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Objectives

www.aquacross.eu22/04/2016

Ensure stakeholder engagement, knowledge exchange 
and social learning across aquatic ecosystems to 
achieve practical policy solutions and to co-create 
concepts and develop products, share experiences with 
implementing policies and respective management 
approaches, as well as provide critical feedback on 
project outputs as a contribution to the general 
discussion within the context of the GEF-7.



Expected outputs, participants will be:

www.aquacross.eu22/04/2016

Understand how to identify and assess drivers and pressures of 
aquatic ecosystems, understand causalities between 
biodiversity, ecosystem functions and services; 

Acquire knowledge on the exchange of data, information and 
research results through an information platform and forecast 
biodiversity and ecosystem service provision. 



Desired outcomes

www.aquacross.eu22/04/2016

Advance science and knowledge by contributing to the 
integration of biodiversity, freshwater, coastal and marine 
knowledge, concepts, information, methods, and tools across 
multiple research fields. 

Connect policy, businesses and society by improving ecosystem-
based management; thus, resulting in broader constituencies 
for conservation and expanded possibilities to guide decision-
making, as well as opportunities to add or create new value to 
protected areas and manage aquatic ecosystems sustainably 
outside of these areas.



The strait of Gibraltar unites us!

www.aquacross.eu22/04/2016



Spain
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Agreement in between Andalusia and IOC-UNESCO

www.aquacross.eu/Event: 
Author:



Morocco

www.aquacross.eu
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Name: Knowledge, Assessment, and Management 
for AQUAtic Biodiversity and Ecosystem Services 
aCROSS EU Policies (AQUACROSS)

Type of project: Research and Innovation

Funding: Horizon 2020

Budget: ca. 7 million EUR

Duration: 1 June 2015—30 November 2018

The Project
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AQUACROSS Partners
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Biodiversity provides ecosystem services crucial for 
human well-being. As biodiversity is declining, despite 
existing environmental policies, there is an urgent need 
to both document and evaluate :

1. effects of drivers of change to biodiversity, 

2. links between biological diversity, ecosystem functions 
and resilience, and in turn to ecosystem service provision

These actions will help ensure effective policy and 
sustainable development.

The Challenge

11/21/2018 www.aquacross.eu/Event:
Author:

Image Sources: 
Wikipedia Commons



AQUACROSS – General context
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AQUACROSS (Knowledge, Assessment, and Management for 
AQUAtic Biodiversity and Ecosystem Services aCROSS EU policies



1. To support the coordinated implementation of the EU 2020 
Biodiversity Strategy and international biodiversity targets;

2. To explore, advance and support the implementation of the 
EBM concept across aquatic ecosystems;

3. To specifically identify and test robust, cost-effective and 
innovative management and business models and tools; and,

4. To mobilise policy-makers, scientists, businesses and societal 
actors to learn from real-world experiences, co-build and test 
project work, and ensure end-users’ uptake of project results. 

AQUACROSS Objectives
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Biodiversity Strategy

Birds and Habitats Directives

Water Framework Directive

Marine Strategy Framework Directive

Policy Context 
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Pillars of AQUACROSS

11/21/2018 www.aquacross.eu/Event: 
Author:

Pillar 1: Real world 

testing

Pillar 2: Giving 

direction

Pillar 3: Increasing 

scientific knowledge

Pillar 4: Improving 

management

Case studies across all 

pillars

Improving 
Management

Giving Direction Increasing Scientific Knowledge

Real World Testing WP1 Stakeholder Engagement and Communication

WP9 Project Management

WP6 Information Platform

WP2 Policy 
Orientation

WP3 
Assessment 
Framework

WP4 Drivers 
of Change 

and 
Pressures 
on Aquatic 
Ecosystems

WP5 
Causalities 
between 

Biodiversity, 
Ecosystem 
Functions 

and 
Services

WP7 Forecasting Biodiversity and 
Ecosystem Service Provision

WP8 
Ecosystem-

based 
Management 

towards 
Policy 

Objectives



Understanding EBM

11/21/2018 www.aquacross.eu/Event: 
Author:

Source: EEA, 2015. State of 
Europe’s seas.



AQUACROSS Assessment Framework
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Ecosystem services

State

Pressures

Drivers

Ecosystem restoration, remediation, 
decommissioning, afforestation…

Soil conservation practices, 
SuDS, PES…

Biophysical system

Socio-economic system

Demand management, incentives, …Economic growth, demography, 
prospective energy, food, CC models

Land use, agronomic, water, 
energy, food demand models, etc.

