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Editorial
Europe is blessed with a rich diversity of flora and fauna, many 
of which are unique. This natural wealth provides us with clean 
air and water, productive soils as well as energy and natural 
resources for economic and social development. Such healthy 
ecosystems help mitigate the impacts of climate change, 
while supporting a green economy, creating job opportunities 
and enhancing biodiversity.

Looking at the bigger picture
Many animal and plant species are seriously threatened by urban sprawl, 
intensive agriculture, pollution, invasive species and climate change resulting 
from human activities. The UN Intergovernmental Platform on Biodiversity 
and Ecosystem Services (IPBES) has demonstrated the global trend of 
biodiversity decline and identified its causes, with important contributions 
from European researchers. The EU Biodiversity Strategy to 2020 therefore 
aims to halt the loss of biodiversity and ecosystem services in the EU as 
well as reducing global biodiversity loss through 6 targets and 20 actions.  

Spotlight on EU research 
This CORDIS Results Pack focuses on 11 projects funded under the EU’s FP7 
and Horizon 2020 research programmes. These prove the need for biodiversity 
and ecosystem services research to ensure Europe’s sustainability, and their 
relevance for current and future global policy objectives. 

The BiodivERsA3 funds biodiversity research projects across Europe. Through 
this network, 24 funding agencies have aligned their national research 
programmes on biodiversity, co-operating in several strategic fields. The 
ESMERALDA project created innovative strategies to facilitate European, 
national and regional mapping for the effective assessment of ecosystems 
and their services.

ECOPOTENTIAL developed tools to connect Earth observation techniques with 
field measurements to study ecosystems and better manage protected natural 
areas such as National Parks, UNESCO World Heritage and Natura2000 sites 
and marine ecosystems. Meanwhile, AfricanBioServices has sought to link 
biodiversity, ecosystem functions and services in the Serengeti-Mara region in 
East Africa with socio-economic and policy changes. 

AQUACROSS advanced knowledge on ecosystem management to enhance the 
resilience of aquatic ecosystems and arrest biodiversity loss. Wetlands are the 
ecosystems with the highest rate of loss around the world. The SWOS project 
developed a monitoring and information service for wetland ecosystems 
based on the European Space Agency’s Sentinel satellites.

OPERAS and OPENNESS demonstrated the value of ecosystems to people by 
studying exemplary cases and establishing communities of practice. The Oppla 
resource portal contains all the tools and case studies on ecosystem services 
and natural capital developed by both projects. INSPIRATION developed a 
strategic research agenda related to land and soil, to keep providing essential 
ecosystem services and begin reverting biodiversity loss related to land use.

The BIG4 project studied the four largest insect groups, represented by beetles, 
bees, flies and butterflies, and the services they could potentially provide, 
by combining genomics, phylogenetics, informatics, taxonomy, semantic 
biodiversity publishing and citizen science.

All these data are stored in databases all over the world, and computational 
tools are needed to understand and predict biodiversity changes. GLOBIS-B 
works to establish world-wide cooperation among research infrastructures to 
provide services for deploying the data for specific applications.

https://cordis.europa.eu/project/rcn/193909/brief/en
https://cordis.europa.eu/project/rcn/193873/brief/en
https://cordis.europa.eu/project/rcn/196809/brief/en
https://cordis.europa.eu/project/rcn/196813/brief/en
https://cordis.europa.eu/project/rcn/196827/brief/en
https://cordis.europa.eu/project/rcn/196820/brief/en
https://cordis.europa.eu/project/rcn/106455/brief/en
https://cordis.europa.eu/project/rcn/105523/brief/en
https://cordis.europa.eu/project/rcn/193905/brief/en
https://cordis.europa.eu/project/rcn/193897/brief/en
https://cordis.europa.eu/project/rcn/194919/brief/en
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Pushing the boundaries of 
transnational biodiversity 
research
Biodiversity – the variability of life on Earth – is of paramount importance for 

ecosystems and human well-being. Biodiversity loss and change thus pose major 

scientific and societal challenges.

Addressing biodiversity challenges and providing scientific 
support requires coordinated interdisciplinary research at 
national, regional and international levels. BiodivERsA, an EU 
network of national and local ministries and agencies, supports 
this effort with via programming and funding research on 
biodiversity and nature-based solutions.

Building on the previous experiences of BiodivERsA1 and 2 
and NetBiome, the BiodivERsA3 project is an ERA-NET co-
funded by the EU Horizon 2020 programme, bringing together 
36 organisations from 23 European countries. As project 
coordinator, Dr Xavier Le Roux explains, “the scope of this 
network is to strengthen the cooperation between programmers 
and funders of biodiversity research to achieve synergy and 
resource efficiency, with a strong integration at the local, 
national and transnational levels.. 

From mapping of biodiversity 

research to strategic 

programming
BiodivERsA has identified existing biodiversity research projects 
and funding across Europe by compiling and analysing the 
information in a public database, referencing over 11 500 projects. 
Partners then developed a strategic research agenda, presenting 
the network’s shared vision on biodiversity research needs and 
priority actions across European countries. BiodivERsA partners 
from overseas regions and outermost countries and territories 
have also made sure that this agenda fulfils their research needs. 

To accommodate the enlargement of the network and 
diversification of its activities, BiodivERsA has upgraded its 

governance with two Vice Chairs and an advisory board including 
top scientists and diverse stakeholders.

BiodivERsA3 benefits from a successful collaboration history 
among countries in the European Research Area (ERA) since 
2005, established and consolidated by the first two editions 
of the network. This ERA-Net has served as the foundation for 
ambitious funding calls on biodiversity, ecosystem services and 
nature-based solutions, in particular the 2015 call on ‘Blue and 
Green Infrastructures’ and 2018 call on ‘Biodiversity and Health’. 
Among its major achievements is the efficient mobilisation of 
local, national and EU resources for implementing these calls 

3
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for EUR 44 million in cash. Additional 
EUR 28 million funding has emerged through 
the COFUND initiative BiodivScen between 
BiodivERsA and the Belmont Forum. 

Central to the success of BiodivERsA3 is 
the participation of stakeholders. Through 
various science-society, science-business 
and science-policy interfacing activities, the 
network promotes the engagement of public 
and private stakeholders, ensuring that the 
newly generated knowledge becomes quickly 
available and useful for the formulation of 
policy recommendations and actions. 

