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CE3C is committed to a sustainable future. 

At CE3C we would like to be remembered for producing science of excellence while 

successfully,

integrating life sciences and environmental knowledge,

motivating and training a new generation of dedicated researchers,

informing and influencing the creation of successful policies for sustainability in 

agro-forestry and urban systems, 

informing and influencing policies that prevent and respond effectively to biological invasions, 

developing the tools required to incorporate environmental change scenarios and their impacts.

Here we present CE3C’s strategic programme for 2015-2020 and refer to recent 

achievements that attest the feasibility of our goals.

Margarida Santos-Reis
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1. Vision and strategy

WHO ARE WE?
The Centre for Ecology, Evolution and Environmental Changes (CE3C) is a large R&D unit based 

at the Faculty of Sciences, University of Lisbon (FCUL). Formerly known as Centre for 

Environmental Biology (CBA), the Centre’s vision and strategy evolved in recent years expanding 

its research to address science and societal challenges in ecology, evolution and the environment 

(the three Es in the Centre’s name). The Centre´s geographic scopes were broadened to encompass 

tropical and insular ecosystems, and innovative methodologies and collaborative approaches were 

expanded. As of January 2015, the integration of two research groups  Azores Biodiversity Group 

(ABG) and Climate Change Impacts, Adaptation and Modelling (CCIAM) – will be completed, 

and the Centre’s restructuring finalized to include 12 research groups nested into four Thematic 

Lines, powered by over 200 highly motivated researchers. Deeply rooted in the domain of natural 

and environmental sciences, at CE3C we combine fundamental and theoretical research keeping a 

keen eye on its applied relevance, to improve services and practices.

http://ce3c.fc.ul.pt
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Centre for environmental Biology, CBa

Located at the University of Lisbon, its groups focus on 

evolutionary and ecological dynamics of species, populations 

and communities, developing efficient conservation 

programmes that preserve biodiversity and environmental 

quality, and defining measures of sustainability. 

http://cba.fc.ul.pt/

azorean Biodiversity group, aBg

Located at the University of Azores; its groups innovatively 

exploit Macaronesia islands (Azores, Madeira, Canary 

Islands) as natural laboratories for long-term ecological, 

biogeographical and evolutionary studies. 

http://www.gba.uac.pt/

Climate Change researCh group, CCiam

Located at the University of Lisbon, the group focuses on 

drivers of climate and environmental change, and their 

local and global impact, to design and test responses that 

promote sustainable natural and humanized systems.

http://www.sim.ul.pt/cciam/

Where we come from: scientific focus and productivity highlights

1 memBer and CollaBorator typology: Integrated Members (senior researchers), Post-doc Collaborators (affiliated with the Centre but 
not Integrated Members), Junior Researchers (PhD students, MSc students and Research technicians affiliated with the Centre); International 
Collaborators (visiting scientists, international co-authors, international project collaborators) 

members and collaborators1 in 2013
64 Integrated Members, 21 Post-doc Collaborators, 83 
Junior Researchers, 69 International Collaborators 
total bibliometrics 2008-2013
637 ISI (SCI) publications, 157 books and book chapters, 
102 outreach publications
per member bibliometrics (Scopus) 2013
Mean number of papers/integrated member: 2.11
Mean number of citations/integrated member: 55.0

members and collaborators1 in 2013
19 Integrated Members, 5 Post-doc Collaborators, 36 
Junior Researchers, 18 International Collaborators
total bibliometrics 2008-2013
131 ISI (SCI) publications, 83 books and book chapters, 
46 outreach publications
per member bibliometrics (Scopus) 2013
Mean number of papers/integrated member: 1.74
Mean number of citations/integrated member: 37.17 

members and collaborators1 in 2013
8 Integrated Members, 3 Post-doc Collaborators, 20 
Junior Researchers; 3 International Collaborators 
total bibliometrics 2008-2013
26 ISI (SCI) publications, 21 books and book chapters, 7 
outreach publications
per member bibliometrics (Scopus) 2013 
Mean number of papers/integrated member: 1.75
Mean number of citations/integrated member: 82.0