Rainfall runoff, pollution 
diffusion models, etc.

Ecologic models, ….



A key objective of AQUACROSS is to mobilise policy-
makers, scientists, businesses and societal actors....

Dedicated task on stakeholder engagement within case 
studies and project workshops

Science-Policy-Business Think Tank

• Acts as external advisory board

• Provides expert advice and 
consultation

• Composed of 10 high-level experts 
and 8 case study representatives

Stakeholder Engagement

11/21/2018 www.aquacross.eu/Event: 
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SCIENCE
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AQUACROSS will identify policies affecting the 
achievement of EU and international biodiversity 
objectives.

Project work will assess the operational policy demand 
for aquatic biodiversity protection and identify synergies 
and operational policy barriers. 

Ultimately, this will result in policy recommendations to 
protect aquatic biodiversity

Policy Assessment 

11/21/2018 www.aquacross.eu/Event: 
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Identify Relevant 
Policies

Assess Policy 
Demand / 

Synergies and 
Barriers

Policy 
Recommendations



Data Information Platform

• Integrates various datasets into a data catalogue (metadata)

• Provided direct access to datasets and information compiled 
from the project

Data Viewer

• Based on Open Source Software

• Used to facilitate visual identification of project analysis

Data Integration

11/21/2018 www.aquacross.eu/Event: 
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Data 
Commons



Mapping ecosystem services

• ARIES (Artificial Intelligence 
for Ecosystem Services)

Forecasting biodiversity 
and ecosystem service 
provision:

• Participatory modelling

• Narratives

• Cognitive mapping

• Social-ecological modelling

Forecasting and Modelling 

11/21/2018 www.aquacross.eu/Event: 
Author:

Image Source: ARIES 
website 



AQUACROSS will directly support policy-makers and managers of aquatic 
ecosystems in the following ways:

A consolidated outlook on EU policy for biodiversity and aquatic 
ecosystems (i.e. objectives, terminology, concepts).

A coherent set of EBM assessment methods and models and clear 
guidance on the selection of EBM measures and supporting/financing 
instruments. 

Improving EBM will result in:

• (i) the development of broader constituencies for conservation and 
expanded possibilities to guide decision-making; 

• (ii) opportunities to add or create new value to protected areas; and 

• (iii) further opportunities to manage aquatic ecosystems sustainably 
outside of protected areas.

AQUACROSS Expected Impacts
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AQUACROSS Assessment Framework

Policy recommendations at global and local scale

Policy and innovation briefs

Guidance on indicators, methods and tools for 
assessing ecosystem services and functions

Data information platform 

Case study storytelling maps

AQUACROSS Key Outputs
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AQUACROSS – Case Studies
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Case study 2 – In between 2 seas & 2 countries



AQUACROSS Case Study 2 at the Intercontinental Biosphere Reserve 
of the Mediterranean: Andalusia (Spain) – Morocco 

ENTIDAD LOCAL 

AUTÓNOMA DE 

FACINAS

AYUNTAMIENTO DE 

TARIFA



Apply best practice examples of Ecosystem-based management (EBM) for aquatic
ecosystems through the development of direct recommendations to promote
Green and Blue Infrastructures for the management planning of transboundary
water ecosystems.

Case Study 2 – Main objective

11/21/2018 www.aquacross.eu/
Event:
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Source: EC 2015

Green and Blue Infrastructure (GBI): 
strategically planned network of natural and 

semi-natural landscape elements (“green” and 
“blue”) with other environmental features 

designed and managed to deliver a wide range 
of Ecosystem Services (EC 2015). 



GBI emphasizes the importance of ensuring the provision of 
ecosystem services for human well-being 

Why Green and Blue Infrastructure

11/21/2018 www.aquacross.eu/
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GBI maintains and preserves 
biodiversity and ecosystem 
services

GBl is an ecosystem-based 
solution because: favours 
landscape permeability, climate 
change adaptation and may 
reduce vulnerability to weather 
and climate extreme events

GBI is promoted by EU policies

Karhu 2011



Implementation of the AQUACROSS Assessment Framework to
develop a Green and Blue Infrastructure (GBI)

Inclusion of stakeholder objectives: synergies and conflicts
between exploitation and conservation goals: GBI with multiple
zones

GBI based on spatial conservation prioritisation of areas
according to biodiversity features, ecosystem condition and
ecosystem services

Best spatial allocation for an ecosystem-based management plan
for the restoration of degraded ecosystems in the GBI

Co-creation with local stakeholders: two rounds of workshops
held in Tarifa (Spain) and Tangier (Morocco).

