of the sea space. Geospatial tools supported by the Cumulative 

Effects Assessment (CEA) can help decision-makers in sea space to choose from different planning options 

and drive ecosystem-based management (Menegon et al., 2018). CEA is a tool for analysis and mapping 

the effects of single or multiple human activities on the sea space. 

Planners and planning teams, decision-makers, environmental agencies, and research institutions can 

again use this module. Module inputs are study area boundaries and Marine Reporting Unit (polygon), 15 

spatial raster datasets about human activities, and 6-10 spatial raster datasets about environmental 

components. Module outputs are 3-5 spatial raster datasets, one uncertainty raster map, one summary 

report, and one table of data. 

1.2.3 Module: Supporting Allocated Zone to Aquaculture (AZA) identification 

EU Blue Growth initiative identified Aquaculture as one of the key sectors with high potential for 

sustainable jobs and growth. This module implements the Spatial Multi Criteria Evaluation (SMCE) 

methodology for identifying Allocated Zone to Aquaculture (AZA), i.e. marine areas where the 

development of aquaculture has priority before other uses. 

This module is intended for public authorities, current operators, and investors. Module inputs are user-

defined location or area on the map, optimal growth model, and about 10-30 geospatial remotely sensed 

and site-specific datasets about constraints, socioeconomic and environmental data. Outputs are three 

geospatial layers (criteria map, constraints, and suitability map), four raw datasets, and one report. 

1.2.4 Module: Particle/conservative contaminants dispersion (PARTRAC) 

This module is a tool that can be used to calculate the area of influence of a source of contamination by 

simulating the dispersion of particles. Users can select location, intensity, and inner behaviour of the 

particles. It is also possible to characterize the particles by a decay time, life duration, and sinking velocity 

(Ghezzo et al., 2018). 

Planners and planning teams, decision-makers, environmental agencies, and research institutions can use 

this module. Module inputs are user-defined location or area on the map and hydrodynamic field model 

targeted for the area of interest and/or season. Outputs are dispersion simulation, influence area map, 

and summary report warnings and information about reliability of the results. 

1.2.5 Module: Coastal Oil Spill Vulnerability Assessment 

One of the biggest risk factors in the Adriatic-Ionian Sea is represented by the transit of the tanker ships 

that are carrying hydrocarbons and toxic substances. The pollution of the coastline caused by the spilling of 

the substances that are being transported would cause environmental and economic damage (Caputo & 

Natrella, 2018). This module can perform oil spill simulations in any area of the Adriatic-Ionian Sea to 

understand the risk scenarios and conduct a risk assessment. 
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The module is intended for institutions that deal with the management policies of economic, commercial, 

or tourism activities in the Adriatic-Ionian Region, emergency management institutions, and citizens and 

students. Inputs are a user-defined area of interest, geospatial layers about coastal vulnerability, 

simplified hydrodynamic field, and data about ships and weather data. Module outputs are 3-5 geospatial 

layers, one animation of oil spill simulation, and 1-5 plots with statistical analysis. 

1.2.6 Module: Small Scale Fishery (SSF) Footprint 

Most of the professional fishing vessels are not equipped with location monitoring systems (VMS – Vessel 

Monitoring System or AIS – Automatic Identification System) so it is not possible to map their footprints 

using those systems (Kavadas et al., 2018). Module for Small Scale Fishery (SSF) Footprint implements an 

MCDA (Multi-Criterial Decision Analysis) to assess and map fisheries' spatial footprint for SSF and a tool for 

their visualization. 

Users of this module can be fishery managers, scientists, spatial planning managers, and scientific groups. 

Inputs are up to 9 geospatial layers and weights assigned by the user or by default. Outputs are two 

geospatial layers and a summary report. 

1.2.7 Module: Medium Scale Fishery (MSF) Footprint and Cumulative Effects 

Assessment on SSF and MSF 

This module implements a tool for visualization of fisheries' spatial footprint for MSD, including trawlers, 

and purse seines. It also includes the estimation of the cumulative additive fishing pressure index 

(SSF+MSF). Medium scale fisheries are, unlike the small-scale fisheries, usually equipped with VMS and AIS 

monitoring systems that allow mapping their footprints. In cases where VMS and/or AIS are not available 

for all spatial and temporal scales, GIS-MCDA based approach is employed. 

This module is intended for fishery managers, researchers, spatial planning managers, and scientific 

groups. As input, the module uses up to 10 geospatial layers that are already stored in the GAIR. Outputs 

are three geospatial layers, summary reports, and raw data. 
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2 MARITIME SPATIAL PLANNING (MSP) AND INTEGRATED 

COASTAL ZONE MANAGEMENT (ICZM) PROCESS AND 

PLANNING STEPS 

2.1 Objectives and principles 

Today, the increasing demand for coastal and maritime space for different human activities, and as a 

consequence, the increasing pressures on the coastal and maritime ecosystems and resources, require an 

integrated planning and management approach. There are several pillars on which such planning and 

management should be developed. From the EU Integrated Maritime Policy for the European Union, proposed 

methodologies such as the UNEP/MAP conceptual framework for marine spatial planning (UN 

Environment/MAP, 2018) to technical tools developed by several projects such as the GAIR tool developed 

by the PORTODIMARE project.  

The chapter briefly elaborates the main legal documents on which integrated coastal and maritime 

planning and management are based: the Protocol on Integrated Coastal Zone Management in the 

Mediterranean (hereinafter ICZM Protocol) (UNEP/MAP/PAP, 2008) and Directive 2014/89/EU establishing 

a framework for maritime spatial planning (Directive 2014/89/EU). Considering the nature of coastal zones 

and seas, planning and management processes should take into account land-sea interactions, but also 

cooperation among countries sharing the same coastal and sea ecosystems. Thus, two more issues are 

elaborated briefly: a land-sea interaction and a transnational cooperation. 

2.1.1 The ICZM Protocol 

As an international legal document, the ICZM Protocol drives the Mediterranean Countries to better manage 

and protect their coastal zones. It complements the existing set of Protocols of the Convention for the 

Protection of the Marine Environment and the Coastal Region of the Mediterranean. ‘Integrated coastal zone 

management’ means a sustainable management and use of coastal zones. Coastal zone is defined as the 

geomorphologic area either side of the seashore on which the interaction between the marine and land 

parts occurs. For the management purposes, the coastal zone is defined as the external limit of the 

territorial waters and with the land limit of the administrative costal units. 

The objectives of the ICZM are to: 

• Facilitate, through the rational planning of activities, the sustainable development of coastal zones 

by ensuring that the environment and landscapes are taken into account in harmony with economic, 

social and cultural development; 

• Preserve coastal zones for the benefit of current and future generations; 

• Ensure the sustainable use of natural resources, particularly with regard to water use; 

• Ensure preservation of the integrity of coastal ecosystems, landscapes and geomorphology; 

• Prevent and/or reduce the effects of natural hazards and in particular of climate change, which can 

be induced by natural or human activities; and 

• Achieve coherence between public and private initiatives and between all decisions by the public 

authorities, at the national, regional and local levels, which affect the use of the coastal zone. 
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In the process of implementing, the several principles should be considered: 

• The terrestrial and maritime part of the coastal zone should be considered as a single entity; 

• All the coastal elements (hydrological, geomorphological, climatic, ecological, socio-economic, 

cultural systems) shell be taken into account in an integrated manner; 

• The ecosystem-based approach shall be applied (taking into account all the coastal elements but 

also their continuous interactions); 

• Appropriate governance allowing participation of stakeholders shall be ensured; 

• Cross-sector institutional coordination shall be required; 

• Development of land use strategies, plans and programmes shall be required; 

• The multiplicity and diversity of activities in coastal zones shall be taken into account, and priority 

shall be given, where necessary, to public services and activities requiring, in terms of use and 

location, the immediate proximity of the sea;  

• The allocation of uses/activities in coastal zones should be balanced and unnecessary 

concentration and urban sprawl should be avoided;  

• Preliminary assessments shell be made of the risks posted on coastal zones; and 

• Damage to the coastal environment shall be prevented, and where it occurs, appropriately 

restored. 

Some other considerations proposed by the ICZM Protocol are as follow. Economic activities in the coastal 

zones that are highlighted are: agriculture and industry; fishing; aquaculture; tourism, sporting and 

recreational activities; utilization of natural resources; infrastructure, energy, ports and maritime works 

and structures; and maritime activities. The specific coastal systems to be protected are wetlands and 

estuaries and marine habitats. Also, special consideration to protection shell be given to coastal landscapes, 

islands and cultural heritage. As coastal zones are contiguous and stretches across national boundaries, 

national strategies shell be coordinated with the neighbouring ones. Finally, as ICZM instruments, the ICZM 

Protocol envisage monitoring and observation activities, national and regional strategies and actions plans 

for ICZM, environmental assessments, as well as definition of indicators in order to evaluate the 

effectiveness of ICZM strategies and plans.  

To implement the ICZM Protocol, the ICZM Process is designed and is intended to guide the implementation 

of the ICZM Protocol (PAP/RAC, 2012). There are 5 key stages further structured into key tasks for each 

stage as follows: 

1. Establishment Establishing Coordination Mechanisms 

Defining Territorial Scope 

Defining Governance Context 

Scoping, Engaging Stakeholders 

Proposing a Vision, 

Deciding on Strategic Environmental Assessment 

2. Analysis and futures Building the Evidence 

Identifying Futures 
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3. Setting the vision Building Consensus 

Setting the Direction 

Measuring Success 

4. Designing the future Formulating ICZM Strategies 

Plans or Programmes 

Establishing Management Structure 

Embedding 

5. Realising the vision Implementing 

Acting 

Monitoring and Reviewing 

The working outputs of the ICZM Process are: Inception Report, The Work Plan, Scoping Report, 

Communication Strategy, Diagnostic Report, Alternative Scenarios and Vision Statement. The final and main 

output is an ICZM Integrated Plan accompanied with an Implementation Programme/Roadmap. While ICZM 

Integrated Plan sets the objectives that shall be achieved together with long-term governance and 

implementation structures, the Programme/Roadmap aims at securing the materialisation of the Plan by 

definition of actions, responsibilities, costs, timeframes etc. The ICZM plans and programmes are either 

self-standing documents or integrated in other plans and programmes. They could provide support to the 

spatial planning process by giving recommendations for policies and the instruments for monitoring and 

evaluation. 

Some examples could be found on the following link: 

Coastal Plan for the Šibenik-Knin County (PAP/RAC, 2015) 

http://iczmplatform.org//storage/documents/pEoju2FqfXjzPoYBLsKZiD3o6ONBXxJ44RTWFt7P.pdf  

2.1.2 Maritime spatial planning (Directive 2014/89/EU) 

Maritime spatial planning (MSP) is defined as “a process by which the relevant authorities analyse and 

organise human activities in marine areas to achieve ecological, economic and social objectives“ (Directive, 

2014). It is enforced across the EU countries by the Directive 2014/89/EU defining a framework for MSP and 

obligations to EU countries to establish a maritime planning process. MSP results in a maritime spatial plan. 

Responsibilities for designing the formats and contents of such plans, including institutional arrangements 

and allocation of maritime activities, are left to European Member States. In other Mediterranean Countries, 

non-EU States, the UNEP/MAP Conceptual framework for marine spatial planning is a tool/instrument for 

the implementation of MSP, is considered as a tool of the ICZM Protocol.  

The main MSP objective is to promote sustainable development and growth in the maritime sector 

considering economic, social, and environmental aspects as well as long-term changes due to climate 

change. Today, main economic sectors at sea include energy, maritime transport, fisheries, aquaculture 

and tourism sectors. MSP should manage spatial uses and conflicts in marine areas and encourage multi-

purpose uses.  

  

http://iczmplatform.org/storage/documents/pEoju2FqfXjzPoYBLsKZiD3o6ONBXxJ44RTWFt7P.pdf
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The minimum requirements for MSP are the following: 

• To take into account land-sea interactions;  

• To take into account environmental, economic and social aspects, as well as safety aspects;  

• To promote coherence between maritime spatial planning and the resulting plan and other 

processes, such as integrated coastal management or equivalent formal or informal practices; 

• To ensure the involvement of stakeholders;  

• To organize the use of the best available data;  

• To ensure trans-boundary cooperation between Member States; and 

• To promote cooperation with third countries in accordance.  

The Directive stresses the application of the ecosystem-based approach aiming at the sustainable 

development of the maritime and coastal activities but also ensuring the sustainable use of marine and 

coastal resources.  

A comprehensive guide how to put MSP in practice could be found in a document “A Step-by-Step Approach 

Toward Ecosystem-Based Management” published by UNESCO (Ehler and Douvere, 2009). The guide 

identifies ten steps and describes their tasks and outputs, together with lessons learned from already 

developed maritime spatial plans. Another guiding reference, intended to be short and easy-to-use, is the 

‘Conceptual framework for MSP in the Mediterranean” (UN Environment/MAP, 2018). The document 

elaborates common principles to be used in the maritime spatial planning process:  

Adaptive approach MSP is a continuing iterative process that adapts over time: plans are 

developed and implemented, conditions monitored, results evaluated, and 

plans improved, and so on in the planning cycles. 

Multi-scale approach MSP includes Mediterranean, regional, national, and local scales, combining 

top-down and bottom-up perspectives. 

Integration Integration among themes, sectors, vertical-horizontal cooperation, marine 

and land-based planning. 

Land-sea interactions Land-sea interaction could be related to land-sea natural processes, among 

land-sea uses and activities and among land-sea planning and management 

processes. 