The future of the BiodivERsA 

network
BiodivERsA promotes ERA in the field of biodiversity, 
ecosystem services and nature-based solutions through the 
continuous alignment of research programmes at the national 
and European levels. The goal is a common and forward-
looking vision to overcome research fragmentation within this 
field. “BiodivERsA3 strongly contributed to re-shape the way 
biodiversity research is envisaged and supported, by addressing 
the need to explore and support new solutions and opportunities 
for biodiversity and the humans who are part of it,” states Dr 
Le Roux.

Undoubtedly, the growing anthropogenic pressures and the 
emerging global challenges such as climate change pose 
significant challenges to biodiversity and directly affect human 
societies. To address the emerging challenges, BiodivERsA 
partners strongly believe that biodiversity research should take a 
prominent place in Horizon Europe, with a reinforced link between 
the national and European levels. BiodivERsA aims to address 
this by funding excellent trans-national, multidisciplinary and 
inter-disciplinary research on biodiversity-related topics. The 
unprecedented knowledge and novel nature-based solutions 
generated during these projects will help sustain biodiversity, 
ecosystem services and human activities.

PROJECT

BiodivERsA3 - Consolidating the European 
Research Area on biodiversity and ecosystem 
services 

COORDINATED BY

The Foundation for Research on Biodiversity, France 

FUNDED UNDER

H2020

CORDIS FACTSHEET

cordis.europa.eu/project/id/642420

PROJECT WEBSITE

biodiversa.org/  

The scope of the 
BiodivERsA network 
is to strengthen the 

cooperation 
between 

programmers and 
funders of 

biodiversity 
research to achieve 

synergy and 
resource efficiency.

https://www.era-learn.eu/network-information/networks/biodivscen
http://www.belmontforum.org/
https://cordis.europa.eu/project/rcn/193909/factsheet/en
http://www.biodiversa.org/
http://www.discardless.eu
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Aquatic ecosystems 
management put to the 
test
Human activity such as overfishing poses a threat to the biodiversity of aquatic 

ecosystems. To protect aquatic biodiversity, the AQUACROSS project established an 

integrative framework for ecosystem management.

Aquatic ecosystems comprise habitats for different species 
and provide numerous benefits to society. Current policies have 
failed to halt the degradation of aquatic ecosystems due to 
anthropogenic pressure, ultimately adversely affecting our well-
being. In a global conservation effort, the EU has set a number 
of biodiversity strategy targets.

Towards new ecosystem 

management
Management strategies are paramount to conserve ecosystem 
biodiversity and also ensure sustainable flows of ecosystem 
services to society. The EU-funded AQUACROSS initiative was 
designed to develop an ecosystem-based management 

approach capable of protecting, restoring, or enhancing the 
resilience and sustainability of aquatic ecosystems. 

Existing EU directives employ management solutions that 
require coordination and cooperation between different policy 
areas spanning freshwater, coastal and marine ecosystems. 
“During AQUACROSS we took into consideration the complex 
interactions between natural and human systems in aquatic 
environments,” explains project coordinator Dr Manuel Lago, 
Ecologic Institute. 

The causes of aquatic biodiversity decline are complex, involving 
societal drivers and human activities in an intertwined social-
ecological system. Different components of the ecosystem 
are affected, and in turn, fail to deliver services such as fish, 
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recreational opportunities and climate 
regulation. To effectively protect aquatic 
biodiversity, certain societal objectives need 
to be addressed. The aim was to characterise 
the system in detail and outline priorities for 
management. 

Partners collaborated to establish an 
assessment framework by combining theoretical 
aspects from economics, biology and ecology, 
as well as practical experience of ecosystem-
based management in marine, coastal, and 
freshwater realms. This framework facilitated 
the analysis of complex systems and the 
development of integrated management plans. After analysis of 
the key environmental policies, AQUACROSS unveiled synergies, 
conflicts and gaps in the implementation of policies and made 
recommendations for improvement.

Understanding the interactions between human activities, 
ecosystems, and ecosystem services was central to the 
success of this effort. AQUACROSS researchers developed a 
linkage framework to account for anthropogenic pressures and 
implemented, tested, and refined the approach in eight case 
studies throughout Europe such as the North Sea, the Danube 
River Basin and the Ria de Aveiro Natura 2000 site in Portugal. 
The sites were selected to showcase the objectives of the 
EU 2020 biodiversity strategy, to understand the challenges 
associated with the protection of aquatic biodiversity and to 
offer real world results.

Case study results were compiled in the AquaLinks tool, an  
interactive, searchable database to support policy makers 
and environmental managers. The database contains real 
ecosystem information on human activities and associated 
pressures, ecosystems components and the services they 
provide. AquaLinks also offers insight on more vulnerable linkage 
chains and helps choose the most appropriate management 
strategies.

Impact of AQUACROSS

From a scientific perspective, AQUACROSS 
has advanced the practising of ecosystem-
based management through an interdisciplinary 
approach. Lessons learned for protecting 
aquatic biodiversity and a practical guide to 
ecosystem-based management can be found in 
the project’s ‘Cookbook’. 

The AQUACROSS activities and relevant 
concepts were disseminated to broad 
audiences from diverse disciplines, pushing 
the boundaries of existing knowledge. The cost 

effective measures and integrated management practices 
were implemented in case studies and communicated to 
local stakeholders, increasing awareness about biodiversity 
and ecosystem-based management. In view of the future, 
Dr Lago believes that “the AQUACROSS framework will enhance 
the resilience of aquatic biodiversity and ensure the ongoing 
provision of aquatic ecosystem services.”

PROJECT

AQUACROSS - Knowledge, Assessment, and 
Management for AQUAtic Biodiversity and 
Ecosystem Services aCROSS EU policies

COORDINATED BY

Ecologic Institute, Germany

FUNDED UNDER

H2020

CORDIS FACTSHEET

cordis.europa.eu/project/id/642317

PROJECT WEBSITE

aquacross.eu/  

During AQUACROSS 
we took into 

consideration the 
complex 

interactions 
between natural 

and human systems 
in aquatic 

environments.

https://www.zenodo.org/record/1101159
https://aquacross.eu/content/aquacross-ecosystem-based-management-cookbook-available-online
https://cordis.europa.eu/project/rcn/196827/factsheet/en
https://aquacross.eu/%20
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The mystery of insects 
unveiled
Insects constitute the most abundant forms of life on Earth. To exploit the enormous 

potential hidden in their biological diversity, we need to understand key aspects of 

their evolutionary origin, diversification and distribution.