Case Study 2 - Key issues for GBI design

11/21/2018 www.aquacross.eu/
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Author:



I. Assessment of the Socio-Ecological System
(SES)

II. Mapping relevant features and indicators
for GBI design (i.e. prioritization features)

III. Establishing management objectives and 
conservation targets

IV. Cost-effective spatial design: Marxan with
Zones

Case Study 2 - Main methodological steps

11/21/2018 www.aquacross.eu/
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Socio-Ecological System: Activities- Pressures-Ecosystems- ESs

I - SES Assessment: Linkage matrix framework



Activities causing the main pressures, 

those which:

• have more linkages, 

• occur very frequently, 

• are acute or chronic, 

• are widespread,

• and exogenous

I - SES Assessment: Linkage matrix framework

11/21/2018 www.aquacross.eu/
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AQUACROSS Assessment Framework

(Robinson & Culhane 2017) 

Aquaculture; fishing; shipping; urban 
dwelling and commercial development; 

shore recreational activities. 



II - Mapping relevant features

Spatial extent and planning unit 
resolution



Legend

Ecoystem types based on Based on EUNIS habitat classification level 2

X1 Estuaries

A Marine habitats

A3 Infralittoral rock and other hard substrata

A4 Circalittoral rock and other hard substrata

A5 Sublittoral sediment

A6 Deep-sea bed

B Coastal habitats

B1 Coastal dunes and sandy shores

B3 Rock cliffs, ledges and shores, including the supralittoral

C1 Surface standing waters

C2 Surface running waters

C3 Littoral zone of inland surface waterbodies

D Mires, bogs and fens

D5 Sedge and reedbeds, normally without free-standing water

E Grasslands and land dominated by forbs, mosses or lichens

E1 Dry grasslands

E2 Mesic grasslands

E3 Seasonally wet and wet grasslands

E6 Inland salt steppes

E7 Sparsely wooded grasslands

F Heathland, scrub and tundra

F2 Arctic, alpine and subalpine scrub

F5 Maquis, arborescent matorral and thermo-Mediterranean brushes

F6 Garrigue

F7 Spiny Mediterranean heaths (...) and related coastal cliff veg

FB Shrub plantations

G1 Broadleaved deciduous woodland

G2 Broadleaved evergreen woodland

G3 Coniferous woodland

G4 Mixed deciduous and coniferous woodland

G5 Lines of trees, small anthropogenic woodlands,  early-stage woodland

H Inland unvegetated or sparsely vegetated habitats

H2 Screes

H3 Inland cliffs, rock pavements and outcrops

H5 Miscellaneous inland habitats with very sparse or no vegeation

I1 Arable land and market gardens

I2 Cultivated areas of gardens and parks

J Constructed, industrial and other artificial habitats

J1 Buildings of cities, towns and villages

J2 Low density buildings

J3 Extractive industrial sites

J4 Transport networks and other constructed hard-surfaced areas

J5 Highly artificial man-made waters and associated structures

J6 Waste deposits

MATRIZ 1

11/21/2018 www.aquacross.eu/

Mapping Ecosystems
(habitats as a proxy)

Habitat types: EUNIS nivel 2

II - Mapping relevant features



II - Mapping relevant features

11/21/2018 www.aquacross.eu/
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Freswater and coastal
areas

Marine area

Human footprint index

Mapping activities and pressures



II - Mapping relevant features

Mapping prioritization 
features

Human footprint ECOSYSTEM CONDITION

ECOSYSTEM SERVICES

BIODIVERSITY

Ecosystem types

+

Matrix 
linkage:  

Ecosystems-
Biota vs ESs Provision Regulating and 

maintenance
Cultural

Endangered
Species

Distribution
Model (SDM)



III – Establishing objectives and targets

11/21/2018 www.aquacross.eu/
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- Two scenarios: baseline and restoration
- Multi-zone GBI (conservation and exploitation goals)
- Conservation targets for prioritization features 

(biodiversity, ecosystem condition, ecosystem services)

Conservation targets (as %)