Four dimensions of MSP Maritime space comprises sea surface, water columns and seabed, thus 

tridimensional space. Activities could share the same space but in different 

time, thus the fourth dimension is necessary to enable temporal zoning. 

Knowledge based project MSP must be based on high-quality data and best available knowledge. 

Suitability and spatial 

efficiency 

Key guiding concepts to achieve sustainability of marine resources, minimize 

conflicts, maximize synergies. 
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Connectivity Connections between elements should be considered such as shipping lines, 

areas of similar uses, between protected habitats forming a network, among 

MSP participants in terms of knowledge sharing and cooperation. 

Cross-border cooperation An essential principle to ensure coherent and coordinated MSP plans across 

the seas, implying cooperation at the methodological, strategic and 

implementation levels. 

The same document proposes the following steps in the development of maritime spatial plans:  

1. Starting the process and getting organized;  

2. Assessing the context and defining a vision;  

3. Analysing existing conditions;  

4. Analysing future conditions;  

5. Identifying key issues;  

6. Design phase 

a. Elaboration of MSP plans;  

b. Strategic Environmental Assessment;  

7. Adopting the plan and organizing the implementation; 

8. Implementing, monitoring and evaluating the plan; and  

9. Cross-step activity: stakeholder consultation.  

The above steps need to be tailored to the specifics of the marine area and the specific objectives of the 

maritime plan.  

Main MSP output is a comprehensive spatial management plan for a marine area including zoning, priorities 

in time and space and covering a 10 to 20 years’ time horizon. The plan could include a zoning map and a 

permit system, to be used as management measures (e.g. permits for fisheries or tourism are issued based 

on the plan and zoning map). 

Some examples can be found on the following link: https://www.msp-platform.eu  

2.2 Importance of land-sea interactions (LSI) 

Land-sea interaction (LSI) is highlighted by the ICZM Protocol, EU MSP Directive and other MSP documents 

as an essential aspect that should be taken into account when planning and managing coastal and marine 

areas. LSI is defined “as a complex phenomenon that involves both natural processes across the land-sea 

interface, as well as the impact of socio-economic human activities that take place in the coastal zone” (EC 

DG MARE, 2017) and could have double direction: land toward sea or sea toward land. Planning maritime 

space implies allocation of land space to some maritime activities while planning land-use implies allocation 

of maritime space to some land-based activities.  

  

https://www.msp-platform.eu/


  

 

12 
 

LSI could be classified into the following groups: 

Land-sea natural processes e.g. flow of water and movement of organisms between 

land and sea ecosystems. 

Land and sea uses and activities Almost all maritime uses need supporting structures on 

land (e.g. ports for ships) while some of the land uses 

need sea such (e.g. tourism). 

Land and sea planning and management 

processes 

Land and sea activities should be planned in harmonized 

manner considering the land-sea continuum – implying 

alignment of the methodologies used 

Land-sea socioeconomic interactions People living at the coast are driving land-sea processes; 

furthermore, people exchange their experiences, 

knowledge, and culture. 

All these interactions shall be identified and assessed in order to include them into the planning and 

management processes, either in planning maritime space or land space. LSI analysis is necessary for a 

harmonized planning and management of the coastal zone, its maritime and land parts.  

An example of identified LSI-s among land and sea uses is given in Figure 3. 

 

Figure 3 - Matrix of land-sea interactions among uses for Burgas study area (Ramieri et al., 2019) 
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To integrate LSI into any planning process, three phases are proposed (see LSI document): 

1. Scoping (setting the context), 

2. Analysis (evaluating LSI using selected methodology), and 

3. Incorporating into plans. 

Within MSP, the above phases are elaborated in more details forming a guideline to perform LSI as follow 

(Ramieri et al, 2019): 

1. Scoping  

LSI interaction stocktaking 

Define the spatial domain 

Identify interactions 

Localize interactions 

Describe and qualify interactions 

Identify key policy – legislative – planning aspects 

Identify key governance aspects 

Identify and engage stakeholders) 

2. Analysis 

LSI interaction in-depth analysis 

Pathways of interactions 

Spatialize interactions 

Quantify interactions 

Analyse temporal dimension 

3. Incorporating into plan 

Inform the plan about LSI analysis outcomes 

Identify LSI hot-spot areas 

Identify key messages from LSI analysis. 

Some examples could be found on the following links: 

http://iczmplatform.org//storage/documents/taFUAsAqp9pOnvq8F4zQmNIhMWBTEvocP0qncF2C.pdf  

https://www.msp-platform.eu/sites/default/files/marsplan-bs-burgas_lsi.pdf  

2.3 GAIR – a tool supporting MSP processes 

Summarizing the above explained concepts involved in the MSP, Figure 4 explains their relations. While 

Ecosystem-based approach represents a management methodology that takes into account all the system’s 

elements but also their continuous interactions, ICZM Protocol legally enforces but also proposes specific 

methodological guidelines for integrated coastal zone planning and management. MSP could be seen as a 

instrument for the implementation of the coastal zone management, for its maritime part. Land-sea 

interactions, their identification and analysis are a prerequisite for coherent land and maritime spatial 

planning and thus a required part of both. Finally, the GAIR is a tool supporting the MSP processes including 

land-sea interactions analysis. What are the MSP’s requirements and steps that the GAIR supports? 

http://iczmplatform.org/storage/documents/taFUAsAqp9pOnvq8F4zQmNIhMWBTEvocP0qncF2C.pdf
https://www.msp-platform.eu/sites/default/files/marsplan-bs-burgas_lsi.pdf
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Figure 4 - The support of GAIR in managing coastal and maritime spaces 

MSP should ensure several requirements as stated in the previous sub-chapter.  The GAIR offers support to 

all of them. Namely, the GAIR Resource layer ensures the use and organisation of data across the borders 

and stakeholders, the Module engines provide analytical tools for land-sea interactions’ analysis and other 

analytical tasks such as modelling and development of scenarios, and the Geoportal facilitates stakeholders 

participation and trans-boundary cooperation (Figure 4).  

Regarding MSP steps, Table 1 points out the supporting functions of the GAIR. 
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Table 1: the GAIR supporting function to MSP steps 

MSP steps The GAIR support 

1. Starting the process and getting 

organized 

Resource layer 

(data collection and management – OGC services and data 

import functions) 

2. Assessing the context and defining a 

vision 

Geoportal (visualising data on maps, tables and charts) 

3. Analyzing existing conditions Module engines (various spatial analysis)  

4. Analyzing future conditions  Module engines (various spatial analysis) 

5. Identifying key issues  Geoportal (visualising data on maps, tables and charts) 

6a. Design phase - Elaboration of MSP 

plans 

Module engines (various spatial analysis) 

Geoportal (visualising data on maps, tables and charts) 

6b. Design phase - Strategic 

Environmental Assessment 

Module engines (various spatial analysis) 

Geoportal (visualising data on maps, tables and charts) 

7. Adopting the plan and organizing the 

implementation 

Resource layer (OGC web services and data export 

functions)  

Geoportal (visualising data on maps, tables and charts) 

8. Implementing, monitoring and 

evaluating the plan  

Resource layer (data management, OGC web services) 

Module engines (various spatial analysis) 

Geoportal (visualising data on maps, tables and charts) 

9. Cross-step activity: stakeholder 

consultation  

Geoportal (visualising data on maps, tables and charts) 

 

2.4 Transnational cooperation 

The MSP Directive (2014/89/EU) recognises the necessity for cross-border cooperation between Countries, 

as a part of the planning and management process. The aim is to ensure a coherent and coordinated 

management across the marine regions.  

The cross-border cooperation shall be established among EU Member States and with neighbouring third 

Countries, hereafter called transnational cooperation because such cooperation should take into account 

issues of transnational nature. The EUSAIR is a mechanism that supports and enables such cooperation 

between the AI countries, as one of the four main sub-regions of the Mediterranean. 
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The MSP Directive stipulates that each EU Member State shall designate the authority responsible for the 

implementation of the Directive including the responsibility for transnational cooperation. The forms of 

cooperation are not prescribed into details, but the Directive suggests the following cooperation approaches 

through the following: 

• Existing regional institutional cooperation structures such as Regional Sea Conventions (Barcelona 

Convention in the case of AIR);  

• Networks or structures of Member States’ competent authorities;  

• Any other method, for example in the context of sea-basin strategies (EUSAIR). 

Today, Countries are preparing national and sub-national maritime spatial plans, covering the sea space 

under their jurisdiction and governed by national laws and regulations. The MSP development process 

includes the consultation among Countries that share a maritime border (consulting maritime activities and 

spatial plans of neighbouring Countries and negotiate across borders), but finally, the maritime space is 

governed by different set of rules. 

Although EU Member States are cooperating via international sectorial agreements, there is a need for some 

supra-national instrument (such as EUSAIR) or body dealing with cross-border aspects of MSP. This is 

particularly important in Europe, where seas are increasingly congested. There are several MSP instruments 

that should enhance transnational MSP; among the others, the ones in line with the EUSAIR Action Plan are 

the following: 

• Creation of macro-regional or regional actions as the starting point for successful transnational MSP 

practices (such as the EUSAIR Action Plan, in the case of the Adriatic-Ionian Region); 

• Creation of international/regional sea basins serving as the basis for transnational cooperation 

(analogue to river basins and sub-basins introduced by Directive 2000/60/EC - Water Framework 

Directive), and 

• Creation of a forum, i.e. a place to discuss and develop approaches to the management of maritime 

activities in the sea basins (such as the EU MSP Forum1). 

One of the GAIR tool ‘s achievements is providing support to transnational cooperation in the Adriatic-Ionian 

Region. It is realised through enabling data and knowledge sharing and applying the same methodologies 

and analytical tools among the Countries. 

 

 
1 https://www.msp-platform.eu/type-event/forum 
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3 MSP AND ICZM IN THE ISTRIA COUNTY - REPUBLIC OF 

CROATIA 

3.1 Legal framework, competent authorities and stakeholders 

Since the current Croatian physical planning system (PPS) covers both terrestrial and marine areas, maritime 

spatial planning is traditionally an integrated part of spatial planning.  

Today’s maritime spatial planning in Croatia incorporates most of the themes and requirements of MSP 

included in the EU and international regulations, primarily Directive 2014/89/EU – MSP Directive, Directive 

2008/56/EC - MSFD and the Protocol to the Barcelona Convention on Integrated Coastal Zone Management 

in the Mediterranean (ICZM Protocol). The regulations relating to the spatial planning of marine and coastal 

areas, in particular - the ICZM Protocol, have been gradually incorporated over the years into the physical 

planning system (hereinafter PPS), starting with the declaration on protected coastal and marine zones in 

2004. PPS provides the legal framework to be followed when implementing spatial planning. It provides 

conditions for the use, protection and management of the Republic of Croatia’s territory as a particularly 

valuable national asset, enabling the preconditions for social and economic development, environmental 

and nature protection, quality of construction and rational use of natural and cultural assets (see a scheme 

of the PPS in Figure 5).  

The system basically relies on:  

• essential principles / settings / rules of spatial planning  

• over 60 years of planning experience  

• integrative approach as a basic principle  

• commitment to sustainable spatial development (economic-social-environmental)  

• overall national legal framework:  

- territorial-political organisation  

- horizontal and vertical cooperation system  

• EU acquis  

• commitments from EU legislation (directives, protocols…), all of which are incorporated into the 

Physical Planning Act and other acts and regulations  

PPS is regulated by the Physical Planning Act (PPA), which essentially defines:  

• goals and principles of physical planning  

• subjects of physical planning (stakeholders)  

• spatial monitoring / monitoring in the field of physical planning  

• requirements for spatial planning  

• the Spatial Development Strategy of the Republic of Croatia  

  



  

 

18 
 

• spatial plans:  

- levels (state / NUTS1, regional / NUTS3, local / LAU2)  

- scope  

- contents, form and standards  

- procedure for the development and adoption  

• implementation of spatial plans. 

 

Figure 5 - Physical Planning System in Croatia (basic structure) 

Spatial plans are the main instruments used to implement the national spatial planning policy at all levels - 

state, regional / county and local. In the formal-legal sense, spatial plans have the force and legal nature 

of by-laws (Article 58, paragraph 1 of the Physical Planning Act), to ensure that buildings, infrastructure etc 

are constructed in a way that meets specific requirements. Depending on the level, they are adopted by 

the Croatian Parliament, the Government of the Republic of Croatia and the representative bodies of 

counties and cities/municipalities. 

The Physical Planning Information System (ISPU) is established to develop and monitor the implementation 

of spatial plans, as well as the preparation of territorial status reports based on continuous monitoring. The 

ISPU geoportal (Figure 6) is a central place for displaying and reviewing publicly available spatial data and 

layers.  
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Figure 6 - Physical Planning Information System of the Republic of Croatia (ISPU – Informacijski 

Sustav Prostornog Uređenja) (https://ispu.mgipu.hr/)  

The geoportal is accessible to the public (except the parts used for data entry and/or verification) and 

includes an overview (WMS) of selected maps of spatial plans for all levels. 

The system has been evolving over years, adapting its legal framework to the political, economic, and social 

changes and global trends. By adopting the amendment to the PPA in 2017 (OG 65/2017), the MSP Directive 

was fully transposed into national legislation. Protection of the marine environment and the policy of 

sustainable development of the coastal economy are also an integral part of the physical planning system. 

The ministry in charge of physical planning (the Ministry of Physical Planning, Construction and State Assets 

- MPPCSA) is the central state administration body competent for spatial planning activities, including MSP. 