Insects comprise more than half of all living species on Earth 
and have an enormous impact on natural or anthropogenic 
ecosystems. For humans they serve as important model 
organisms, but at the same time, they could also prove to be 
dangerous pests or disease vectors. Given the high ecological 
specialisation of insects, habitat destruction threatens many 
of their species with extinction before these species are even 
properly studied and taxonomically named. 

The EU-funded interdisciplinary BIG4 project was designed to 
study the four largest insect groups (beetles; bees, ants and 
wasps; flies and mosquitoes; and moths and butterflies) and 
the services they could potentially provide. It brought together 
academia and industry, cutting edge methods in genomics, 
phylogenetics and informatics; everything required to train 
early-stage researchers. “The idea was to tackle hotspots of 

the largely unknown insect diversity to better 
comprehend its potential for economic and 
societal needs,” states project coordinator Prof. 
Alexey Solodovnikov, a Marie Skłodowska-
Curie fellow. 

Novel methodologies 

for insect research
Recruited researchers embarked on several 
synergistic and complementary projects 
that covered a variety of topics centred on 
the evolution and taxonomy of the target insect groups. They 
developed a digital infrastructure for acquiring and publishing 
high quality insect biodiversity data.

The idea was to 
tackle hotspots of 
the largely unknown 
insect diversity to 
better comprehend 
its potential for 
economic and 
societal needs.
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The BIG4 team demonstrated that artificial intelligence has 
strong potential to discover insect species with unprecedented 
speed and precision. An image-based identification tool 
was designed for citizen scientists, amateur entomologists 
and professional scientists employing cutting-edge image 
recognition technology.

In terms of biodiversity inventorying, BIG4 employed 
metagenomics techniques promising to completely revolutionise 
environmental monitoring and even species discovery. 
Additionally, researchers advanced methods for capturing 
phylogenetic data from fossil or poorly preserved recent species, 
using them to resolve the evolutionary relationships between 
the major lineages of gall wasps, moths, files and beetles. 

New protocols also served to study rare specimens and fossils 
with unprecedented detail. BIG4 scientists went even further 
and used these methods to study pathways of insect evolution 
such as the adaptation of their wings to various modes of flight. 

Advanced DNA-sequencing techniques provided important 
phylogenetic information for BIG4. According to Prof Solodovnikov 
“extracting ancient DNA from non-DNA grade old museum 
specimens will undoubtedly revolutionise biodiversity discovery.”

The next era in insect research
Collectively, BIG4 employed a wide spectrum of modern, 
innovative approaches to unveil the tree of life for several insect 
lineages helping to build on insect phylogenomics. This project 
is one of a few large-scale funded initiatives investigating those 
segments of the planetary biota, which comprise the highest 
concentration of the least known species diversity. 

In view of the future, Prof Solodovnikov believes that “BIG4 
broke the established bias of investigating bigger yet less 
abundant organisms. The cohort of trained young researchers, 
who will soon start their own research teams, will continue this 
legacy and invest in future insect research.” BIG4 stressed the 
demand for resources to further tackle this hidden biological 
mega-diversity, to get a bigger picture of the living world and 
its functions.

PROJECT

BIG4 - Biosystematics, Informatics and 
Genetics of the big 4 insect groups: training 
tomorrow’s researchers and entrepreneurs

COORDINATED BY

Copenhagen University, Denmark

FUNDED UNDER

H2020

CORDIS FACTSHEET

cordis.europa.eu/project/id/642241

PROJECT WEBSITE

big4-project.eu/ 

https://cordis.europa.eu/project/rcn/193897/factsheet/en
http://big4-project.eu/
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Burning issues on land 
use management in the 
Serengeti-Mara
Every year, 1.3 million wildebeest migrate across the Serengeti-Mara. The scale of 

this world-famous phenomenon is under threat from the proliferation of lodges and 

shanty towns in this stunning game reserve.

The Serengeti-Mara is one of the few wildlife hotspot sites 
monitored since the late 1950s. Until recently, there has been 
little emphasis on researching social and policy changes that 
may affect the area. 

The EU-funded project AfricanBioServices has changed the 
emphasis. One of its key activities was “to bring together ecological, 
climatic and socio-economic data in a common database 
framework for internal use, for the public and researchers of the 
future,” emphasises Prof. Eivin Røskaft, project coordinator.  

The parks are feeling the squeeze 

Human population growth is one of the highest – in the 
Serengeti-Mara region it’s 4.3 % while the national average 
is only 2.9 %. “Accompanied by new roads, fences and urban 
centres, the increase also means more livestock which increases 
grazing pressure,” points out Prof. Røskaft.

Wildlife is being driven deeper into the park as livestock make a 
night-time appearance grazing freely, an illegal activity. As a result, 
a dominant species, the wildebeest, is showing a 9 % decline 
in occupancy, or 36 fewer days annually. This has important 
consequences for ecosystem services like bushmeat as well as 
tourism potential.

To burn or not to burn, that is 

the question 
To control ticks and diseases and regenerate grass for grazers, 
natural resource managers often use controlled burning. As Prof. 
Røskaft points out: “Savannah fires have a negative effect on 
black rhinos whose grazing preference is land set alight only 
once every 10 years. The study shows the rhinos actively avoid 
areas that are burned frequently, as this reduces the availability 
of the plants they prefer to eat.”

By contrast, Dr John Bukome of the Tanzania Wildlife Research 
Institute found that areas with regular burning had fewer alien 
plant species, another threat to ecosystem sustainability. The 
researchers calculated that a visitor to the park has an 80 % 
chance of seeing an alien plant. 
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IT and its role in Serengeti-Mara 

sustainability

AfricanBioServices is building two apps – a Serengeti animal 
tracker to trace wildebeest migration, and ServiceScape. 
Helping park managers to explore alternative future scenarios, 
ServiceScape visualises the resultant consequences of different 
management strategies on wild-life-related ecosystem services. 