CE3C VISION
CE3C is committed to a sustainable future. Tackling the challenges posed by global change requires 

a tighter integration of the knowledge from life and environmental sciences, and CE3C was built 

to meet this necessity. At CE3C we acknowledge that while producing knowledge is a crucial step, 

using this knowledge to effectively promote change is just as important. We thus combine research 

with action and integrate science and education, to contribute to a generation of capable scientists, 

a better-informed public, and adequately advised policy. Our research examines and integrates all 

levels of biological organization – from organisms up to entire ecosystems (natural and 

anthropogenic) – and is used to support and inform governmental agencies, non-profit 

organizations, private companies and citizens. The combined expertise and unique databases of 

CE3C constitute fundamental repositories of knowledge for Portugal, insular Europe, other 

Portuguese-speaking countries and the European Union. Consequently, we have been successful in 

informing and influencing policy at the regional, national and European level.
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Ce3C’s thematic lines & research groups 

environmental Changes
Theoretical Ecology and Biodiversity Change, teBC
Climate Change Impacts, Adaptation and Modelling, 
CCiam

island eCology & environmental risks
Island Biodiversity, Biogeography & Conservation, iBBC
Island Environmental Risks & Society, iers

Conservation and funCtional eCology
Conservation Ecology, Ce
Environmental Stress & Functional Ecology, esfe
Plant-Soil Ecology, pse

evolutionary Biology
Computational Biology and Population Genomics, CBpg
Evolutionary Ecology, ee
Evolutionary Genetics, eg
Development and Evolutionary Morphogenesis, dem
Natural History & Systematics, nhs

CE3C is now composed of 12 research groups nested into four thematic lines. 

CE3C SCIENTIFIC STRATEGY
CE3C’s is engaged in a concerted, transregional and transnational research effort to address major 

threats to sustainability: i) loss of biodiversity with potential impact on ecosystem services, 

ii) climate and land-use changes, iii) biological invasions, and iv) lack of societal awareness and 

policy to effectively address these issues. We built CE3C to produce excellent fundamental and 

applied science that addresses these issues, as well as to tackle key priorities at the regional, 

national and EU levels, namely those of the Regional Strategies for Smart Specialization, the 

National Strategy for Sustainable Development and the Europe 2020 Strategy. This calls for 

cost-effective, integrated and interdisciplinary policies to ensure future economic development 

rooted in principles of social cohesion and environmental protection. CE3C’s scientific strategy is 

built upon four Pillars of Action targeting 15 objectives (see 5. Four Pillars: 15 objectives, p. 17). 

These pillars form the backbone of CE3C’s interactions and collaborations that draw on individual 

and research group strengths and provide, through synergistic effects, the cohesion required at the 

level of the Centre.



2. Organization and integration

ENSURING STRUCTURE COHESION 
Nine of CE3C’s research groups are based at the Faculty of Sciences, University of Lisbon (FCUL/

ULisboa); two are based at the University of Azores (UAc); and one is based at the National 

Museum of Natural History and Science of the ULisboa (MUHNAC/ULisboa). In addition, CE3C 

manages a field station, Herdade da Ribeira Abaixo, located in Grândola (Alentejo). CE3C is 

organized to meet two goals: i) facilitate efficient financial, space and infrastructure management; 

and ii) strengthen synergistic interactions between researchers and groups to meet the Centres 

scientific and outreach goals. Presently, a main office (three persons, including a communication 

officer with a one-year contract), located at FCUL, coordinates the Centre’s activities, including 

education and advanced training, and assures all necessary interactions with the Faculty and 

associated entities, including the Foundation of the Faculty of Sciences of the University of Lisbon 

(FFCUL), which manages most projects and grants. A smaller office (one person) at the 