In Croatia, a spatial plan has a legislative nature, as a subordinate law, and is legally binding for all types of 

construction. Under the current Act (PPA), a new generation of spatial plans will be developed. The plans will 

retain the existing levels of hierarchy, covering the topics assigned to each level by the PPA and special 

regulations. They will be drafted using GIS technologies and will contain geocoded spatial data. 

  

https://ispu.mgipu.hr/
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The backbone of the legislation on physical planning in Croatia is the Physical Planning Act (Official Gazette 

153/132, 65/173, 114/184, 39/195, 98/196) and subordinate legislation. The amendment of this Act (Official 

Gazette 65/177) came into force in July 2017, providing the full transposition of the EU MSP Directive into 

the legislation of the Republic of Croatia. Section 4.2 of the Act, defines the Protected (Marine) Coastal 

Area (PCA) (Art. 45-49.f) as a zone of special State interest, encompassing the area of coastal cities and 

municipalities (including territorial sea). Within that zone, and in order to ensure protection and 

sustainability of development and planning, restricted area covering 1 000 m wide continental belt (both on 

terrestrial part and islands) and 300 m wide sea belt, measured from the coastline, is established. In 

addition, land-sea interactions are explicitly addressed as part of Art. 8, 49.b.1, 49.c of the Act, being one 

of the key principles of spatial planning. 

Spatial plans under state competence: 

The State Plan for Spatial Development, covering the entire Croatian territory, up to the external limit 

of the territorial sea. Preparation of the plan started following the Government Decision of 26 April 2018 

(OG 39/2018) – in the process of development  

2. *The Spatial Plan for the Ecological and Fisheries Protection Zone of the Republic of Croatia  

3. *The Spatial Plan for the Continental Shelf of the Republic of Croatia  

4. Spatial plans for national parks and nature parks which include marine areas  

*Note: In view of the Declaration on EEZ, the development of the plans under points 2. and 3. will be reconsidered 

in accordance with the amendments to the Physical Planning Act. Following the provisions of the UNCLOS 

convention (Part V, Exclusive Economic Zone), a single spatial plan of the EEZ area may be developed.  

National MSP authority  

The ministry in charge of physical planning (the Ministry of Physical Planning, Construction and State Assets 

- MPPCSA) is the competent state body for spatial and physical planning. In accordance with the 

amendments made to PPA in 2018 (OG 114/2018), the former Croatian Institute for Spatial Development 

continues its work within the MPPCSA. It continues to develop or coordinate the development of spatial 

plans and performs other professional physical planning activities according to PPA, including MSP 

implementation in Croatia at the national level.  

Planning at the regional and local level  

Spatial Plans for the regional level are developed at county level. They include provisions for the use of 

marine areas (up to the external limit of the territorial sea). According to PPA and the regulations enacted 

under it, these plans include locations for different categories of use, such as ports and marinas, 

waterways, underwater cables and pipelines, protected areas, underwater archaeological sites and 

aquaculture areas. Some topics have been elaborated in more detail. For example, the Zadar County 

includes a detailed zonation of the marine space for different types of aquaculture uses in its spatial plan, 

owing to the importance of aquaculture among the development priorities in the county.  

 
2 https://narodne-novine.nn.hr/clanci/sluzbeni/2013_12_153_3220.html 
3 https://narodne-novine.nn.hr/clanci/sluzbeni/2017_07_65_1494.html 
4 https://narodne-novine.nn.hr/clanci/sluzbeni/2018_12_114_2218.html 
5https://narodne-novine.nn.hr/search.aspx?sortiraj=4&kategorija=1&godina=2019&broj=38&rpp=10&qtype=1&pretraga=da 
6 https://narodne-novine.nn.hr/clanci/sluzbeni/2019_10_98_1939.html 
7https://narodne-novine.nn.hr/clanci/sluzbeni/2017_07_65_1494.html  

https://narodne-novine.nn.hr/clanci/sluzbeni/2013_12_153_3220.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2017_07_65_1494.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2018_12_114_2218.html
https://narodne-novine.nn.hr/search.aspx?sortiraj=4&kategorija=1&godina=2019&broj=38&rpp=10&qtype=1&pretraga=da
https://narodne-novine.nn.hr/clanci/sluzbeni/2019_10_98_1939.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2017_07_65_1494.html


  

 

21 
 

At the local level, each coastal city and municipality has developed its own spatial plan, including 

elaboration of general urban plans or urban development plans, where it is appropriate or is prescribed by 

regulations. All plans contain provisions for the use of marine area if it is within their scope.  

Physical planning activities in counties and cities/municipalities are under the responsibility of special 

administrative departments.  

Regional MSP authority  

Coastal counties' spatial planning institutes (one of them is ZPUIZ) are competent for MSP, within the 

powers defined by the PPA.  
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3.2 Maritime spatial plans 

3.2.1 Existing Maritime Spatial Plans 

As mentioned above, there is no single MSP plan for the Croatian marine area, but existing spatial plans 

cover the entire area of inner waters and territorial sea. The continental shelf area is covered by the Physical 

Planning Programme of the Republic of Croatia (adopted by the Parliament in 1999 and revised in 2013), a 

document with strategic and implementation components at the state level. Existing spatial plans on the 

state (NUTS1), regional (county; NUTS3) and local (city or municipality; LAU2) level cover the entire sea 

area up to the outer border of territorial waters. The coastal area is administratively part of seven counties 

with a total of 133 local units (cities and municipalities) to which the MSP Directive and the ICZM Protocol 

should be applied (Figure 7). So far, all counties and cities/municipalities, encompassing sea areas, have 

developed and adopted spatial plans for their administrative territories, including the corresponding sea 

area. At the state level, spatial plans encompassing the marine area have been developed and adopted for 

all national parks (Brijuni, Kornati and Mljet) and the Nature park Telašćica. Seven coastal counties have 

developed their spatial plans addressing themes relevant to the county and giving guidelines and/or 

directions for developing plans at both regional and local levels. County-level plans were developed mainly 

in the period between 2000 and 2003. Some of them have been revised several times, while some counties 

developed entirely new plans. At the local level, as of 2016, 133 coastal cities and municipalities developed 

spatial plans for the area within their authority.  
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Figure 7 - The coastal area of the Republic of Croatia to which the MSP Directive and the ICZM 

Protocol 

The analysis carried out in the EU-funded Project SUPREME (Supporting Maritime Spatial Planning in the 

Eastern Mediterranean, 2017.-2018.)., shows that the majority of the MSP Directive provisions regarding the 

activities in the sea area are covered in the existing county spatial plans.  

However, all existing spatial plans will be revised and restructured in the process of transition to the “new 

generation” of plans according to the Physical Planning Act. 

The project SUPREME involved competent authorities in charge of MSP, as designated by the Governs of four 

Member States (Croatia, Greece, Italy and Slovenia) of the Eastern Mediterranean Sea and the UNEP/MAP 

Barcelona Convention. The SUPREME project has two key objectives:  

1) to support the implementation of maritime spatial planning (MSP) in the EU Member States within 

their marine waters in the eastern Mediterranean, including the Adriatic, Ionian, Aegean and 

Levantine Seas;  

2) to launch and carry out concrete and cross-border MSP initiatives between the Member States in the 

eastern Mediterranean.  

Within the SUPREME project, some case studies were carried out, in which the partners tested the 

methodology, developed within the project, in their specific areas.  
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Croatian Institute for Spatial Development was one of the project partners and Maritime Spatial Planning 

Case Study in Croatia was implemented in Dubrovnik-Neretva County (Figure 8).  

 

Figure 8 - Dubrovnik-Neretva County. Source: SUPREME Country fiche of Croatia 

The results of the case study conducted at the marine area of Dubrovnik-Neretva County determined that 

the maritime spatial planning is already integrated into the existing spatial planning system.  

The results of the case study8 have shown that there are spatial conflicts in the marine area of the Dubrovnik-

Neretva County that can be solved by Multi Criteria analyses, taking cumulative impact models (scenario 

modelling), analytical studies/basis and better vertical and horizontal cooperation and synergy among 

stakeholders. In addition, it is possible to use the proposed scenario method as an auxiliary tool for testing 

spatial load conditioned in the early phase of design of a spatial plan proposal (identifying the possible 

consequences of a maritime spatial plan).  

Existing strategic framework at local, regional, national, European and international level have already 

adequately established spatial development guidelines, which is why the objectives of marine area 

development are very clear. Thanks to that, spatial and strategic planning in the Dubrovnik-Neretva County 

is relatively well connected and harmonized. The underlying disadvantage is that both systems plan a wide 

range of uses, infrastructure, and conditions to create predispositions for future projects, but the link 

between both systems with local and regional budgets and realistic development capabilities is lacking. Due 

to the principle of the comprehensiveness of development, both systems lack precise strategic focus in 

planning spatial development. Better synchronization of the development vision of spatial and strategic 

planning is proposed, and more efficient alignment of the development vision set at higher levels, with the 

aim of better connection of neighbouring spatial units at lower levels. 

 
8 http://www.msp-supreme.eu/files/c-1-3-8-dubrovnik-neretva.pdf 

http://www.msp-supreme.eu/files/c-1-3-8-dubrovnik-neretva.pdf
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4 TESTING AREA 

4.1 Presentation of the testing area (marine Natura 2000 site HR 3000003 

Vrsarski otoci 

Marine Natura 2000 site HR3000003 Vrsarski otoci (Vrsar islands) includes the marine area on west coast of 

the Istria County (Republic of Croatia) with an area of 882,1898 ha (Map 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Map 1: Position of case study inside of  the Istria County 
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The protected area covers the underwater part of 21 uninhabited islands and cliffs (Table 2), situated in 

protected coastal area (PCA) and administratively it belongs to 3 units of local self-government (ULSG) of 

the Istria County: 

- the municipality of Vrsar-Orsera,  

- the municipality of Funtana-Fontane  

- the city of Poreč-Parenzo. 

Table 2: Altitude formations in the marine NATURA 2000 site HR 3000003 Vrsarski otoci according to 

administrative affiliation 

Name Type Area (m2) Extent (m) Unit of local self-government (ULSG) 

Altijež Cliff 6.271 310 City of Poreč-Parenzo 

Gusti Školj Small island 12.673 404 Municipality of Funtana-Fontane 

Fržital Small Island 16.560 681 Municipality of Funtana-Fontane 

Školjić Cliff 8.707 369 Municipality of Funtana-Fontane 

Tovarjež Cliff 7.741 330 Municipality of Funtana-Fontane 

Tuf Cliff 8.732 387 Municipality of Funtana-Fontane 

Veliki Školj Island 59.600 909 Municipality of Funtana-Fontane 

Bili Školj Cliff 1.784 * Municipality of Funtana-Fontane 

Orada Cliff 1.520 * Municipality of Funtana-Fontane 

Reverol Cliff 1.300 * Municipality of Funtana-Fontane 

Cavata Cliff 8.031 410 Municipality of Vrsar-Orsera 

Galiner Cliff 5.371 264 Municipality of Vrsar-Orsera 

Lakal Cliff 5.123 264 Municipality of Vrsar-Orsera 

Lunga Small island 29.923 826 Municipality of Vrsar-Orsera 

Salamun 

južni 

Small island 39.881 773 Municipality of Vrsar-Orsera 

Salamun 

sjeverni 

Small island 24.587 590 Municipality of Vrsar-Orsera 

Sv. Juraj Island 112.408 1.733 Municipality of Vrsar-Orsera 

Figarolica Cliff 3.760 226 Municipality of Vrsar-Orsera 

Galopun Cliff 2.930 * Municipality of Vrsar-Orsera 

Mrlučica Cliff 8.150 * Municipality of Vrsar-Orsera 

Orlandin Cliff 1.481 * Municipality of Vrsar-Orsera 

Remark:  

*there is no official data 
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The lithostratigraphic unit represented in this area is limestones and dolomites (upper Jurassic - J3). Soil is 

shallow and medium deep terra rossa (Photo1-2). Many islands were formed by sea transgression after the 

last glaciation, which ended before about 10.000 years; presence of processes of abrasion. 

 

Photo1: Bili Školj cliff (L. Janjanin, March 2019). 

 

Photo 2: Školjić cliff (L. Janjanin, March 2019). 
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According to NATURA 2000 Standard Data Form (SDF), the main characteristics related to the marine 

environment are: 

- -1110 - Sandbanks which are slightly covered by seawater all the time  

- -1170 - Reefs 

- -8330 – Submerged or partially submerged sea caves. 

The maximum depth of the protected area is not deeper than 20 meters (as shown in Map:2). 

 

Map 2: Bathymetry of HR 3000003 Vrsarski otoci 

 

An actual management plan does not exist, which means that there are no management goals, activities to 

achieve these goals, and conservation measures. Also, there is no published scientific data for the marine 

NATURA 2000 site HR 3000003 Vrsarski otoci. 
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The IOC/UNESCO international MSP guide “A Step by Step Approach” (Ehler & Douvere, 2009) states that 

MSP is likely to be most successful in achieving expected or desired results when conducted on the basis of 

an “objective-based approach”, organized around a hierarchy of goals, objectives, and indicators that 

evaluate the performance of management measures in achieving those goals and objectives. 

The objectives of Maritime Spatial Planning shall address all of the three major dimensions of sustainability: 

environmental/ecological, economic, and social/cultural. They should also reflect a common understanding 

of the Ecosystem-based approach. 

Therefore, the Institute for Physical Planning of the Istria Cunty (Zavod za prostorno uređenje Istarske 

županije - ZPUIZ), as a partner of the PORTODIMARE project, mapped marine and terrestrial habitats in the 

framework of the case study. 