“Now we have generated outstanding results, 
the next step is to establish an open source 
database that will help find solutions to 
practical socio-ecological problems,” Prof. Røskaft 
points out. “Trust and technical resources 
are essential to this Big Data project and this 
is our biggest challenge at present,” he 
continues.  

Working with 

policymakers and 

communities
Dependence on ecosystem services – for 
example bushmeat – is strongest in developing 
regions where poverty restricts access to 
resources. AfricanBioServices encourages 
residents to adopt sustainable income activities 
such as ecotourism and go for alternative 
sources like chicken and fish. 

School children pretend to be informers during 
interviews in imaginative play to understand 
illegal encroachment on natural resources. 

Another ‘fun’ approach is by board game where different future 
scenarios depend on initial choices and actions.

“Furthermore, we have created trajectory population forecasts 
to 2100 for common wildlife species with three climate change 
scenarios helping wildlife managers develop strategies,” 
explains Prof. Røskaft. The forecasts should aid in informed 
decision making.

To sum up what AfricanBioServices means to the Serengeti-
Mara ecosystem, Prof. Røskaft concludes: “AfricanBioServices 
has built upon and produced great science but it has also 
generated strong collaborations that span nations, institutions, 
generations, nationalities, languages, classes, and disciplines.” 

PROJECT

AfricanBioServices - Linking biodiversity, 
ecosystem functions and services in the 
Great Serengeti-Mara Ecosystem (GSME) - 
drivers of change, causalities and sustainable 
management strategies

COORDINATED BY

Norwegian University of Science and Technology, 
Norway

FUNDED UNDER

H2020

CORDIS FACTSHEET

cordis.europa.eu/project/id/641918

PROJECT WEBSITE

africanbioservices.eu/ 

AfricanBioServices 
has worked to bring 
together ecological, 
climatic and socio-
economic data in a 
common database 
for internal use, for 

the public and 
researchers of the 

future …Now we 
have generated 

outstanding results, 
the next step is to 
establish an open 
source database 

that will help find 
solutions to 

practical socio-
ecological problems.

https://africanbioservices.eu/serengeti-animal-tracker-a-mobile-phone-app-with-many-features/
https://africanbioservices.eu/serengeti-animal-tracker-a-mobile-phone-app-with-many-features/
https://cordis.europa.eu/project/rcn/196813/factsheet/en
https://africanbioservices.eu/%20
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Earth observation data 
benefits ecosystem 
management
Understanding how ecosystems will respond to future climate change and human 

activities is essential for designing and implementing conservation strategies. An 

EU-funded initiative has therefore developed a monitoring framework that 

incorporates field data, remote sensing and satellite observations and mathematical 

models to provide important ecological information.

Terrestrial and marine ecosystems provide essential goods and 
services to human societies. However, ongoing anthropogenic 
pressure threatens ecosystems, necessitating knowledge-based 
conservation, management and restoration policies.

A united effort for ecosystem 

preservation
The EU-funded ECOPOTENTIAL project developed 
a framework for ecosystem studies and 
management of protected areas. These include 
internationally recognised protected areas such 
as National Parks, UNESCO world heritage, 
Natura2000 and large marine ecosystems. As 
project coordinator Dr Antonello Provenzale 
explains: “the areas have been selected to cover 
the main climatic and biogeographical regions 
of Europe.” The idea is to address environmental 
and ecological challenges and formulate effective 
management recommendations of protected areas.

ECOPOTENTIAL partners monitor ecosystems 
by combining field data, remote sensing such 
as satellite observations, and mathematical 
modelling of current environmental and 
ecological conditions. Alongside maps of the main 

environmental characteristics obtained from satellite images, 
these tools help track ecosystem shifts due to climatic and land-
use changes. Remote sensing data has also benefited the daily 
management of ecosystems, addressing issues that could not have 
been approached with purely in situ data collection or modelling. 

Paramount to the ecosystem management effort is the 
quantitative assessment of expected changes in ecosystems 
themselves and in offered services. ECOPOTENTIAL has generated 

climate impact and ecological models capable 
of supporting future ecosystem projections. 

Project partners are working closely with local 
managers and workers who received specific 
training on remote sensing methodologies and 
tools. “The continuous interaction between 
researchers and technical/management staff 
has allowed us to identify a set of priority policy 
recommendations that have been presented to 
the European Parliament and are included in a 
public brochure,” continues Dr Provenzale. These 
recommendations notably include expanding the 
use of Earth Observation to monitor and manage 
ecosystem services and incorporating remote 
sensing indicators in future environmental 
strategies.

ECOPOTENTIAL will 
help support better 
decision making by 
transferring relevant 

scientific and 
technological 

knowledge into 
policy building, 

improving 
ecosystem services 

and benefiting 
communities.

http://www.ecopotential-project.eu/
http://www.ecopotential-project.eu/images/ecopotential/img_news/Science-Policy_Brief-Document.pdf
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The long-term impact of 

ECOPOTENTIAL

ECOPOTENTIAL has laid the foundation for using and storing 
existing Earth observations to produce ecosystem-relevant 
knowledge. It has generated an online platform, the Virtual 
Laboratory, which offers access to scientific knowledge for 
particular ecosystems and protected areas and which is linked 
to the GEO portal GEOSS. 

ECOPOTENTIAL satellite observations and 3D models have 
facilitated the monitoring of various ecosystems. In the Wadden 
Sea, a UNESCO World Heritage Site in the Netherlands, these 
tools have enabled the simulation and prediction of food supply 
availability for the millions of birds living or passing through the 
area. 

In Portugal, the high biodiversity Natura 2000 sites called 
montados produce livestock and half of the world’s cork; 
ECOPOTENTIAL scientists used indicators, such as tree cover 
density or leaf area index to monitor cork oaks’ health, pasture 
growth and ecosystem dynamics for a better management by 
farmers. 

The Kalkalpen National Park in Austria is home to more than 
900 plant species and climate changes threaten to damage the 
forest, reducing its capacity to retain pollutants. Satellite images 
and ecosystem models can provide guidance to optimise carbon 
sequestration and biodiversity.

Considering the dynamic relationship between ecosystems 
and human communities, identifying the important drivers of 
change is paramount to designing conservation strategies. Dr 
Provenzale is confident that “ECOPOTENTIAL will help support 
better decision making by transferring relevant scientific 
and technological knowledge into policy building, improving 
ecosystem services and benefiting communities.”