University of Azores (UAc) assures all necessary interactions with UAc and the main office in 

Lisbon. Interactions between researchers and groups develop in parallel to this and meet specific 

research necessities, including exchange of information and data, experiment planning, field trips, 

workshops and journal clubs, paper publishing, among other. An annual meeting brings all 

researchers together, every three years this meeting shall take place in the Azores. One main goal 

is to create a communication office, by appointing two new positions: a science communication 

officer, to coordinate and direct communication strategies, and a grants officer focused on 

fund-raising, including special efforts to attract European funding.
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IMPROVING COHESION IN PRODUCTIVITY 
CE3C’s goals require a tighter integration of the knowledge contributed by life and environmental 

sciences. CE3C’s capacity to achieve its scientific goals stems precisely from the way it integrates 

the diversity and heterogeneity that characterizes its members and research groups, building a 

whole that is larger than the sum of its parts. Researchers and groups of CE3C are engaged in 

different research topics and methodologies, as well as different typologies of scientific activities 

that inherently translate into different publication rates – e.g. long-term vs short-term studies, short 

life-cycle vs long life-cycle organisms, field vs laboratory work, experimental vs theoretical and 

modelling work. CE3C’s groups are variable in size and focus, some research results more readily 

in outreach outputs, some is fundamental, yet other may be directly applied to policy advise and 

drafting. The strength of CE3C lies in the cross-fostering of these approaches, which we aim to 

potentiate through the strategic programme. As a unit, CE3C is committed to improve the number 

and quality of its publications, while reducing heterogeneity among its groups’ scientific 

productivity. This will be achieved by deepening collaboration among researchers with different 

expertise, by fostering meetings of research groups, between and within thematic lines and, 

particularly, through research developed within transversal topics. 



3. The challenge of EU funding

CE3C’s research groups have so far resorted to different funding sources, including regional, national 

and international, public and private. To maintain and develop CE3C, thus attaining its scientific 

goals, and ultimately its mission, European funding is acknowledged as fundamental. Synergies 

arising from CE3C’s restructuring, in particular CCIAM’s experience in attracting European funding, 

will thus benefit the whole unit.
 

Targeted European calls are: i) Excellence Science (e.g. Marie-Curie actions, ERCs, and Research 

Infrastructures), ii) Industrial Leadership (e.g. Innovation in SMEs), iii) Societal Challenges (e.g. 

Food security, sustainable agriculture and forestry, Climate Action, environment, resource efficiency 

and raw material), iv) Spreading excellence and widening participation (e.g. Teaming, Twinning 

and ERA chairs), and v) Science with and for Society. CE3C is already positioned as a key player in 

the national strategy to address H2020 opportunities (see p. 8), and a priority of the to-be-appointed 

communication office will be to coordinate applications for these calls. Several examples attest 

CE3C’s capacity in what funding and scientific networking is concerned, demonstrating the 

feasibility of this target (see p. 9).   
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CE3C members, individually or collaboratively, are aligned with the H2020 goals established by the European Research 
Area for research and innovation.

Ce3C and new funding opportunities offered by h2020

Widespread-2014-1 teaming
Together with Wageningen University and Research 
(WUR, The Netherlands), a long-term strategic partner, 
Portugal submitted  a proposal to H2020 (September 
17) to create a new centre of excellence (CoE), on 
Smart Agriculture and Forestry (SMARTAgriFor). 
This proposal involves major Portuguese universities, 
and CE3C is one of two representatives for ULisboa.

tWinning (h2020-tWinn-2015)
Together with Université Libre de Bruxelles (Belgium) 
and the Leibniz-Institute for Plant Genetics and Crop 
Plant Research (IPK – Germany), ULisboa, through 
a CE3C member, is drafting a proposal to address 
ammonium availability and its uptake systems.

the kiC Challenge
CE3C is preparing to integrate “Knowledge and 
Innovation Communities” (KIC) supported by the 
European Institute of Innovation & Technology to 
integrate education and entrepreneurship with research 
and innovation. This is viewed as a follow-up of 
strategic initiatives already in place and operating in 
different areas of specialization. CE3C is well 
positioned to address two KIC Challenges (“Climate” 
and “Food for the Future”), and is represented at the 
ULisboa strategic commissions.