4.2 Analyzing the existing conditions 

The case study analysis includes an overview of spatial trends occurring in the several sectors covered by 

Directive 2014/89/EU, including land-sea interactions and overview of existing spatial documentation with 

existing and planned elements of spatial planning, accordance with the Spatial Plan of the Istria County, 

Spatial plans of the municipalities Vrsar-Orsera, Funtana-Fontane and the Spatial plan of the city of Poreč-

Parenzo. 

4.2.1 Marine habitats 

The mapping of marine habitats was carried out during the months of March and April 2019 by ZPUIZ.  

The mapping was performed following the Croatian National Habitat Classification (CNHC, OG 88/14) and 

the “Habitats” Directive (Council Directive 92/43/EEC)9.  The "Habitats" Directive is an European Community 

legislative instrument in the field of nature conservation that establishes a common framework for the 

conservation of wild animal and plant species and natural habitats of Community importance; it provides 

for the creation of a network of special areas of conservation, called Natura 2000, to "maintain and restore, 

at favourable conservation status, natural habitats and species of wild fauna and flora of Community 

interest". 

The following table and map (Table 3, Map 3) show the marine habitats recorded within the case study area 

and their distribution within the protected area. 

  

 
9 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31992L0043 
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Table 3: Marine habitats of NATURA 2000 site HR3000003 Vrsarski otoci 

CNHC cod CNHC name NATURA cod NATURA name 

G.3.6.1.-G.3.2. 
Biocenosis of infralittoral algae - Infralittoral 

fine sands with more or less mud  
1170-1110 

Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.1.1.4. 
Association with Zostera noltii in euryhaline 

and eurythermal environment 
1140 

Mudflats and sandflats not covered by 

seawater at low tide 

G.3.2. Biocenosis of infralittoral detritus seabeds  1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.2.1. Association with Cymodocea nodosa  1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.2.1.-G.3.6.1.-

G.3.2.-G.3.8.6.2. 

Association with Cymodocea nodosa-

Biocenosis of infralittoral algae-Infralittoral 

fine sands with more or less mud-Invasive 

species Caulerpa cylindracea 

1170-1110 
Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.2.2.1.-

G.3.8.6.2. 

Association with Cymodocea nodosa- Invasive 

species Caulerpa cylindracea  
1110 

Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.3.4. Association with Cymodocea nodosa 1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.3.4.-G.3.6.1. 
Association with Cymodocea nodosa -

Biocenosis of infralittoral algae 
1170-1110 

Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.2.3.4.-G.3.6.1.-

G.3.8.6.2. 

Association with Cymodocea nodosa - 

Biocenosis of infralittoral algae- Invasive 

species Caulerpa cylindracea  

1170-1110 
Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.2.3.4.-

G.3.8.6.2. 

Association with Cymodocea nodosa Invasive 

species Caulerpa cylindracea  
1110 

Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.3.5. Association with Zostera noltii 1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.3.-G.3.2.3.4.-

G.3.6.1.-G.3.8.6.2. 

Biocenosis of muddy sands of shelltered 

coast- Association with Cymodocea nodosa - 

Biocenosis of infralittoral algae –Invasive 

species Caulerpa cylindracea 

1170-1110 
Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.2.-G.3.2.3.4. 
Infralittoral fine sands with more or less mud- 

Association with Cymodocea nodosa 
1110 

Sandbanks which are slightly covered by 

seawater all the time 

G.3.2.-G.3.8.6.2. 
Infralittoral fine sands with more or less mud 

– Invasive species Caulerpa cylindracea 
1110 

Sandbanks which are slightly covered by 

seawater all the time 

G.3.4. Infralittoral stones and gravels 1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.4.1. Infralittoral gravels  1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.4.-G.3.2.2.1.-

G.3.8.6.2. 

Infralittoral stones and gravels- Association 

with Cymodocea nodosa- Invasive species 

Caulerpa cylindracea 

1110 
Sandbanks which are slightly covered by 

seawater all the time 

G.3.4.-G.3.6.1.-

G.3.8.6.2. 

Infralittoral stones and gravels - Biocenosis of 

infralittoral algae  - Invasive species Caulerpa 

cylindracea  

1110 
Sandbanks which are slightly covered by 

seawater all the time 
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Table 3: Marine habitats of NATURA 2000 site HR3000003 Vrsarski otoci 

CNHC cod CNHC name NATURA cod NATURA name 

G.3.4.-G.3.8.6.2. 
Infralittoral stones and gravels  - Invasive 

species Caulerpa cylindraceae 
1110 

Sandbanks which are slightly covered by 

seawater all the time 

G.3.6.1. Biocenosis of infralittoral algae 1170 Reefs 

G.3.6.1.-G.3.2. 
Biocenosis of infralittoral algae - Infralittoral 

fine sands with more or less mud  
1170 - 1110 

Reefs - Sandbanks which are slightly 

covered by seawater all the time  

G.3.6.1.-G.3.2.-

G.3.8.6.2. 

- Infralittoral fine sands with more or less 

mud  - Invasive species Caulerpa cylindracea 
1170 - 1110 

Reefs  - Sandbanks which are slightly 

covered by seawater all the time 

G.3.6.1.-G.3.8.6.2. 
Biocenosis of infralittoral algae   - Invasive 

species Caulerpa cylindracea 
1170 Reefs 

G.3.8.1.1. 
Infralittoral communities of the bottom of 

tourist beaches and healing muds 
/ / 

G.3.8.2.1. 
Infralittoral communities of concrete and 

built coast (ports) 
/ / 

 

  

Map 3: Distribution of marine habitats in NATURA 2000 site Vrsarski otoci according to CNHC and 

Habitats Directive 
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During the mapping marine habitats, 13 habitat types was recorded according to CNHC and 4 habitat types 

according to “Habitats” Directive (Photo 3-5), 16 protected species according to Croatian legislation and 

Annex IV of “Habitats” Directive, and 1 invasive species (Map 5, Photo 7). 

 

Photo 3: 1110-Sandbanks which 

are slightly covered by seawater 

all the time - G.3.2. Biocenosis 

of infralittoral detritus seabed 

(A. Prekalj, March 2019). 

 

Photo 4: 1170-Reefs - G.3.6.1. 

Biocenosis of infralittoral algae 

(A. Prekalj, March 2019). 
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The Interpretation Manual of EU habitats (EUR28, April 2013) describes recorded marine habitats as follows: 

1110 Sandbanks which are slightly covered by sea water all the time 

Sandbanks are elevated, elongated, rounded or irregular topographic features, permanently submerged and 

predominantly surrounded by deeper water. They consist mainly of sandy sediments, but larger grain sizes, 

including boulders and cobbles, or smaller grain sizes including mud may also be present on a sandbank. 

Banks where sandy sediments occur in a layer over hard substrata are classed as sandbanks if the associated 

biota is dependent on the sand rather than on the underlying hard substrata. “Slightly covered by sea water 

all the time” means that above a sandbank the water depth is seldom more than 20 m below chart datum. 

Sandbanks can, however, extend beneath 20 m below chart datum. It can, therefore, be appropriate to 

include in designations such areas where they are part of the feature and host its biological assemblages. 

1170 Reefs 

Reefs can be either biogenic concretions or of geogenic origin. They are hard compact substrata on solid 

and soft bottoms, which arise from the sea floor in the sublittoral and littoral zone. Reefs may support a 

zonation of benthic communities of algae and animal species as well as concretions and corallogenic 

concretions. 

 

1140 Mudflats and sandflats not covered by seawater at low tide 

Sands and muds of the coasts of the oceans, their connected seas and associated lagoons, not covered by 

sea water at low tide, devoid of vascular plants, usually coated by blue algae and diatoms. They are of 

particular importance as feeding grounds for wildfowl and waders. 

NB: Habitat type 1140 (Mudflats and sandflats not covered by seawater at low tide) does not exist in 
NATURA 2000 SDF, but ZPUIZ has found and mapped this type of habitat in Soline bay in the municipality 
Vrsar-Orsera (Photo 5). 

 

Photo 5: 1140 - Mudflats and sandflats not covered by seawater at low tide (G.3.1.1.4. Association 
with Zostera noltii in euryhaline and eurythermal environment) (L. Janjanin, March 2019). 
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8330 Submerged or partially submerged sea caves 

Caves situated under the sea or opened to it, at least at high tide, including partially submerged sea caves. 

Their bottom and sides harbour communities of marine invertebrates and algae.  

NB: Habitat type 8330 (Submerged or partially submerged sea caves) exist in NATURA 2000 SDF, but ZPUIZ 

did not encounter this type of habitat during the marine mapping.  

Marine species, Pinna nobilis (L.) (Photo 6) and Litophaga litophaga (L.) protected by the “Habitats” 

Drective (Annex IV), have been highlighted in particular (Map 4).  

 

Map 4: Distribution of protected species 

(Pinna nobilis L. and Litophaga litophaga 

L.) in HR 3000003 Vrsarski otoci 

 

Photo 6: Protected species Pinna nobilis 

L. (A. Prekalj, March 2019.) 
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Map 5: Distribution of invasive species 

Caulerpa cylindracea 

 

Photo 7: Invasive species Caulerpa 

cylindracea (A. Prekalj, March 2019). 
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4.2.2 Terrestrial habitats 

The mapping of terrestrial habitats was carried out during the period April-June 2019 by the Istrian Botanical 

Society (IBD-Istarsko Botaničko Društvo). The mapping was performed by following the Croatian National 

Habitat Classification and the “Habitats” Directive.  

During the mapping of terrestrial habitats, 6 habitat types was recorded according to CNHC and 5 habitat 

types according to “Habitats” Directive (Table 4, Map 6-7). Terrestrial habitats and species, protected by 

the “Habitats” Directive, have been highlighted in particular. A total of 177 vascular flora species from 61 

plant families were recorded. The largest number of plant species (95) was recorded on the island of Sv. 

Juraj and the smallest number (2) on the Reverol cliff.  

Table 4: Terrestrial habitats of NATURA 2000 site HR 3000003 Vrsarski otoci 

CNHC code CNHC name NATURA cod NATURA name 

C.3.5.1.5.  Sub-mediterranean and Epimediterranean dry 

grasslands (Ass. Narcisso tazettae-Asphodeletum 

microcarpi Šegulja 1969) 

62A0 Eastern sub-mediterranean dry 

grasslands (Scorzoneretalia villosae) 

C.3.6.1.3. Eumediterranean and submediterranean rocky 

ground pastures and dry grasslands-Ass. 

Oryzopsetum miliaceae H-ić. (1956) 1958 

*6220 

priority habitat type 

Pseudo-steppe with grasses and 

annual of the Thero-Brachypodietea 

E.8.1.1.  Ass. Fraxino orni-Quercetum ilicis H-ić. (1956) 

1958) 

9340 Quercus ilex and Quercus rotundifolia 

forests 

E.9.2.4. Plantations of Pinus halepensis   

F.3.1.1.1. Areas of gravel beaches covered with halophytic 

vegetation (Ass. Euphorbio pineae-Glaucietum 

flavi H-ić. 1934) 

1210 

 

Annual vegetation of drift lines 

F.4.1.1.1. Areas of stony coast covered with halophytic 

vegetation (Ass. Plantagini holostei-Limonietum 

cancellati H-ić. (1934) 1939) 

1240 Vegetated sea cliffs of the 

Mediterranean with endemic 

Limonium spp. 
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The maps of terrestrial habitats of the NATURA 2000 site HR 3000003 Vrsarski otoci according to CNHC (Map 

6) and “Habitats” Directive (Map 7) are shown below.  
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Map: 6: Terrestrial habitats of Natura 2000 site HR 3000003 Vrsarski otoci (according to CNHC) 

 

The Interpretation Manual of EU habitats (EUR28, April 2013.) describes recorded terrestrial habitats as 

follows: 

1210 Annual vegetation of drift lines 

Formations of annuals or representatives of annuals and perennials, occupying accumulations of drift 

material and gravel rich in nitrogenous organic matter (Cakiletea maritimae p.). 

1240 Vegetated sea cliffs of the Mediterranean coasts with endemic Limonium spp. 

Vegetated cliffs and rocky shores of the Mediterranean, of the Mediterraneo-temperate eastern Atlantic 

(south-western Iberia) and of the Black Sea. Crithmo-Limonietalia. 
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6220 * Pseudo-steppe with grasses and annuals of the Thero-Brachypodietea 

Meso- and thermo-Mediterranean xerophile, mostly open, short-grass annual grasslands rich in therophytes; 

therophyte communities of oligotrophic soils on base-rich, often calcareous substrates. 

62A0 Eastern sub-Mediterranean dry grasslands (Scorzoneratalia villosae) 

Xeric grasslands of the sub-Mediterranean zones of Trieste, Istria and the Balkan peninsula, where they 

coexist with steppe grasslands of the Festucetalia valesiacae (6210), developing in areas of lesser 

continentality than the latter and incorporating a greater Mediterranean element. 

9340 Quercus ilex and Quercus rotundifolia forests 

Forests dominated by Quercus ilex or Q. rotundifolia, often, but not necessarily, calcicolous. 
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Maps 7: Terrestrial habitats in marine NATURA 2000 site HR 3000003 Vrsarski otoci 

Within the scope of the research, 5 strictly protected species were recorded according to Croatian 

legislation: 2 endangered species (EN), 2 vulnerable species (VU) and 1 species have not IUCN status (Table 

5, Photo 8-9). 