Zones Core Conservation Sustainable use Restoration Total

Scenario BS EBM BS EBM BS EBM BS EBM BS EBM

Biodiversity 9 9 5.25 5.25 0.75 0.75 - 0.79 15 15.79

Endangered species 12 12 7 7 1 1 - 1.05 20 21.05

Protected areas covering aquatic ecosystems 100 100 0 0 0 0 - 0 100 100

ES regulation and maintenance 9 9 5.25 5.25 0.75 0.75 - 0.79 15 15.79

ES cultural 0 0 9 9 6.00 6 - 1.35 15 16.35

ES provisioning 0 0 0 0 75 75 - 0 75 75

Habitats at unfavourable status 0 0 0 0 0 0 - 15 - 15

Habitats at favourable status 9 9 5.25 5.25 0.75 0.75 - 0.79 15 15.79



IV – Cost-effective spatial planning
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Best solution using Marxan with Zones

Core zone
Conservation zone
Sustainable use zone
Restoration zone
Area outside GBl

Baseline scenario EBM  Restoration scenario

Connectivity
+

Minimum cost
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IV – Cost-effective spatial planning

11/21/2018 www.aquacross.eu/
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Frequency of selecion of the planning units (#100 runs)



Efficient allocation of ecosystem-based restoration measures can 
be explicitly included in an optimal spatial planning design of a GBI

GBl multi‐zoning approach accounts for potential trade‐offs, and 
maximize co‐benefits, between ecosystem services and 
biodiversity

Restoration areas improve the connectivity across GBl while 
meeting the target 2 of the EU biodiversity 2020

GBl successfully achieves a transboundary spatial planning across 
different aquatic ecosystems

Key messages

www.aquacross.eu/
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The AQUACROSS Information Platform and 
storytelling tool

Managing the data for the development of AQUACROSS Case 
Studies 

IOC-UNESCO  8/11/2018



1. How AQUACROSS data has been managed?

2. Which technology is behind the AQUACROSS IP?

3. How the data has been collected, published, manipulated,
interrogate and visualized?

Content

11/21/2018 www.aquacross.eu/
Event: AQUACROSS Final Meeting 
Author: IOC:-UNESCO



1. How AQUACROSS data has been managed?

11/21/2018 www.aquacross.eu/
Event: 
Author:

Survey to understand the practices 
of the partners, case studies 
leaders and stakeholders; 

Data types and storage

Data organization, 
documentation and metadata

Data access and intellectual 
property

Data sharing and reuse

Data preservation and archiving



1. How AQUACROSS data has been managed?

2. Which technology is behind the AQUACROSS IP?

3. How the data has been collected, published, manipulated,
interrogate and visualized?

Content

11/21/2018 www.aquacross.eu/
Event: AQUACROSS Final Meeting 
Author: IOC:-UNESCO



2. Which technology is behind the IP?

24FEB2017 www.aquacross.eu/AQUACROSS WP6 – Information Platform

The AQUACROSS IP architecture 
is based on CKAN framework;

Interoperability with other 
information platforms led by the 
European Commission, EU 
Agencies and the Joint Research 
Centre;

Spatial Data Infrastructure in the 
context of INSPIRE under 
implementation within the 
AQUACROSS IP architecture



2.1 AQUACROSS IP -
http://dataportal.aquacross.eu/

24FEB2017 www.aquacross.eu/AQUACROSS WP6 – Information Platform

Objective… to provide a single 
point of access to both

• the internally produced and 
external data required by

• project partners, scientists and 
general public

AQUACROSS Information is 
organized by: 
• Case studies;

• Organizations; 



1. How AQUACROSS data has been managed?

2. Which technology is behind the AQUACROSS IP?

3. How the data has been collected, published, manipulated,
interrogate and visualized?

Content

11/21/2018 www.aquacross.eu/
Event: AQUACROSS Final Meeting 
Author: IOC:-UNESCO



3 - How the data has been collected?
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3 - How the data has been published and 
visualized?  Information Platform
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Case study description

Case study results

Case study data metadata

Visit the Information platform
http://dataportal.aquacross.eu/



3 - How the data has been published and 
visualized?  Storytelling tool – ibrm.aquacross.eu/
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Visit the Case study storytelling tool
ibrm.aquacross.eu



3 - How the data has been published and 
visualized?  Storytelling tool – ibrm.aquacross.eu/
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3 - How the data has been published and 
visualized?  Storytelling tool – ibrm.aquacross.eu/
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3 - How the data has been published and 
visualized?  Storytelling tool – ibrm.aquacross.eu/
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3 - How the data has been published and 
visualized?  Storytelling tool – ibrm.aquacross.eu/
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The Regional Observatory of Environment
and Sustainable Development of Tanger-