PROJECT

ECOPOTENTIAL – Improving future ecosystem 
benefits through Earth Observation 

COORDINATED BY

National Research Council of Italy (CNR), Italy 

FUNDED UNDER

H2020

CORDIS FACTSHEET

cordis.europa.eu/project/id/641762

PROJECT WEBSITE

ecopotential-project.eu/ 
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The health of European 
ecosystems and their 
services
The EU Biodiversity Strategy to 2020 calls on all Member States to map and assess 

the state of ecosystems and their services to make informed decisions about the future 

of biodiversity. An EU project has established a pan-European network and a 

knowledge base to support such actions. 

Target 2 Action 5 of the EU Biodiversity Strategy sets the 
requirement for an EU-wide map of ecosystems and the 
services they provide, including climate, clean air and water, 
food, wood production and leisure. It is designed to be a primary 
data source for developing Europe’s green infrastructure, a 
resource to identify areas for ecosystem restoration, and a 
baseline against which the goal of no net loss of biodiversity or 
ecosystem services (ES) can be evaluated. 

In response to Action 5 requirements, the EU-funded  ESMERALDA 
project created ES mapping and assessment strategies for 

all 28 Member States, plus Norway, Switzerland and Israel. 
They delivered a flexible methodology for the mapping and 
assessment of ecosystems and their services (MAES). “The 
methodology provides innovative building blocks for pan-
European, national and regional MAES studies,” says coordinator 
Prof. Dr Benjamin Burkhard. “It also provides the foundation for 
local assessments, including spatial planning, agriculture, land 
degradation, climate, water and nature policy.” 

ES mapping and assessment 

solutions 
By leveraging the expertise of its pan-European partners and 
their contacts, ESMERALDA mobilised relevant ES mapping 
and assessment actors of ongoing international, European 
and national initiatives. The objective was to exploit existing 
projects, networks, methods and data through workshops 
and face-to-face meetings. This provided opportunities for 
improving ES mapping and assessment methodologies and 
knowledge sharing, as well as for fulfilling commitments under 
Action 5. The project set up a stakeholder network that includes 
support groups in each country consisting of representatives 
from science, policy and practice. 

The project team created ESMERALDA MAES Explorer, an online 
open access guidance tool that provides directions on how to use 
MAES as required by Action 5. Users can browse through a broad 
range of products. These include project deliverable reports, 
scientific open access publications, a textbook on mapping ES, 
a glossary for ES mapping and assessment terminology, and 

© nito, Shutterstock
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country and case study factsheets illustrating 
MAES implementation and applications. Also 
provided are ES methods application cards 
focusing on the selection of appropriate 
methods for the mapping and assessment of 
one or more ES to answer underlying questions. 

An additional feature of the tool is the 
Methods Explorer to browse the ESMERALDA 
methods database and collect further 
information on methods. The interface assists 
users of ESMERALDA products in finding what 
they need for MAES implementation in their 
country, region, area or case study. Guidance 
documents deliver detailed descriptions of 
MAES implementation in seven steps. 

Tailored MAES guidance for EU 

countries
According to Prof. Dr Burkhard, several Member States made 
substantial progress in implementing Action 5 while the project 
was still ongoing. This was particularly evident for Bulgaria, 
Germany, Greece, France, Ireland, Malta, Poland, Romania and 
the Baltic States. 

“By sharing experience through an active process of dialogue and 
knowledge co-creation, ESMERALDA enables all EU countries 
to achieve the Target 2 Action 5 aims of the EU Biodiversity 
Strategy,” concludes Prof. Dr Burkhard. “Stakeholders have 
web tools, methods and approaches to tackle ES mapping 
and assessment issues.” ESMERALDA successfully mobilised 
and boosted scientific capacity in several countries, allowing 
researchers and policymakers to extend their national networks 
to regional and European scales.
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Global collaboration 
to measure biosphere 
change
One of the greatest questions currently facing our society is how the biosphere, which 

contains all life on our planet, will respond to global environmental change. An 

EU-funded initiative has united world-class research infrastructures that provide data 

on biodiversity change. 

At present, it is cumbersome to make predictions about 
biodiversity loss, even for a specific region of the world, or a few 
species, let alone for the entire biosphere. One reason is the 
difficulty in acquiring relevant data as they are scattered over 
numerous repositories and have many gaps. 

The EU-funded Horizon 2020 GLOBIS-B project addressed 
this challenge by developing the research approaches and 
infrastructure services required to calculate Essential Biodiversity 
Variables (EBVs). These EBVs comprise the key datasets for 
computing the indicators expressing changes in the various 
dimensions of biodiversity (like genes species and communities). 

The Group on Earth Observations Biodiversity Observation 
Network (GEO BON) proposed a set of relevant EBVs to increase 
scientific understanding of the complexity of natural systems. 
The GLOBIS-B project assisted them to promote world-wide 
cooperation among research infrastructures utilising essential 
data at different temporal and spatial scales as well as the 
services needed for deploying the data for specific applications. 

Better cooperation
This collaboration helped provide the requisite capabilities 
for processing large datasets in computational workflows via 
data and web services from different research infrastructures. 
“GLOBIS-B promoted global cooperation among world-class 
scientific infrastructures, focusing on targeted services to 
support frontier research that deals with measuring indicators 
of biodiversity change,” says Wouter Los, scientific researcher 
and coordinator of the preceding CReATIVE-B project. 

Use of EBVs will facilitate biodiversity 
monitoring around the world by producing 
harmonised and standardised biodiversity 
data from disparate sources. It will be 
possible to establish a minimum set of critical 
variables for studying, reporting and managing 
biodiversity change. “These EBVs cover 
multidimensional aspects of biodiversity, 
including genetic diversity of selected wild 
and domestic species, population abundances 
of representative species, three-dimensional 
habitat structures, and nutrient retention 
rates in sensitive ecosystems,” explains Los. 

Expertise brought together
The initiative brought together leading scientists with global 
research infrastructure operators, technical experts, and legal 
interoperability experts to address research needs and technical 
solutions and support the understanding of biodiversity and 
ecosystem change. “A key issue was how to streamline the legal 
bottlenecks for the reciprocal use of data and software tools 
from different origins and in interaction with national, supra-
national and global policy bodies,” Los comments. 