Table 5: Protected terrestrial species 

No. Species Family IUCN status Location 

1. Carex extensa Good. Cyperaceae EN 

 

Orada, Veliki Školj, Gusti Školj, north Salamun, 

south Salamun, Cavata 

2. Desmazeria marina (L.) Druce Poaceae VU Tovarjež, Tuf,  Figarolica, Cavata, Orlandin, Galiner 

3. Glaucium flavum Crantz Papaveraceae EN south Salamun, Cavata 

4. Limonium cancellatum 

(Bernh. ex Bertol.) O. Kuntze 

Plumbaginaceae  Altijež, Fržital, Veliki Školj,  Školjić, Tovarjež,  Tuf, 

Gusti Školj, Figarolica, north  and south Salamun, 

Cavata, Orlandin, Galiner, Sv. Juraj, Lunga 

5. Parapholis incurva (L.) 

C.E.Hubbard 

Poaceae VU Figarolica, north and south Salamun, Galopun 

 



  

 

44 
 

 

Photo 8: Carex extensa (Good.) 

Endangered (EN) and strictly 

protected species small island 

North Salamun (IBD, May 2019) 

 

Photo 9: Limonium cancellatum 

(Bernh. ex Bertol.) O.  Kuntze) 

Endemic and strictly protected 

species, small island North 

Salamun (IBD, May 2019) 

 

Invasive species 

IBD, during the mapping terrestrial habitats has recorded 3 invasive species (Photo10-12) as follows: 

1. Conyza Canadensis (L.) Cronquist (Školjić cliff, Sv. Juraj island, Figarolica cliff) 

2. Bidens subalternans DC. (Sv. Juraj island) 

3. Datura stramonium L. (north Salamun, small island). 

 

Photo 10: Invasive species Conyza canadensis 

(L.) Cronquist. Školjić cliff (IBD, April 2019) 
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Photo 11: Invasive species Bidens subalternans 

(DC.). Sv. Juraj island (IBD, April 2019) 

 

 

 

Photo 12: Invasive species Datura stramonium 

(L.). Small island South Salamun (IBD, May 2019) 

 

4.2.3 Case study within the spatial planning framework 

The spatial planning system of the Republic of Croatia is regulated by the Physical Planning Act which defines 

the spatial plan levels: state, regional and local.  

According to the different levels, the following existing spatial plans cover the marine NATURA 2000 site HR 

3000003 Vrsarski otoci: 

State level spatial plan: 

• State plan for spatial development (in progress) 

Regional level spatial plan: 

• Spatial plan of the Istria County (OG 02/02, 01/05, 04/05, 14/05, 10/08, 07/10,16/11, 13/12, 09/16, 

14/16) 

Local level spatial plans: 

• Spatial development plan of the city of Poreč-Parenzo (OG 14/02, 08/06, 07/10, 08/10) 

• Spatial development plan of the municipality Vrsar-Orsera (OG city of Poreč-Parenzo 15/06, OG 

municipality Vrsar-Orsera 04/07, 06/14, 04/17) 

• Spatial development plan of the municipality Funtana-Fontane (OG 02/08, 03/12, 05/15, 02/18, 

05/18) 
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Below there is a detailed overview of cartographic maps of the above-mentioned spatial plans.  

Threats and pressure, identified in the Spatial plan of the Istria County and spatial plans of 3 ULSG (Poreč-

Parenzo, Vrsar-Orsera, Funtana-Fontane) are described in the following chapters. 

It is important to note, once again, that the NATURA 2000 site HR 3000003 Vrsarski otoci covers completely 

uninhabited areas and the existing and planned purpose and use of such areas, as well as the existing and 

planned supporting infrastructure, refers to the coastal area of the units of local self-government to whom 

the islands administratively belong. 

 

Spatial Plan of the Istria County 

 

 

Purpose and use of space 

area 

Along the border of the case 

study, there are several tourist 

development areas, two areas 

for settlement development 

(larger than 25 ha) and one 

area under forest land. 

Of these purposes, the biggest 

pressures are tourism 

development areas (TRP). 

 

Maritime traffic 

There are two ports open to 

public traffic and two nautical 

tourism ports – marina, as well 

as a fishing port. The observed 

area is located in the area 

belonging to the inland 

waterway. The state road D75 

is the closest to the case study 

area. 
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Wastewater management 

system 

Existing wastewater discharges 

are situated at north and south 

of the observed area, while 

there are none within the 

boundaries of the protected 

area. 

 

 
 
4.2.3.2. Spatial plan of the city of Poreč-Parenzo 
 

 

Purpose and use of space / area 
 
The protected marine area is located 
in a very small part (underwater of 
Altijež cliff) within the borders of the 
city of Poreč-Parenzo, and in that 
part, there is an existing tourist zone 
in the function of a tourist 
settlement and camping site. 
T1=hotel 
T2=tourism settlement 
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Wastewater management system 
 
The wastewater discharge extends 
northeast, outside the protected 
area 
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4.2.3.3. Spatial plan of the municipality Vrsar-Orsera 

 

 

Purpose and use of space / area 
 
Several existing tourist zones (2 camping sites, 1 
hotel and tourist resort). In the south of the 
observed area is a planned zone for tourist 
purposes. The central part belongs to the planned 
sports and recreational purpose, mostly as a 
swimming pool and a lesser extent as a polyvalent 
sports and recreation center. 

 

Maritime traffic 
 
Maritime traffic includes a port open to public 
traffic, a nautical tourism port, and a fishing port 
(in the central part). In the northern part, near 
Soline bay, there is a mooring. 

 

Wastewater management system 
 
According to the map for the Water Management 
System, there are no wastewater discharges 
located within the marine protected area. 
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4.2.3.3. Spatial plan of the municipality Funtana-Fontane 

 

 

Purpose and use of space / area 
 
Several tourist zones along the coast, beaches 
and zone for recreation (central part), in the 
southern part there is a sports and recreational 
zone that includes bathing facilities. 

 

Maritime traffic 
 
Maritime traffic includes several moorings and 
nautical tourism port. 

 

Wastewater management system 
 
In the northern part, near the cape "Debeli Rt", 
there is a wastewater discharges that extends 
northwest, outside of the marine protected 
area. 

 



  

 

51 
 

4.3 Modules tested  

In the marine NATURA 2000 site HR 3000003 Vrsarski otoci, 2 modules have been tested: 

▪ Cumulative Effects Assessment (CEA) 

▪ Maritime Use Synergy and Conflict Analysis Tool (MUSC) 

Cumulative environmental impact can be defined as changes to the environment caused by the combined 

impact of past, present and future human activities and natural processes. Cumulative effects to the 

environment are the result of multiple activities whose individual direct impacts may be relatively minor 

but in combination with others result are significant. 

The major sea uses and environmental aspects to be considered in the Case study area are: 

o Environmental protection in the maritime and coastal areas (protected marine and terrestrial 

species, protected habitats) 

o Tourism features and facilities (presence-recreational uses, occupation coastline along the border 

of protected area with tourist accommodation area (hotels, tourism settlement, camping sites, 

resorts) 

o Maritime transport (ports, harbor, shipping routes and density) 

o Invasive species. 

4.4 Methodology 

The testing Methodology, that included 7 phases, is described in Figure 9.)  

1) Definition of analysis criteria  

2) Recognition and mapping of environmental resources and protections  

3) Recognition and mapping of the maritime uses and economic activities  

4) Recognition of interferences between maritime uses/economic activities and environmental 

resources, and particularly of impacts and assessment  

5) Set up Ecological or Environmental indicators 

6) Set up monitoring for the coastal and marine environment 

7) Monitor, Evaluate and Report. 
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Figure 9 - Tested methodology for the Case study 

 

4.4.1 Definition of analysis criteria 

The first step was the definition of analysis criteria for the Case study. The used criteria were those related 

to environmental, economic, and administrative issues. 

• Environmental issues: marine habitats, terrestrial habitats, protected area, protected habitats and 

species 

• Economic issues: tourist arrivals and tourist nights 

• Administrative issues: administrative borders (ULSG), scope of Case study 

The ZPUIZ made an analysis of existing and available data using the regional database portal and national 

available data. Result of this activity were 86 available layers which has been uploaded in GAIR (Figure 10.) 
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Figure 10 - Uploaded layers by ZPUIZ (https://www.portodimare.eu/layers/?limit=20&offset=0)  

 

 

 

 

 

 

 

 

 

 

 

 

https://www.portodimare.eu/layers/?limit=20&offset=0
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4.4.2 Recognition and mapping of environmental resources and protections 

This recognition allowed the analysis of the distribution and possible overlaps of environmental resources 

and levels of protection. To this end, instruments for environmental protection (maps of protected areas, 

protected species and habitats, etc.), as well as maps illustrating eco-systemic characteristics, were 

collected and analysed (see some examples in Maps 8-11). 

 

 
Maps 8-11: Environmental resources and protection 
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4.4.3 Recognition and mapping of the maritime uses and economic activities 

This phase allowed the analysis of the distribution and different levels of intensity of maritime uses and 

economic activities on the sea and the coastal territories. The mapping was also allowed to identify any 

overlaps and possible interferences between co-existing uses and activities in the same area (Maps 12-14). 

 

Map 12: Occupation coastline with tourist accommodation areas along the border of Case study 

 

Map 13: Average vessels density in front of Case study 
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Map 14: Ports,marinas and maritime route 

To this end, Physical Plans in force on the coastal areas of the Case study were collected and analysed 

(chapter 4.2.3.). 

 

4.4.4 Recognition of interferences between maritime uses/economic activities 

and environmental resources, and particularly of impacts and assessment 

The analytical part provided a framework, geographically differentiated, based on the type and number of 

interferences, related to compatibility and potential conflicts between environmental protection and 

maritime activities. In this phase, it was important to consider with particular attention the areas of real or 

potential land/sea conflicts. 

Marine NATURA 2000 site consists of 21 uninhabited islands and cliffs, but near these islands, there are 

highly developed, and very popular tourist places on the Istrian west coast (Poreč-Parenzo, Funtana-

Fontane, and Vrsar-Orsera). Marine and coastal activities are often closely interrelated. To promote the 

sustainable use of maritime space, maritime spatial planning should take into account land-sea interactions. 

Many maritime uses need support installations on land. Some uses existing mostly on land (coastal tourism, 

ports, maritime traffic, building areas) but expand their activities to the sea as well. These interactions 

need to be understood, to assess their individual and cumulative impacts and potential conflicts. All these 

activities together could have a strong negative impact (than each of them individually), to marine and 

terrestrial habitats and/or marine and terrestrial species why this area is protected. 
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The most prominent anthropogenic cumulative impact (showed in Map 15) in the area of Case study are: 

 

Map 15: Maritime Use Conflicts Analysis (MUC) in Case Study  

Geospatial distribution of human activities 

 (https://www.portodimare.eu/maps/2810/view#/) 

 

Tourism: occupation coastline along the border of protected area with tourist accommodation area (hotels, 

tourism settlement, camping sites, resorts). Several existing tourist zones (2 camping sites, 1 hotel and 

tourist resort). In the south of the observed area is a planned zone for tourist purposes. The central part 

belongs to the planned sports and recreational purpose, mostly as a swimming pool and a lesser extent as a 

polyvalent sports and recreation center. Tourism is the leading economic branch in Croatia, as well as in 

the Istria County. Furthermore, tourism is the most important economic branch for all the 3 units of local 

self-government Poreč-Parenzo, Vrsar-Orser and Funtana-Fontana. According to the Tourism Master Plan of 

Istria Cunty (2015 – 202510), for 3 ULSG, the main tourist activities are: sports/water sports, nautical tourism, 

events, exclusive tourist resorts, and gastronomy. Nautical tourism represents an important sub-component 

in the overall tourist offer in area of case study. Two marina ports are situated in Vrsar and Funtana 

municipalities. According to the data of the Central Bureau of Statistics Republic of Croatia (2018), 3ULSG 

were a total of 66 041 beds. According to the types of facilities, camping sites and camping areas leading 

(48.9%), followed by hotels and similar accommodation, resorts and similar facilities (25.5%). Hotel 

accommodation is most developed in the area of the City of Poreč-Parenzo, and accommodation in camping 

 
10 Tourism master Plan of the Istria County (2015.-2025.). Available at:  https://www.istra.hr/hr/business-
information/tzi/master-plan-turizma-istre  

https://www.portodimare.eu/maps/2810/view#/
https://www.istra.hr/hr/business-information/tzi/master-plan-turizma-istre
https://www.istra.hr/hr/business-information/tzi/master-plan-turizma-istre
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sites in the municipalities of Vrsar-Orsera and Funtana-Fontane.As shown in Figure 11 for the period 2015-

2018 the number of arrivals and tourist nights are constantly increasing. In 2018, the total of tourist arrivals 

is more than one million and 6.5 million tourist nights. Approximately, half of the tourists is recorded in 

Poreč-Parezno (3,130,607 tourist nights), while in Vrsar-Orsera there were 1,590,819 tourist nights, and in 

Funtana-Fontane 1,692,854 tourist nights. 

 

Figure 11 - Number of arrivals and tourist nights (2015.-2018.) in Poreč, Vrsar and Funtana 

Marittime traffic: The environmental impact of shipping includes air pollution, water pollution, acoustic 

pollution, and oil pollution. Ballast water discharges by ships can also have a negative impact on the marine 

environment. Cruise ships, large tankers, and bulk cargo carriers use a huge amount of ballast water, which 

is often taken on in the coastal waters in one region after ships discharge wastewater or unload cargo, and 

discharged at the next port of call, wherever more cargo is loaded. Ballast water discharge typically contains 

a variety of biological materials, including plants, animals, viruses, and bacteria. These materials often 

include non-native, nuisance, invasive, exotic species that can cause extensive ecological and economic 

damage to aquatic ecosystems along with serious human health problems. Two invasive species, Mnemiopsis 

leidy and Caulerpa cylindracea, very significant for the area of the case study, were introduced through 

marine traffic (ballast water and anchoring). Noise pollution caused by shipping and other human enterprises 

has increased in recent history. The noise produced by ships can travel long distances, and marine species 

(e.g. Delphinus delphis) who may rely on sound for their orientation, communication, and feeding, can be 

harmed by this sound pollution.  