Tetouan-Al Hoceima and AQUACROSS

Royaume du Maroc

Ministère de l’Energie, des Mines et du 
Développement Durable

-------
Secrétariat d’Etat chargé 

du Développement  Durable

Direction Régionale de l’Environnement 
Région Tanger Tétouan Al Hoceima

Mohammed Amrani

Head of Service of the Regional Observatory



Missions and tasks of Regional Observatory of the

Environment and Sustainable Development :

Collection and analysis of information and data related to the environment and

sustainable development from different partners and stakeholders in the region;

Management of the Regional Information System for the Environment and

Sustainable Development (SIREDD);

Monitoring indicators of the state of the environment;

Preparation of the report of the integrated assessment of the state of the

environment at the regional level;

Publication of environmental information concerning the region;

Conducting thematic and field studies to ensure the availability of environmental

information at the regional level;

Enrichment of the national environment system in coordination with the National

Observatory for the Environment and Sustainable Development

Contribution to building the capacity of local stakeholders and partners in the field

of climate change and biodiversity conservation.

State Secretariat for Sustainable Development

Regional Direction of the Environment of the Tanger Tétouan Al Hoceima Region

Regional  Obseratory of the Environnement and Sustainble Development



CONTEXTE :
ENVIRONMENTAL DATA AND INFORMATION: DECISION-MAKING

PROCESS IN THE STATE SECRETARIAT FOR SUSTAINABLE DEVELOPMENT

La Convention-Cadre des Nations Unies sur les 

Changements Climatiques (CCNUCC)



 Module 1: « content Managment »

 Module 2: « Indicators »

 Module 3: « spatial dashboard »

 Module 4: « Geocatalogue »

 Module 5 : « Resources »

 Module 6  : « cartography »

 Module 7:  « setting of system »

 Module 8 : « Administration »

 Module 9 : « Climate change »





Menu of indicators 



Data presentation of iindicators



temporary follow-up

Menu of indicaors



Spatial dashboard



Spatial dashboard – provincial scale

Pas de 

données



Module « cartography »



State Secretariat for Sustainable Development

Regional Direction of the Environment of the Tanger

Tétouan Al Hoceima Region

Regional  Obseratory of the Environnement and 

Sustainble Development

http://laboratoriorediam.cica.es/ibrm/index.html?lang=en

http://81.192.11.91/Tanger-Tetouan-AlHoceima/CARTOGRAPHIE/sig

Access of regional partners to the 

environmental platform and benefit from it in 

terms of territorial management of the RBIM
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The Environmental Information 

Network of Andalusia (Spain)

Regional Ministry of Environment and Spatial Planning

Government of Andalusia (Spain)

Environmental Information Network of Andalusia (REDIAM)



Andalusia, land
of contrasts





Social Environmental Awareness

Vast, diverse and complex territory

Threats to fragile ecosystems

Wide environmental regional responsibilities in 
management and planification of natural resources.

Need of the best available 
environmental information

Since the 80`s the Regional Ministry of Environment  
has worked on generating, compiling, standardizing 
and analyzing environmental information, using ICT 

(computing, GIS, Remote Sensing, web services,  
etc...)

Andalusian Environmental Information System-REDIAM

1983



Management
Planning

Dissemination ResearchDecision making

Data

Information Knowledge

...and what is it used for?

¿What is REDIAM?



REDIAM

Assessment of the 
Conservation Level 
methodology for Community 
Interest Sites (CIS) 

Revision and adaptation of the 
methodology and allowed us to 
apply it to our region

REDIAM has adopted this 
methodology into its procedures and 
is expecting to extend it to the rest of 
the territory.

How the project is of added value to ANDALUCIA



Another important aspect of this collaboration is the INNOVATIVE 

PERSPECTIVE which has been added, along the line of the NEW 

TECHNOLOGIES and TOOLS which we employ for bringing the 

information and data to the public.

The best example we have is the “storytelling” which was created for disseminating 
the project results concerning the project pilot area in the Biosphere Reserve, which 
the REDIAM has integrated in its dissemination platform to allow users and partners 
alike an easier access.

http://lajunta.es/15nr8

http://lajunta.es/15nr8




As a last item to mention concerning our collaboration, we would like to
add that the REDIAm will be monitoring new feedback from AQUACROSS
in order to keep the information updated and available.

in conlusion, I would like to share that our experience as partners and
stakeholders of AQUACROSS:

The Regional Ministry of the Environment considers positively this
opportunity which we were granted and that it is by means of
collaborations of this kind that we will be able to improve and enrich the
knowledge we have and we can share regarding our andalusian natural
heritage.
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