Project partners focused on practical ways to address the 
scientific questions underpinning the concept of EBVs, related 
data and the technical requirements to compute them. This 
applied to accessing relevant data sets, harmonising data for 
a specific EBV purpose, filling data gaps, and finally publishing 
computational results and composing different indicators of 
biodiversity change. 

A coordinated test 
on computing EBVs 
for measuring 
biodiversity change 
related to the 
distribution of 
invasive species 
showed that the 
GLOBIS-B results 
are feasible in 
practice.
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Researchers also addressed the legal interoperability of data 
and software. After analysing current practices, researchers 
recommended practical options for data owners, based on open 
(Creative Commons) licences. A workshop with representatives 
from policy and funding bodies resulted in joint recommendations 
for policy and research infrastructures regarding the next steps 
to be taken in implementing the project results. 

Greater understanding and 

benefits
GLOBIS-B increased understanding of the EBV concept and 
how research infrastructures can work together to implement 
computational workflows for EBV development. This initiative 
also highlighted how both policy authorities and scientific 
communities may benefit from EBV data. Los claims: “A 
coordinated test on computing EBVs for measuring biodiversity 
change related to the distribution of invasive species showed 
that the GLOBIS-B results are feasible in practice.” 

The project will benefit the managers and policy makers 
concerned with biodiversity decline. “Apart from local and 
national agencies they include the major international policy 

bodies such as the Convention on Biological Diversity and the 
Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services. GLOBIS-B also contributed to scientific 
international networks such as the Research Data Alliance and 
the International Conference on Research Infrastructures,” Los 
points out.
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A strategic research 
agenda to make better 
use of land and soils in 
Europe
Soil and land use research are fragmented in Europe. Now, researchers and 

practitioners have developed a comprehensive agenda on key knowledge gaps that 

research needs to address for the benefit of society now and in the future. 

Throughout Europe, research on sustainable land use and 
soil management involves different disciplines dealing with 
questions in fields as diverse as spatial planning, biology, 
agriculture, archaeology, hydrogeology, sociology or economics. 
A more integrated approach and better coordination of research 
and innovation actions within Europe is needed to make 
better use of research in order to close knowledge gaps for a 
sustainable use of natural resources. 

The EU-funded INSPIRATION project studied how to meaningfully 
address soils and land knowledge gaps in integrated scientific 
research, as changes in land use are recognised as the most 

important driver of biodiversity loss. The team aimed to study 
which research can generate the knowledge demanded by 
societal stakeholders so that managing land and soil can be 
central to a sustainable future.

What best to do with the land 

and soils
“The underlying premise of INSPIRATION was that understanding 
and managing land and soil services are fundamental for many 
important reasons,” said project initiator Detlef Grimski. This 
includes societal needs for food, drinking water, energy, shelter, 
infrastructure and the need to preserve soil biodiversity and 
overcome challenges such as climate change. 

To achieve their objectives, INSPIRATION was developed by an 
interdisciplinary team that spans all relevant fields in science 
and policy. The research team in particular gauged what research 
should be considered by involving a broad range of stakeholders 
from society to provide input from their perspective. 

The team began developing their Strategic Research Agenda 
(SRA) on soil and land from scratch based on the research needs of 
stakeholders in 17 countries. “We followed a bottom-up approach 
engaging more than 500 experts in Europe. Using a conceptual 
model as a baseline, we collected stakeholders’ research needs, 
verified them, and then prepared an implementation network,” 
said project coordinator Dr Stephan Bartke. 

© MONOPOLY919, Shutterstock
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Developing a conceptual 

model

The conceptual model helped to identify themes 
INSPIRATION used to understand traits of the 
different countries. The team developed the model 
to treat land and the soil-sediment-water system 
as goods and natural capital stocks that minimise 
the depletion of ecosystems. 

This project has not been without its challenges. 
Dr Bartke explains: “There are conflicting interests 
regarding land use among society stakeholders, 
such as farmers, spatial planners, developers, 
manufacturing industry and residents.” 

The team found that for such a model to work, they also needed 
to factor in the day-to-day land management decision making, 
as regards the global impact of human land-use decisions, 
and work to minimise it. In summary, the researchers gave the 
conceptual model four themes to adhere to: societal demand, 
what natural capital has to offer, land management, and total 
impacts. In addition, a fifth cluster of collated transboundary 
knowledge needs, for example related to data monitoring or 
methodological issues relevant to all four key themes. 

Verifying research needs from 

stakeholders
Consortium members identified research needs and knowledge 
gaps from the land and soil stakeholders, which included 
funders, scientists, and policy-makers. They interviewed over 
370 stakeholders, and more than 500 stakeholders attended 
national and international workshops to verify research needs 
for each of the 17 countries and Europe. 

Project partners then dedicated a phase of the project to scoping 
out and developing the trans-country and trans-discipline SRA. 
They did this by interacting and matchmaking with funding 
bodies across Europe; a process they plan to carry on long after 
the project has concluded. Results from INSPIRATION have 
contributed to the recent Intergovernmental science-policy 
Platform on Biodiversity and Ecosystem Services IPBES report  
on land degradation and restoration.

Preparing for implementation of 

the SRA

The team held several online workshops with stakeholders to 
tease out the format of SRA that would satisfy all the objectives 
of the project within the 17 countries. The workshops led to a 
decision that anticipated returns would be highlighted for 
funding institutions and researchers would be motivated by the 
impact of their work on society and the environment. The SRA 
is available online at www.inspiration-agenda.eu – free access 
navigation and search functionality for everybody in particular 
for land and soil interested stakeholders. 

Looking to the future
Following the matchmaking events, the INSPIRATION team 
found that a number of funding institutions in several countries 
are motivated to implement parts of the SRA for integrated 
spatial planning, soil management and land use in Europe. 
The team is currently facilitating a funders’ platform that will 
focus on cross-national projects of soil and land management 
research.
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The concept of ecosystem 
services applied to the 
real world
New and more accurate ways of defining and measuring ecosystem services (ES) have 

enabled scientists and the wider public to gain a clearer understanding of how nature 

contributes to human wellbeing. 