Most commonly associated with ship pollution are oil spills. While less frequent than the pollution that 

occurs from daily operations, oil spills have devastating effects. While being toxic to marine life, polycyclic 

aromatic hydrocarbons (PAHs), the components in crude oil, are very difficult to clean up, and last for years 

in the sediment and marine environment. Marine species constantly exposed to PAHs can exhibit 

developmental problems, susceptibility to disease, and abnormal reproductive cycles.  

https://en.wikipedia.org/wiki/Air_pollution
https://en.wikipedia.org/wiki/Water_pollution
https://en.wikipedia.org/wiki/Environmental_impact_of_shipping#Sound_pollution
https://en.wikipedia.org/wiki/Oil_pollution
https://en.wikipedia.org/wiki/Marine_environment
https://en.wikipedia.org/wiki/Marine_environment
https://en.wikipedia.org/wiki/Wastewater
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Contemporary_history
https://en.wikipedia.org/wiki/Oil_spills
https://en.wikipedia.org/wiki/Polycyclic_aromatic_hydrocarbons
https://en.wikipedia.org/wiki/Polycyclic_aromatic_hydrocarbons
https://en.wikipedia.org/wiki/Crude_oil
https://en.wikipedia.org/wiki/Sediment
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Ports, marinas and maritime routes:There are two ports open to public traffic and two nautical tourism 

ports – marina, as well as a fishing port. The observed area is located in the area belonging to the inland 

waterway. 

Invasive species (terrestrial and marine) 

Within the scope of the research, individual specimens of three invasive species of vascular flora were 

recorded (Bidens subalternans, Conyza canadensis, Datura stramonium). Of the invasive marine species, 

the most prominent are tentaculate ctenophore Mnemiopsis leidyi and the invasive species of alga Caulerpa 

cylindracea.  

Marine NATURA 2000 area HR3000003 Vrsarski otoci, according to the Standard Data Form can be affected 

by 8 pressures of human activities with high (H) and medium (M) intensity (Table 6). 

Table 6: Threats and pressures with negative impact to coastal and marine biodiversity of HR 3000003 Vrsarski  otoci 

No. Rank Threats and 

pressure (code) 

Description 

1. M DO3.01 Transportation & service infrastructure – PORTS AREAS 

2. M DO3.03 Transportation & service infrastructure – MARINE CONSTRUCTION 

3. M E03.01 Urbanisation, residential & commercial development –  

DISPOSAL OF HOUSHOLD RECREATIONAL FACILLITY WASTE 

4. M F02 Use of living resources –  

FISHING AND HARVESTING AQUATIC RESOURCES 

5. H F05 Use of living resources –  

ILLEGAL TAKING/REMOVAL OF MARINE FAUNA 

6. H GO1.01 Disturbance due to human activities. Outdoor sports, leasure and recreational activities – 

NAUTICAL SPORTS 

7. M HO3.03 Pollution – marine macro-pollution (i.e. plastic bags, styrofoom-accidental ingestion by 

marine turtles, mammals, marine birds) 

8. M K02.03 Eutrofication (natural) 

The reference list on threats and pressures is following the revised code list for Article 17 of “Habitats” Directive.  

 

The MUC module (Map 15) showed the following results: 

o Tourism (threats and pressures No. 3, 5, 6, 7 ) 

o Maritime traffic (threats and pressures No. 1, 2, 6, 7 ) 

o Ports, marinas and maritime routes (threats and pressures No. 1, 2, 6, 7) 

o Invasive species (threats and pressures not listed in the table) 
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The other impacts listed in Table 6 (No. 4, 8) have not been confirmed, as they represent metadata that 

are not available to the ZPUIZ. 

The negative cumulative impact of the anthropogenic pressure on coastal and marine habitats and their 

biodiversity is mostly evident in the areas of ports open to public transport to which maritime shipping 

routes lead.On the one side, the impact is positive because it contributes to economic development, while 

on the other side it is negative because it has a strong influence on sea, noise pollution, allochthon species 

introduction, increased marine litter, overload of urban area, and damaging Cymodocea nodosa meadows 

by anchoring. 

Impact and assessment 

There is no prescribed methodology or methodological frame for considering cumulative impacts by the 

applicable law and regulations in the sphere of the Croatian spatial planning and physical planning system. 

They are jointly evaluated and considered by the spatial planning experts and the authority for developing 

spatial plans, on the basis of strategic directions for spatial development and obligations under the legal 

framework. Further, the cumulative impacts of spatial planning implementation are also analysed and 

viewed in the process of strategic environmental impact assessment when developing the spatial plan. 

Strategic Environmental Assessment (SEA) is an important tool for implementing the ecosystem-based 

approach in maritime spatial planning as it identifies, describes and assesses the likely significant effects 

on the ecosystem. According to EU law (Directive 2001/42/EC) a SEA has to be carried out before a maritime 

spatial plan can be approved by the responsible authority in accordance with the criteria set out in this 

Directive and as required by the MSP Directive. This includes the preparation of an environmental report, 

the carrying out of public consultations, the taking into account of the environmental report and the results 

of the consultations in decision-making and the provision of information on the decision. In addition, for EU 

Member States, the impact assessments on habitats and species (Art. 6 of the “Habitats” Directive 

92/43/EEC) and on bird sanctuaries (Birds Directive 2009/147/EC) are obligatory. 

EIA is mandatory for the projects specified in the list of projects under Annex I of the Regulation on 

environmental impact assessment (OG 61/14) and for the projects for which EIA is established as mandatory 

in the process of evaluating the need for EIA. Projects for which process of evaluating the need for EIA is 

necessary are listed in Anexes II and III of the Regulation. 

Appropriate ENIA shall be carried out for all the projects and activities that may have an adverse impact on 

the conservation objectives of the ecological network areas (NATURA 2000), pursuant to the Ordinance on 

appropriate assessment of the impact of plans, programmes and projects on the ecological network (OG 

146/14). 

If environmental impact assessment (EIA) is required for an activity or project, the appropriate assessment 

for the ecological network shall be carried out as part of the EIA. If EIA is not required, the main assessment 

shall be carried out as a separate procedure. If the project is located within an already built-up part of a 

construction area, in such case, the ENIA is not required. 
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4.4.5 Seting up the Ecological or Environmental indicators 

The term indicator is meant to summarize and effectively present informations on the state of the 

environment, which is better suited to make decisions regarding its management. 

According to the OECD definition from 1993 the indicator is: "Indicator/parameter or a value derived from 

parameters, which points to, provides information about/ describes the state of the phenomenon/ 

environment/ area and has further implications for the environment. Indicator is not necessarily a 

parameter, but may be a term derived from the individual or from a set of parameters relating to the 

environment". 

Indicators are an effective way to monitor changes and achieving the objectives of sectorial policies and 

strategies. Indicators should be representative, relevant, credible and accurate. There are many criteria 

for the selection of indicators, but the most important are the following: how important is the problem from 

the standpoint of environmental damage, how policy looks at the problem and is it possible to collect and 

measure the indicators.  

Commission Decision (EU) 2017/848 of 17 May 2017 lays down criteria and methodological standards on good 

environmental status (GES) of marine waters and specifications and standardised methods for monitoring. 

State assessment or assessment of whether it is achieved good ecological status (GES) is the underlying 

assumption MSFD in respect to its main goal to achieve and maintain good status of the marine environment 

by 2020.  

According to the results of Case Study, as descriptor within MSFD and in accordance with the Convention on 

Biological Diversity (CBD, 1992) are: 

Descriptor 1. Biological diversity 

Biological diversity: the variability among living organism from all sources including, inter alia, terrestrial, 

marine and other aquatic ecosystems and the ecological complexes of which they are part; this includes 

diversity within species, between species and of ecosystems.  

Recommendation for the quality of Descriptor 1: Biological diversity is maintained. The quality and 

occurrence of habitats and the distribution and abundance of species are in line with prevailing 

physiographic, geographic and climatic conditions.  

GES for Descriptor 1 will be achieved given no further loss of the diversity of genes, species and 

habitats/communities at ecologically relevant scales and when deteriorated components, where intrinsic 

environmental conditions allow, are restored to target levels.  

Attributes of biological diversity: The recommended levels of ecological organisation for assessment are as 

follows: Species state (including intra-specific variation, where appropriate); Habitat/community state; 

Landscape state; Ecosystem state. 

Biodiversity components are:  

• The predominant seabed and water column types; 

• Special habitat types;  

• Habitats in particular areas (e.g. in pressured or protected areas); 

• Biological communities associated with the predominant seabed and water column 

habitats; 

• Fish, marine mammals, reptiles, birds; 

• Other species; 

• Non-indigenous, exotic species and genetically distinct forms of native species. 
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Table 7: Criteria and Indicator classes for assessing the GES for the species 

Criteria Indicator classes 

Species distribution Distributional range 

 Distributional pattern 

Population size Population biomass 

 Population abundance (number) 

Population condition Population demography (body size or age class structure, sex 
ratio, fecundity rates, survival/mortality rates) 

 Population genetic structure 

Criteria and Indicator classes for assessing the GES for Habitat/community state 

Criteria Indicator classes 

Habitat distribution Distributional range 

Habitat extent Distributional pattern 

 Habitat area 

 Habitat volume 

Habitat condition Condition of the typical species and communities 

 Relative abundance and/or biomass 

 Physical, hydrological and chemical conditions 

Descriptor 2: Non-indigenous species 

The identification and assessment of pathways and vectors of spreading of non-indigenous species as a result 

of human activities is a prerequisite to prevent that such species introduced as a result of human activities 

reach levels that adversely affect the ecosystems and to mitigate any impacts. The initial assessment has 

to take into account that some introductions due to human activities are already regulated at Union level 

to assess and minimise their possible impact on aquatic ecosystems and that some non-indigenous species 

have commonly been used in aquaculture for a long time and are already subject to specific permit 

treatment within the existing Regulations. There is still only limited knowledge about the effects of the 

non-indigenous species on the environment. Additional scientific and technical development is required for 

developing potentially useful indicators, especially of impacts of invasive non-indigenous species (such as 

bio- pollution indexes), which remain the main concern for achieving good environmental status. The priority 

in relation to assessment and monitoring relates to state characterisation, which is a prerequisite for 

assessment of the magnitude of impacts but does not determine in itself the achievement of good 

environmental status for this descriptor. 

The Task group 2 (TG2 Report) coordinated the following definition for the explanation of Non-indigenous 

species, as the descriptor within MSFD:  

Non-indigenous species (NIS; synonyms: alien, exotic, non-native, allochthonous) are species, subspecies or 

lower taxa introduced outside of their natural range (past or present) and outside of their natural dispersal 

potential. This includes any part, gamete or propagule of such species that might survive and subsequently 

reproduce. Their presence in the given region is due to intentional or unintentional introduction resulting 
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from human activities. Natural shifts in distribution ranges (e.g. due to climate change or dispersal by ocean 

currents) do not qualify a species as a NIS. However, secondary introductions of NIS from the area(s) of their 

first arrival could occur without human involvement due to spread by natural means. 

Invasive alien species (IAS) are a subset of established NIS which have spread, are spreading or have 

demonstrated their potential to spread elsewhere, and have an adverse effect on biological diversity, 

ecosystem functioning, socio-economic values and/or human health in invaded regions. Species of unknown 

origin which cannot be ascribed as being native or alien are termed cryptogenic species. They also may 

demonstrate invasive characteristics and should be included in IAS assessments. 

Recommendation for the quality of Descriptor 2: Non-indigenous species introduced by human activities are 

at levels that do not adversely alter the ecosystem. 

GES for Descriptor 2 is explained: IAS cause adverse effects on environmental quality resulting from changes 

in biological, chemical and physical properties of aquatic ecosystems. These changes include, but are not 

limited to: elimination or extinction of sensitive and/or rare populations; alteration of native communities; 

algal blooms; modification of substrate conditions and the shore zones; alteration of oxygen and nutrient 

content, pH and transparency of water; accumulation of synthetic pollutants, etc. The magnitude of impacts 

may vary from low to massive and they can be sporadic, short-term or permanent. 

 

It is suggested to observe following: 

Abundance and state characterisation of non-indigenous species, in particular invasive species 

• Trends in abundance, temporal occurrence and spatial distribution in the wild of non-indigenous 

species, particularly invasive non-indigenous species, notably in risk areas, in relation to the main 

vectors and pathways of spreading of such species. 

Environmental impact of invasive non-indigenous species 

• Ratio between invasive non-indigenous species and native species in some well-studied taxonomic 

groups (e.g. fish, macroalgae, molluscs) that may provide a measure of change in species composition 

(e.g. further to the displacement of native species). 

• Impacts of non-indigenous invasive species at the level of species, habitats and ecosystem, where 

feasible. 
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4.4.6 Setting up the monitoring for the coastal and marine environment 

The monitoring programmes are described in Marine Strategy Framework Directive (http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?)  (Annex 5). 

Article 11 of the Marine Strategy Framework Directive (2008/56/EC) provides legally binding requirements 

for Member States to establish and implement coordinated monitoring programmes for the ongoing 

assessment of the environmental status of marine waters. Member States are to notify the Commission under 

MSFD Article 11 of their monitoring programmes by 15 October 2014 so that the Commission can assess 

whether the elements notified constitute an appropriate framework to meet the requirements of the 

Directive. 