Cost aCtions
CE3C members will continue to explore opportunities 
to be involved in international and European networks 
of excellence, such as those already supported through 
COST actions (more than 10). CE3C is now a partner 
in BIOECOST-EUROPE – Biodiversity, Ecosystems, 
Society: reinforcing harmonized trend studies in Europe, 
for which an application was recently submitted.



proJeCts
operational potential of ecosystem research 
applications (opera) 2012-2016 
EU FP7, 27 partners from 15 countries.
http://www.operas-project.eu/

impacts and risks from climate change high-end 
scenarios: strategies for innovative solutions 
(impressions) 2013-2018
EU FP7, 24 partners from 16 countries. 
http://goo.gl/SVXXmQ

ensuring the integrity of the european food chain 
(foodintegrity) 2014-2018
EU FP7, 39 partners from 18 countries.
http://goo.gl/3UZyLC

researCh netWorks
arid lands restoration and combat of desertification: 
setting up a drylands and desert restoration hub 
(es 1104) 2012-2016 
A consortium of 22 European Partners, funded by COST 
(European Cooperation in Science and Technology)
http://goo.gl/H4gskM

eColise created in 2014
CE3C is a founding member of the European 
Community-Led Initiatives towards a Sustainable 
Europe (ECOLISE), a coalition of organisations engaged 
in promoting and supporting local communities across 
Europe in their efforts to build pathways to a sustainable 
future. By bringing these organisations together, 
ECOLISE seeks to establish a common Europe-wide 
agenda and a platform for collective action.
http://goo.gl/pGW6qh

highlights of recent international projects and research networks 

Biodynamic island group (Big) 2013-2016
A consortium of 9 international partners led by Oxford 
University (UK) and funded by the Danish Council for 
Independent Research. The consortium was created to 
model the General Dynamic Model of Island 
Biogeography. 
http://goo.gl/4fx5B2

The european topic Centre on Climate Change 
impacts, vulnerability and adaptation (etC/CCa) 
2014-2018
A Consortium of 14 European Organizations, including 
the European Environment Agency (EEA) addresses 
these topics and support academic, societal and policy 
knowledge and experience sharing.
http://cca.eionet.europa.eu

european long-term ecosystem and socio-ecological 
research infrastructure 
(elter) 2014-2015
EU H2020-INFRAIA-2014-2015, 28 partners from 22 
countries. Proposal submitted on September 2nd to the 
call ‘Integrating and opening research infrastructures of 
European interest’ (Main Pillar: Excellent Science).
http://goo.gl/KSdvp4

improve the success of reforestation in semi-arid areas: 
adaptation to climate change scenario 
(adaptforChange) 2015-2016
APA – EEA GRANTS, 4 partners from 2 countries
Proposal submitted on September 15th to Programme 
AdaPT (Adapting Portugal to Climate Change). 
http://www.apambiente.pt/index.php?ref=x178
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4. Facing society needs

CE3C research is both fundamental and applied. Several research projects focus on solving 

specific challenges within the fields of ecology, evolution and environmental change, many other 

target specific society needs and involve CE3C members with expertise other than the natural 

sciences (engineers, sociologist, economists, and other). 