Earth’s stock of natural resources such as its geology, soils, air, 
water and all living organisms forms its natural capital (NC). 
Some NC assets directly contribute to human wellbeing through 
the provision of clean water, fertile soil, waste decomposition, 
the pollination of crops, and climate regulation. These so-called 
ecosystem services underpin our economy and society to make 
human life possible. 

Despite an improved understanding of the link between healthy 
ecosystems the delivery of ES and humanity’s welfare further 
work is still needed to ensure the ideas of NC and ES become 
part of the mainstream. The EU-funded OPENNESS project 
was established to translate these concepts into effective 
operational frameworks that integrate ES into land water and 
urban management. The aim is to inform decision making to 
support EU social and environmental policy initiatives. 

‘The OPENNESS approach was based on applying the concept 
of ES in 27 real-life case studies covering different sociological-
ecological systems in 13 European and 4 non-European 
countries using real world observations and analysis,’ says 
Project Coordinator Professor Eeva Furman. ‘The case studies 
served as test-beds for biophysical, socio-cultural 
and monetary methods as well as conceptual 
frameworks to assess and value ES.’ 

These case studies targeted key policy problems, 
such as improving water quality, preserving 
biodiversity, using natural resources more 
responsibly, and combating climate change 
through increased use of renewable energy. 
An important message to emerge was that ES 
knowledge is most effective when decision-
makers, practitioners and key stakeholders have 

been closely involved in the assessment process. This ensures 
that all actors find the information relevant and reliable and are 
ready to act upon it. 

Professor Furman comments: ‘Land and water managers and 
other stakeholders adopted new ideas and practices from the 
real-life case studies to make a significant difference in urban 
planning and water and forest management by employing 
the concept of ES. Furthermore, all case studies succeeded in 
building intellectual capital and advancing understanding of ES 
and their role in human wellbeing.’ 

Project partners created a cascade model, which provides 
a simple way of visualising and communicating the idea of 
ecosystem services and their relationships between underlying 
ecological processes, and the benefits that ecosystems provide 
to people. 

Researchers also produced an analysis of opportunities and 
challenges for mainstreaming ES in EU regulatory frameworks. 
These were subsequently used in the Intergovernmental 
Platform for Biodiversity and Ecosystem Services’ (IPBES) 

regional assessment for Europe and Central Asia 
and its policy support tools and methodologies 
for scenario analysis and modelling of biodiversity 
and ES. 

Project results were integrated into Oppla a new 
knowledge hub developed in collaboration with the 
OPERAS project. ‘The platform collates information 
and makes it available to researchers and 
practitioners thereby providing a one-stop-shop for 
accessing up-to-date knowledge on ES and nature-
based solutions’ explains Professor Furman. 

Land and water 
managers 

adopted new 
ideas and 

practices from 
the real-life 

case studies...
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OPENNESS successfully provided ways of helping people to 
visualise the idea of ES, allowing them to apply it more easily to 
their work by providing a raft of multi-scale solutions. These can 
be used in real life by stakeholders, practitioners, and decision 
makers in public and business organisations by providing new 
frameworks, data-sets, methods and tools that are fit-for-
purpose and sensitive to different decision-making contexts. 
This will empower communities and organisations within the EU, 
enabling them to improve the management of natural resources 
for the wellbeing of its citizens.
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Ecosystems’ true value 
identified
Healthily functioning ecosystems produce oxygen and soil, detoxify the water supply 

and regulate the climate, while contributing to our spiritual and mental wellbeing. EU 

researchers used these ecosystem services (ES) to determine the natural environment’s 

true value and support its sustainable management. 

Ecosystems provide us with a range of resources, goods and 
services, but overuse and exploitation threaten their ability to 
continue functioning in ways that support human existence. 
The ES concept, sometimes referred to as ‘Nature’s contribution 
to people’, addresses this threat by reframing environmental 
resource use and explicitly acknowledging humankind’s 
dependence on nature and the need for better protection and 
management of natural resources.

 Despite being adopted in high-level policy frameworks, such as 
the Convention on Biological Diversity and the EU biodiversity 
strategy, the use of ES in decision-making still faces challenges. 
The EU-funded OPERAS project explored how and under what 
conditions the ES concept could be extended beyond academia 
and implemented in support of sustainable ecosystem 
management.
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Integration of ES into 

management plans

The consortium, comprising 27 academic institutions and 
consultancies across Europe reviewed knowledge gaps, user 
needs and best practice to increase understanding and support 
policy and decision making. It also developed techniques and 
tools for ecosystem management and tested them in twelve 
‘exemplar’ case-studies. One example is the stabilisation of 
sand dunes using marram grass to save the coastline and 

biodiversity around Barcelona.

Researchers also quantified the effect of 
forestry practices on water management. The 
tools they created showed that forest nitrate 
concentrations were significantly influenced 
by harvest methods, forest competition, 
site altitude, and time after harvesting. The 
project developed a set of 30 indicators 
of effectiveness and efficiency for the 
instruments used in ES assessments, linking 
natural capital with human well-being. 

How to value a landscape
OPERAS developed a toolkit to uncover the non-monetary value 
of landscapes, asking people to choose between land use 
options and to identify areas they believed culturally important 
on a map. This helps people to connect their values to the 
landscape and decision makers to detect high-value spots.

The initiative minimises damage to ecosystems and ensures 
human well-being through the effective integration of ES across 
policy sectors. Project coordinator Professor Mark Rounsevell 
explains: “It is important to understand what people value 
when developing ecosystem management plans, as traditional 
economic methods alone are insufficient for determining the full 
benefits of ES. Socio-cultural valuation, therefore, can ensure a 
more comprehensive treatment of values.”

 

 

 

 

Development of knowledge 

marketplace

Decisions concerning land use come with trade-offs over space, 
time and between stakeholders. Fortunately, OPERAS tools are 
now available to help decision-makers navigate trade-offs 
effectively. “There are many methods, approaches and tools to 
support ecosystem management, but applying them requires 
sharing real examples from which to learn best practice,” says 
Professor Rounsevell. 