The Monitoring system for the ongoing assessment of the status of the Adriatic Sea (2021-2026) was revised 

in February 2021. (OG 28/2021), and refers to the Adriatic Sea under the sovereignty of the Republic of 

Croatia (Figure 10). 

 

Figure 12 - Scope of the monitoring program for Croatian part of the Adriatic Sea 

MSFD is based on the ecosystem approach to management of human activities, as well as other principles of 

integrated coastal zone management. On that track, it is important to establish the protection and the 

preservation of the marine environment, preventing its degradation and/or, if feasible, restoration of 

marine ecosystems in areas affected by adverse impacts. Furthermore, it should prevent and reduce loads 

into the marine environment in order to gradually eliminate pollution and significant adverse effects and/or 

risks to marine biodiversity, marine ecosystems, human health or the legitimate use of the sea and to 

achieve sustainability of good status of the marine environment.  

  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do
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WFD (Directive 2000/60/EC), introduce general requirement for ecological protection, and a general 

minimum chemical standard, was introduced to cover all surface waters. These are the two elements "good 

ecological status" and "good chemical status". Good ecological status is defined in Annex V of the Water 

Framework Directive, in terms of the quality of the biological community, the hydrological characteristics 

and the chemical characteristics. As no absolute standards for biological quality can be set which apply 

across the Community, because of ecological variability, the controls are specified as allowing only a slight 

departure from the biological community which would be expected in conditions of minimal anthropogenic 

impact. A set of procedures for identifying that point for a given body of water, and establishing particular 

chemical or hydromorphological standards to achieve it, is provided, together with a system for ensuring 

that each Member State interprets the procedure in a consistent way (to ensure comparability). 

According to WFD, the method used to categorise the coastal waters along the Croatian, as well as the 

Istrian coast is the CARLIT (Littoral Cartography) method (Map 16). This method is based on the sampling 

survey in a entire coast with a small boat kept as close as possible to the shoreline and on annotating the 

appearance and abundance of littoral and upper-sublittoral communities along the rocky shore. Macroalgal 

communities and geomorphological factors of the coastline sectors, which are one of the most important 

ecological features that influence macroalgal assemblages, are directly annotated in a graphic display – 

maps (nautical, aerials and satellite photographs). This graphic support must be of an appropriate scale and 

suitable for use in the field and for notation of macroalgal assemblages and geomorphological factors (map 

scale 1:10.000 or 1:5.000). 

According to the literature and experimental work, it is established that the macroalgal assemblages in the 

upper infralittoral are sensitive to environmental changes. Thus, settlements of Cystoseira in pristine areas 

are well developed (with continuous settlements), while in slightly polluted and polluted areas, tolerant 

and opportunistic species dominate (e.g., the crustose algae Corallina elongata and genus Ulva).  
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Map 16: Monitoring - marine Natura 2000 site HR 3000003 Vrsarski otoci-CARLIT method         

(Marine Research Center »Ruđer Bošković«, Rovinj, 2016.) 

https://www.portodimare.eu/maps/2802/view#/ 

The results of the CARLIT method are calculated as EQR (ecological quality ratio) values (Table 7) according 

to the following formula: 

𝐸𝑄𝑅 =  
∑

𝐸𝑄𝑠𝑠𝑖𝑥 𝑙𝑖

𝐸𝑄𝑟𝑠𝑖

∑ 𝑙𝑖

 

where: 

i – geomorphological relevant situations (GRS)  

EQssi – environmental quality (EQ) at the study site for the situation i  

EQrsi – environmental quality (EQ) at the reference sites for the situation i 

li – coastal length of the study coast for the situation i  

  

https://www.portodimare.eu/maps/2802/view#/
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Table 8: Correspondence between ecological status (ES) classes by colour and ecological 

quality ratio (EQR), according to expert analysis of our data and the normative definitions of 

the classes in the WFD 

Ecological status EQR Colour 

High > 0.75 – 1  

Good > 0.60 – 0.75  

Moderate > 0.40 – 0.60  

Poor > 0.25 – 0.40  

Bad 0 – 0.25  

 

 

4.4.7 Monitor, Evaluate and Report 

At this phase, it is necessary to implement Monitoring program related to the state level. The monitoring 

program is carried out by scientific institutions, and the obtained results are uploaded in state databases. 

At the same time, it is necessary to evaluate the application of measures which has been adopted for the 

protection and management of the marine and coastal zone. The Programme of Measures for the Protection 

and Management of the Marine and Coastal Zone of the Republic of Croatia (OG 97/2017) has been adopted 

in 2017. It is necessary to evaluate the spatial development, protection and use of the marine and coastal 

ecosystems, as well as the coastal zone management system. 

According to the PPA, the territorial status reports are prepared to obtain a comprehensive overview of 

spatial development and future spatial development trends, as well as an overview of the implementation 

of spatial planning instruments and measures taken by competent authorities in the period under review. 

They are being prepared for a four-year period on state, regional / county and local levels. 
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5 ACTION PLAN FOR MARITIME SPATIAL PLANNING IN ISTRIA 

COUNTY 

Institute for Physical Planning Region of Istria (ZPUIZ) is a competent authority for MSP, within the powers 

defined by the PPA. 

Spatial Plan of Istria County has been developed at county level (2016). It includes provisions for the use of 

marine areas (up to the external limit of the territorial sea). The amendment of PPA came into force in July 

2017, providing the full transposition of the EU MSP Directive into the legislation of the Republic of Croatia. 

Section 4.2 of the Act, defines the Protected (Marine) Coastal Area (PCA) (Art. 45-49.f) as a zone of special 

State interest, encompassing the area of coastal cities and municipalities (including territorial sea). Within 

that zone, and in order to ensure protection and sustainability of development and planning, restricted area 

covering 1 000 m wide continental belt (both on terrestrial part and islands) and 300 m wide sea belt, 

measured from the coastline, is established. In addition, land-sea interactions are explicitly addressed as 

part of Art. 8, 49.b.1, 49.c of the Act, being one of the key principles of spatial planning. 

According to PPA and the regulations enacted under it, the Spatial Plan of Istria County includes locations 

for different categories of use, such as ports and marinas, waterways, underwater cables and pipelines, 

protected areas, underwater archaeological sites and aquaculture areas. Majority of the MSP Directive 

provisions regarding the activities ongoing in the sea area are covered in the existing county spatial plan.  

However, Spatial Plan of Istria County will be revised and restructured in the process of transition to 

the “new generation” of plans according to the amendment of Physical Planning Act from 2017, 

according to Articles 45a-49f. The revision of the Spatial Plan of Istria County is planned for 2022. First, 

the State Plan for Spatial Development has to be adopted (chapter 3.1, page 20), as well as the Development 

Plan of the Region of Istria (2021-2027). Adoption of the Development Plan is expected by the end of this 

year (2021), and it is in charge of Regional Coordinator for European Programmes and Funds of the Region 

of Istria "AURORA" (https://www.istra-europa.eu/stratesko-planiranje/) which has a key role in the 

preparation of acts and documents of strategic planning in the Region, based on Law on Regional 

Development of the Republic of Croatia (OG 147/2014, 123/2017, 118/2018) and Law on Strategic Planning 

System and Development Management of the Republic of Croatia (OG 123/2017). Regional Development 

Plan defines the development and strategic goals for the period 2021-2027. The Spatial Plan of the Istrian 

County must be harmonized with both documents. 

5.1 Planning approach and methodology 

As mentioned in chapter 3.2.1. there is no single MSP plan for the Croatian marine area. However, the 

analysing of the existing condition of scope area (chapter 4.2), as well as the tested methodology (chapter 

4.4) could be applied for future MSP processes in Istria County. The proposed methodology includes 7 phases: 

1) Definition of analysis criteria  

2) Recognition and mapping of environmental resources and protections  

3) Recognition and mapping of the maritime uses and economic activities  

4) Recognition of interferences between maritime uses/economic activities and environmental 

resources, and particularly of impacts and assessment  

5) Set up Ecological or Environmental indicators 
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6) Set up monitoring for the coastal and marine environment 

7) Monitor, Evaluate and Report 

All phases are described in detail in the Case study of marine NATURA 2000 site HR 3000003 Vrsarski otoci. 

5.2 Specific objectives and specific measures 

Due to the variety of existing policies related to the management of marine and coastal environments that 

are mutually connected, in 2012 the Government of Croatia decided to link the obligations arising from the 

MSFD and the ICZM Protocol, including links with Integrated Water Resources Management (IWRM) and 

climate changes in the coastal area, into one strategic document that would reflect and harmonise the 

management solutions for the sustainability of the coastal and marine environment, economy and society. 

According to the Environmental Protection Act, the Croatian Government adopted Regulation on 

development and implementation of the documents of the Marine Environment and Coastal Zone 

Management Strategy (OG 112/2014). The development of the Marine Environment and Coastal Zone 

Management Strategy (Marine Strategy) is coordinated by MESD. The National Committee, representing 

inter- ministerial coordinative body was established in 2012 for the development and implementation of the 

Marine Strategy and its members were appointed by the Croatian Government11.  

Within the process of Marine Strategy development, preparatory documents and action programmes were 

developed as follows:  

- The Initial Assessment of the Status of Marine Environment and the pressures thereon in the 

Croatian part of the Adriatic Sea (adopted in 2012)  

- Set of Characteristics for Good Environmental Status for the Marine Waters under the Sovereignty 

of the Republic of Croatia (adopted in January 2015)  

- Economic and social analysis of the use and the cost of degradation of marine and coastal 

environment (adopted in June 2015)  

- Monitoring system for the ongoing assessment of the status of the Adriatic Sea (OG 153/2014)  

- Programme of Measures for the Protection and Management of the Marine Environment and Coastal 

Zone of the Republic of Croatia (OG 97/2017), as the most comprehensive document addressing 

land-sea interactions  

- Action Programme for the Marine Environment and Coastal Zone Management Strategy: Monitoring 

system for the ongoing assessment of the status of the Adriatic Sea 2021-2026 (OG 28/2021)  

The first three documents were revised in 2019. 

As mentioned in Chapter 3.1, spatial planning in the Republic of Croatia is divided into three levels: the 

state level, the regional level, and the local level-principle of vertical integration.The State, regional and 

local self-government units and other public law bodies shall be required to cooperate and respect the 

objectives and interests expressed in the higher-level documents and other development documents 

(strategies, plans, programmes, etc), which are adopted pursuant to special regulations and which have an 

effect on spatial planning and spatial development.  

 
11 The expert team for developing the documents includes:the Institute of Oceanographyand Fisheries, the Faculty of 
Economies of the University of Split, and the Priority Actions Programme-Regional Activity Centre (PAP/RAC) of the UNEP-MAP 
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The Istria County, as well as all coastal counties in the Republic of Croatia (7), must apply the adopted 

regulations at the state level. The following is the list of specific objectives and measures that must be 

applied to the future planning of marine areas in Istria County, and which are also published in The 

Programme of Measures for the Protection and Management of the Marine Environment and Coastal Zone of 

the Republic of Croatia (OG 97/2017), as the most comprehensive document addressing land-sea 

interactions. 

The measures marked in red derive from the testing activities in the Case study and completely overlap 

with the measures adopted at the state level. 

KEY 

*Common-management 

measures 

**Measures for the marine 

environment (MSFD) 

***Measures for the coastal 

zone-(ICZM Protocol) 

Measures coming from 

the Case study 

 

1. STRATEGIC PRIORITY: IMPROVING THE OPERATIONAL FRAMEWORK FOR COORDINATED MARINE ENVIRONMENT 

AND COASTAL ZONE MANAGEMENT 

SPECIFIC OBJECTIVES MEASURES 

1.1. ESTABLISHING THE SYSTEM 

FOR COORDINATED, 

PARTICIPATIVE AND 

TRANSPARENT CONSULTATION 

AND DECISION-MAKING ON THE 

USE OF COASTAL AND MARINE 

RESOURCES 

1.1.1. Establish permanent coordinating mechanism for efficient implementation of 

the Strategy for marine environment and coastal zone management* 

1.1.2. Strengthen coordination in the preparation of normative, strategic and 

planning documents for the management and protection of the marine environment 

and coastal zone at the national and county levels*  

1.1.3. Strengthen the coordinating role of the physical planning system in the process 

of preparation of spatial plans and the process of preparation of sectoral and 

development strategic plans/documents* 

1.1.4. Ensure quality participation and timely response of the interested public in the 

processes of marine environment and coastal zone protection and management*  

1.1.5. Formulate priority needs for transboundary and broader international 

cooperation in the protection of marine environment and coastal zone management 

in the context of existing regional coordinating bodies and EU territorial cooperation 

programmes*  

1.2. IMPROVING THE 

REGULATORY FRAMEWORK AND 

HARMONISING THE TERMS 

RELATED TO THE MANAGEMENT 

AND PROTECTION OF THE 

MARINE ENVIRONMENT AND 

COASTAL ZONE 

1.2.1. Integrate the principles of integrated management into the regulatory 

framework for the management of the maritime domain  

1.2.2. Elaborate additional normative preconditions for further development of 

maritime spatial planning*  

1.2.3. Apply the institute of the coastal setback adjustment pursuant to the provisions 

of the ICZM Protocol* 

1.2.4. Adapt the existing and prepare new planning and implementing subordinate 

regulations necessary for effective management of protected areas*  
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2. STRATEGIC PRIORITY: STRENGTHENING THE CAPACITY FOR THE IMPLEMENTATION OF MANAGEMENT AND 

PROTECTION OF THE MARINE ENVIRONMENT AND COASTAL ZONE 

SPECIFIC OBJECTIVES MEASURES 

2.1. ESTABLISHING A 

COORDINATED SYSTEM FOR 

MONITORING THE STATUS OF 

COASTAL AND MARINE 

ECOSYSTEMS AND PROCESSES 

2.1.1. Coordinated implementation of the national monitoring programme in 

accordance with the MSFD and other national monitoring programmes carried out in 

the Adriatic waters under the sovereignity of the Republic of Croatia**  

2.1.2. Establish transnational (Adriatic) programme for monitoring the status of 

marine environment**  

2.1.3. Systematically monitor, research and evaluate the conditions and processes in 

the coastal zone area*** 

2.2. EFFICIENT INFORMATION 

MANAGEMENT IN THE FUNCTION 

OF INTEGRATED MARINE 

ENVIRONMENT AND COASTAL 

ZONE MANAGEMENT 

2.2.1 Complement the contents of the existing databases and spatial databases in the 

function of integrated marine environment and coastal zone management*  

2.2.2. Improve the interoperability of various databases*  

2.3.IDENTIFY AND VALORIZE 

THE PRIORITY AREAS FOR THE 

PRESERVATION OF BIODIVERSITY 

IN THE MARINE ENVIRONMENT 

AND COASTAL ZONE 

2.3.1. Preserve marine habitats by reducing antrophogenically-induced 

eutrophication, pollution and other activities** 

2.3.2. Map seagrass meadows, coralligenous and maërl, develop methods for 

monitoring their distribution and implement national programmes for monitoring their 

conservation status, pursuant to the Habitats Directive**  

2.3.3. Prohibit fishing (trawl nets, dredgers, shore seines or similar nets) and other 

activities above the coralligen area and in its vicinity**  

2.3.4. Develop a spatial analysis and map the activities/pressures on the marine 

environment and coastal zone  

2.3.5. Identify priority areas for the protection of renewable marine resources (Marine 

Managed Area -MMA) 

2.4. IMPROVE THE QUALITY OF 

SPATIAL AND DEVELOPMENT 

PLANNING AND ASSESSMENT OF 

THE IMPACT ON THE 

ENVIRONMENT AND NATURE IN 

THE FUNCTION OF THE 

INTREGRATED MANAGEMENT OF 

THE MARINE ENVIRONMENT AND 

COASTAL ZONE 

2.4.1. Develop methods and criteria of spatial and protection planning, with an 

emphasis on multidisciplinary approaches (integrated landscape evaluation, 

vulnerabilities and benefits analysis, carrying capacity assessment of coastal and 

marine ecosystems and space)* 

2.4.2. Improve the results of strategic environmental assessment procedures for 

spatial planning documents and sectoral PPS in relation to their use in the 

management and protection of the marine environment and coastal zone* 

2.4.3. Improve environmental impact studies and Main Assessment study in the 

procedure of the Ecological Network Impact Assessment (ENIA), with an emphasis on 

their use in the management and protection of the marine environment and coastal 

zone*  
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2.5.INCREASE THE EFFICIENCY 

OF THE CAPACITIES FOR 

PROTECTION AND MANAGEMENT 

OF THE MARINE ENVIRONMENT 

AND COASTAL ZONE 

2.5.1. Strengthen expert capacities of the coordinating mechanism for 

participatory planning, cross-sectoral cooperation and sustainable management of 

the marine environment and coastal zone*  

2.5.2. Strengthen expert capacities for the management of the maritime domain  

2.5.3 Strengthen the capacities for monitoring the maritime domain through 

strengthening of the competent inspectional services***  

3. STRATEGIC PRIORITY: IMPROVING THE IMPLEMENTATION OF INSTRUMENTS FOR ACHIEVING GOOD 

ENVIRONMENTAL STATUS OF THE MARINE ENVIRONMENT AND COASTAL ZONE  

SPECIFIC OBJECTIVES MEASURES 

3.1. IMPROVE THE EXISTING 

AND INTRODUCE NEW 

INSTRUMENTS FOR THE 

IMPLEMENTATION OF SPATIAL 

PLANNING DOCUMENTS IN THE 

COASTAL ZONE 

3.1.1. Improve the quality of future construction and the built environment, and 

create a distributive justice through use of instruments for the management of 

building land in settlements*** 

3.1.2. Develop a methodology for preparation of urban rehabilitation and urban 

transformation plans, aimed at solving the dominant infrastructural, 

environmental, formative and socio-economic issues in coastal settlements*** 

3.2. IMPROVE THE 

MANAGEMENT OF THE MARITIME 

DOMAIN  

3.2.1. Establish the maritime domain limits in the entire Adriatic and ensure their 

registration in Land Registry books*** 

3.2.2. Improve the system for protection and management of the maritime domain in 

general use*** 

3.3. IMPROVE THE MARINE 

LITTER MANAGEMENT SYSTEM 

3.3.1. Develop a national plan for marine litter management**  

3.3.2. Collect data and estimate the level of harmful effects of marine litter** 

3.3.3. Collect marine litter by diving actions and trawling**  

3.4. REDUCE THE IMPACT OF 

FISHERIES ON THE MARINE 

ENVIRONMENT  

3.4.1. Monitor the recovery of the living resources of the Adriatic in critical areas**  

3.5. MITIGATE THE IMPACT OF 

MARICULTURE ON THE MARINE 

ENVIRONMENT 

3.5.1. Establish regular implementation of monitoring programmes in the fish and 

shellfish farm areas**  

3.5.2. Promote research into cultivation of new autochthonous species**  

3.5.3. Prepare the Ordinance on regulating the transfer of cultivated species, farming 

tools and farming cages from one sea farming area into another (this measure does 

not apply to the transfer between Croatian sea farms)** 

3.6. REDUCE THE RISK OF 

ENTRY OF ALIEN AND INVASIVE 

ALIEN SPECIES THROUGH 

MARITIME TRAFFIC (BALLAST 

WATERS AND SHIP BIOFOULING) 

3.6.1 Develop and implement subregional - Adriatic protocol on the implementation 

of the International Convention for the Control and Management of Ships' Ballast 

Water and Sediments (BWM)**  

3.6.2. Establish implementation of a regular Port Control Survey**  
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3.6.3. Establish the system for early detection, warning, and quick removal of the 

introduced invasive alien species** 

3.7. REDUCE ENERGY INPUT 

INTO THE MARINE 

ENVIRONMENT (UNDERWATER 

NOISE) 

3.7.1. Establish and develop a register that would record, assess and manage the 

spatial and temporal distribution of the impulsive anthropogenic noise sources in the 

frequency range from 10 Hz to 10 kHz**  

3.7.2. Monitor through measurement stations, and/or through acoustic modelling, if 

possible, the level trends in the continuous underwater noise within the 1/3 octave 

band center frequencies of 63 and 125 Hz**  

3.7.3 Establish regional cooperation with coordinated approach to Descriptor 11 in 

the Adriatic Sea, and strengthen knowledge and ensure sharing of experiences on the 

possible impact of noise on marine organisms in the Adriatic Sea**  

3.8. PROTECTION AND 

PRESERVATION OF 

BIODIVERSITY 

3.8.1. Analyze the risks of incidental catch of turtles, marine mammals, sharks, rays 

and seabirds by different fishing gear** 

3.8.2. Develop a plan to reduce incidental catch of protected vertebrate species 

(marine mammals, seabirds, sea turtles, sharks, rays) by fishing gear** 

3.8.3. Adopt fishing provisions aimed at reducing incidental catch** 

3.9. DEVISE AND IMPLEMENT 

METHODS AND TECHNOLOGIES 

FOR ADAPTING TO CHANGES IN 

THE MARINE AND COASTAL 

 

3.9.1. Conduct biological and fisheries research related to the exploitation of non-

indigenous (allochthonous) commercially potentially important species** 

3.9.2. Implement adaptations related to the changes in fishing technology aimed 

at harvesting non-indigenous (allochthonous commercially potentially important 

species** 

3.9.3. Implement adaptations related to the introduction of new autochthonous 

warmwater fish and shellfish species in mariculture and the increase in production 

(farming) of warmwater fish and shellfish species** 

3.9.4. Implement adaptations related to the changes in farming technology** 

3.9.5. Enhance the resilience of coastal settlements to the occurrence of extreme 

weather and climate hazards* 

3.9.6. Develop adaptation of the coastal zone to sea level rise* 

KEY 

*Common-management 

measures 

**Measures for the marine 

environment-MSFD 

***Measures for the 

coastal zone-ICZM 

Protocol 

Measures coming 

from the Case study 
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The relevant Croatian and EU legislations and documents for the Action Plan on marine NATURA 2000 site 

HR3000003 Vrsarski otoci are: 

o Strategy for Spatial Development of the Republic of Croatia (OG 106/2017) 

o Marine Environment and Coastal Area management Strategy of the Republic of Croatia 

o National strategic plan for the development of fisheries in the Republic of Croatia (OG 123/13) 

o The State Plan for Spatial Development (in the process of development) 

o Physical Planning act (OG153/14, 65/17,114/18,39/19/,98/19) 

o Act on Maritime Property and Seaports (OG 158/03, 100/04, 141/06,38/09,123/11,56/16,98/19) 

o Maritime code of the Republic of Croatia (OG 181/04,76/07,146/08,61/11,56/13,26/15,17/19) 

o Nature Protection Act (OG 80/13, 15/18, 14/19, 127/19) 

o Environmental Protection Act (OG 80/13, 153/13, 78/15, 12/18, 118/18) 

o Decree on the ecological network and competences of public institutions for the management of 

ecological network areas (OG 80/19) 

o Ordinance on the appropriate assessment of the impact of plans, programmes and projects on the 

ecological network (OG 146/14) through which Croatian legislation was harmonized with EU 

regulations in the field of nature protection 

o Ordinance on the list of habitat types, habitat maps and endangered and rare habitat types (OG 

88/14) 

o Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora 

dated 22 Jul 1992 changed and completed with Directive 2006/105/EEC dated 20 Dec 2006 (Habitats 

Directive) 

o Council Directive 2009/147/EC dated 26 Jan 2010 on the conservation of wild birds (Birds Directive) 

and Convention on the conservation of European wildlife and natural habitats (the Bern Convention) 

–Emerald Network 

o Status of Environmental Impact assesment (EIA ) and Ecological network impact assesment (ENIA) 

o Development Plan of Istria County (in the process of development) 

o Spatial Plan of Istria County (OG of Istria County 02/2, 01/05, 04/05, 14/05, 10/08, 07/10, 16/11, 

13/12, 09/16, 14/16) 

o Spatial development plan of the municipality Funtana-Fontane (OG of the municipality  Funtana-

Fontane 02/08, 03/12, 05/15, 02/18, 05/18) 

o Spatial development plan of the city of Poreč-Parenzo (OG of the city of Poreč-Parenzo 14/02, 

08/06, 07/10, 08/10) 

o Spatial development plan of the municipality Vrsar-Orsera (OG city of Poreč-Parenzo 15/06, OG of 

the  municipality Vrsar-Orsera 04/07, 06/14, 04/17). 
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5.3 Activities for the consolidation, implementation and updating of the Plan 

Institute for Physical Planning Region of Istria (ZPUIZ) is competent authority for MSP in County level, within 

the powers defined by the PPA. 

The stage of consolidation and updating of the plan requires proper tools and methodology which are: 

• Knowledge improvement, organization, and integration: 

o dedicated Geoportal 

o Integration of key gaps (data and best available knowledge) 

• Deepening of analyses and definition of plan choices 

o using decisional support systems, tools for MSP (e.g. MUC and CEA) 

o comparative scenario evaluation 

o dedicated tools for assessments of the socio-economic effects of plan choices 

• Detailing of analyses and definition of plan choices 

o spatial resolution improvement 

o detailing measures: from vocations to decisions on the use of space and resources 

o relationships between Plans and Climate Change, emerging sectors and technologies  

• Coherence with other planning processes 

o addressing state/local plans (state development plan, municipality plans, protected areas, 

NATURA 2000 management plans) 

o linking and harmonization with other rules and plans (e.g., MSFD, WFD) 

• Multi-level governance 

o development and maintenance over time of consultation processes with the ‘stakeholders' 

o checking evolution of the situation of maritime areas  

o refining multi-level governance mechanisms 

o financing the plan 

• Adaptation of the plan 

o based on the level of achievement of the objectives set and the real effectiveness of the 

proposed/implemented measures 

o make transparent the link between management objectives and actions identifying missing data 

and knowledge, and thus bringing out the new knowledge needed to guide research and data 

collection action 

o feedback from stakeholders should be collected. 
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With all of the above, it is necessary to provide financial resources for the development of an Action Plan 

in the budget of the Istria County, as well as to provide availability of the Action Plan on the ZPUIZ 

institutional web page (www.zpuiz.hr ). 

It should also be noted that the ZPUIZ was involved in the process of drafting the Regional Development 

Plan (2021-2027). In the specific objective 1.3. "Strategic and sustainable approach to spatial development" 

ZPUIZ added measure 1.3.2. Integrated coastal zone management of the Istrian County, as well as the 

measure 1.3.3. Maritime spatial planning in all relevant regional sectoral documents. 

The Vice President and Acting President of the Istrian County gave strong support to the entire PORTODIMARE 

project and the Action Plan (AT2.8.3), expressing the unequivocal opinion that the Action Plan is the first 

document at the county level that considered maritime planning in accordance with the MSP Directive and 

ICZM Protocol. Expression of interest has been signed in January 2021. 

http://www.zpuiz.hr/
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