Scientists and practitioners developed the Oppla web-based 
resource portal, which contains all the tools, instruments and 
case studies from the OPERAS and OPENNESS projects. The 
research hub established communities of practice and a 
knowledge marketplace where the latest ES thinking is brought 
together. This includes ESCom-Scotland, short for Ecosystem 
Services Community – Scotland, a community practice that will 
continue beyond the project’s lifetime. Professor Rounsevell 
concludes: “Oppla represents a non-profit organisation with a 
mission to assist people in making nature work for the benefit 
of humankind.” 

The OPERAS initiative combined the efforts of researchers, policy 
makers and practitioners to support sustainable ecosystem 
management practices and promote knowledge of ES, leading 
to a wide-range of applications across Europe. Their positive 
socio-economic benefits include policies that will protect the 
natural environment, enhance the well-being of citizens and 
help further the EU’s green economy.
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Wetlands monitored via 
satellite
Wetland ecosystems are hotspots of biodiversity but experience the highest rate of 

decline globally. Through earth observation satellite images, the SWOS initiative 

has developed monitoring tools for ecosystem management and conservation. 

Wetlands play a central role in water cycle and climate 
regulation, and offer various economic benefits through their 
services (leisure, tourism, etc). However, anthropogenic activities 
such as the increased land conversion to urban and agriculture 
areas as well as pollution, threaten the balance of wetland 
ecosystems.

Policies aiming at the conservation and management of 
wetlands are difficult to implement due to lack of knowledge. 
To improve integration of wetlands in European policies, 
Member States in Europe have committed to the mapping and 
assessment of ecosystem services.

The EU-funded SWOS project was designed to provide 
information on wetland ecosystems using data from the 
Sentinel satellites. SWOS was a unique partnership among 
user organisations, academia and industry with expertise in 
the development of innovative methodologies for wetland 

conservation. As project coordinator, Kathrin Weise explains, 
“SWOS aims to provide a user-friendly wetland monitoring and 
information service that was developed for users by users.” 

Ecosystem monitoring tools
For wetland monitoring, SWOS has developed services 
including maps and indicators, a software toolbox and a 
community portal. A total of nine indicators such as land 
use, land cover, water quality and surface temperature were 
generated alongside maps to monitor their shifts over time and 
space. The methodology for assessing the capacity of wetland 
ecosystems to deliver flood regulation services is a prime 
example of how indicators can be used to understand the 
causes of various phenomena such as floods.

According to Weise: “through the software toolbox GEOclassifier, 
specifically tailored for wetland mapping, monitoring and 
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reporting, users have the ability to process 
satellite images and map specific indicators.” 
Comparison of current observations with 
historical information, using satellite data 
from as far back as 1972, allows the 
assessment of biodiversity and the monitoring 
of dynamic changes in specific wetlands over 
time.

Following user demand, this indicator mapping 
approach has been applied in specific cases 
to obtain information on 50 wetland sites 
in Europe, Africa and the Middle East. These 
cases demonstrated how satellite-derived 
information can be integrated to facilitate 
wetland management.

Collectively, all this information on wetlands is collected in the 
GEO-Wetlands portal, an easy-to-access entry point that 
combines SWOS data and external databases. It also portrays 
wetland condition and its capacity to provide services through 
geospatial data, indicators and statistics.

The impact of implementing 

SWOS services
SWOS products and services will be useful to those with a 
need to monitor natural resources remotely and provide data 
for the management of wetlands. Such users include non-
governmental organisations, research institutions and natural 
resource agencies.

By considering the hydrological and ecological characteristics of 
a wetland, SWOS allows for an integrated assessment of the 
ecosystem and its threats. It also provides the big picture on the 
status of the world’s wetlands. 

Application of the SWOS approach for mapping wetland 
ecosystems in Greece has enabled local authorities to 
understand the changes in wetland extent due to for example 
conversion to agriculture. In Tanzania, trends in land use have 
helped wetland managers to develop strategies that support 
both economic development and sustainability of natural 
resources.

Overall, SWOS deliverables provide a unique satellite-based 
approach for wetland monitoring and assessment of services. 
In view of the future, Weise is confident that “with appropriate 
training, the SWOS legacy will reverse the process of declining 
wetlands.”
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Protecting Europe’s 
pollinators
Insects account for a large proportion of European 
(and global) biodiversity, but little is known about their 
distribution, abundance and the threats they face. This 
lack of knowledge is particularly concerning for species 
involved in pollination, such as bees, butterflies and 
hoverflies for the essential role they play in natural 
ecosystems and the benefits society gains from 
pollination services.

The EU-funded Status and trends of European 
pollinators (STEP) project addressed knowledge gaps 
concerning pollinator decline and characterised the 
nature and extent of pollinator community changes. 
It also examined the relative importance of potential 
drivers of such change, the impacts this can have on 
society and how governments and practitioners can 
respond. 

Scientists found that wild pollinators, rather than 
managed honey bees are most commonly the main 
pollinators of crops in Europe and around the world. 
Furthermore, many European Member States have 
insufficient honeybee numbers to meet current crop 
demands for pollination services. 

Consortium members also investigated the potential 
effects of multiple pressures on pollinators at different 
spatial scales: continental, landscape and local. They 
found that climate was a strong influence on species 
distributions at large scales but other drivers such as 
habitat loss and pesticides were important at landscape 
and local scales. 

Project partners reviewed current and future mitigation 
options across Europe, thus laying the foundation 
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for future pollinator monitoring programmes. It was 
discovered that managed honeybee colonies may work 
for some crops as a short-term pollination solution. 
However, longer-term solutions such as the provision of 
habitats for wild bees and hoverflies represents a more 
sustainable and cost-effective solution. 

The effectiveness of interventions to moderate 
pollinator loss depends on the land use intensity of the 
farming system, the complexity of the landscape, and 
the ecological contrast created by the strategies used. 
Thereby highlighting the importance of careful targeting 
of measures to support pollinators. 

STEP is an outstanding example of how research can 
successfully inform policy making, providing evidence 
for the EU Pollinators Initiative (published in June 2018). 
It also underpins the development of the European 
Red List of Bees, giving information on the status of 
pollinators in the EU and Europe as a whole, and is a 
major source of evidence for various IPBES reports. 

The STEP project improved understanding of the nature, 
causes, consequences and potential mitigation of 
declines in pollination services, thereby helping protect 
European agriculture and safeguard food security.

http://ec.europa.eu/environment/nature/conservation/species/pollinators/index_en.htm
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