CE3C’s commitment to a sustainable future frequently involves the process of stakeholder’s advice 

and policy drafting (see p. 12). This will continue to be a major asset of the unit’s strategic plan for 

2015-2020.
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highlights of Ce3C’s activities in policy drafting and advice

regional
drafting of legislation concerning the creation of new 
protected areas in the azores archipelago 2008
A spin-off of this work – Predicting extinctions on 
oceanic islands: arthropods and bryophytes (2009) – 
received the BES-Biodiversity Award in 2008, attesting 
to its relevance. 
http://goo.gl/fmPJN2

drafting of legislation related to termite management 
in azores 2010
Publication of the Regional Law-Decree nr. 22/2010/A 
and implementation of a website to inform and support 
the general public.
http://sostermitas.angra.uac.pt/

national
drafting a national agreement for the Conservation 
of iberian lynx 2014
Following the redaction of the “Action Plan for the 
Conservation of Iberian Lynx”, the National Agreement 
was subscribed by 12 institutions in a ceremony held 
at the Ministry of Environment, Spatial Planning and 
Energy
http://goo.gl/1bXopL

millennium ecosystem assessment: portugal 
evaluation 2009
The Millennium Ecosystem Assessment (MA) is an 
international effort designed to meet the needs of 
decision-makers for scientific information, concerning 
the consequences of ecosystem change for human well-
being. CE3C led the sub-global assessment for Portugal.
http://www.ecossistemas.org/pt/relatorios.htm

siam - Climate Change in portugal: scenarios, 
impacts and adaptation measures 1999 – CE3C 
members coordinated the national assessment of climate 
change impacts, vulnerability and adaptation, which 
involved an extensive and recognized team of 
Portuguese experts. Reports were published in 2002 
(SIAM I) and 2006 (SIAM 2). 
http://www.siam.fc.ul.pt/

national coastal zones strategy 2014
Based on an invitation by the Portuguese Environment 
Ministry, CE3C coordinates the team responsible for the 
national costal zones strategy.
http://goo.gl/L4QYK1

european
advising policy on safety of nitrogen availability in 
the mediterranean Basin 2011-2012 Enhanced nitrogen 
availability is a main driver of biodiversity loss and 
degradation of ecosystem functions. Information 
was lacking on medium- and long-term responses to 
enhanced nitrogen input for the Mediterranean Basin 
ecosystems, which are nutrient-limited biodiversity 
hotspots.

establishment of the safety concentration of 
ammonia for epiphytic lichens in southern europe: 
< 1.9 μg of ammonia  m−3 of air. 
Pinho P., et al. 2012. Biogeosciences 9: 1205-1215 
establishment of the safety deposition flux of 
nitrogen (critical load of nitrogen) for the 
european habitat: Cork oak woodland:
< 26 kg n ha-1 year-1. 
Pinho P., et al. 2012. Biogeosciences 9: 1205-1215 
establishment of the safety deposition flux of 
nitrogen (critical load of nitrogen) for the 
european habitat: “mediterranean maquis”: 
20-30 kg n ha-1 year-1. 
Bobbink R. & Hettelingh J.-P. (eds.) 2011. Review and 
revision of empirical critical loads and dose-response 
relationships. Netherlands: National Institute for 
Public Health and the Environment (RIVM)

advising policy on european sustainability 2012-2016
Bottom-up climate Adaptation solution towards a 
Sustainable Europe (BASE) is an FP7 project (2012-
2016) that supports actions for sustainable climate 
change adaptation in Europe by making scientific 
information about adaptation meaningful, and easily 
accessible to decision-makers at all levels (from local to 
European).
http://www.base-adaptation.eu

international
drafting policy: international Whaling Commission 
since 2005
The International Whaling Commission (IWC) was set 
up under the International Convention for the 
Regulation of Whaling to manage whaling worldwide. 
In addition, it co-ordinates and funds conservation work 
on many species of cetaceans.  A CE3C member is the 
National Commissioner for IWC, and presided its 
Subsistence Whaling Committee.
http://iwc.int/home

advising policy: intergovernmental panel on Climate 
Change, ipCC 2013-2014
A CE3C member was a review editor of IPCC’s Fifth 
Assessment Report.
http://www.ipcc.ch/report/ar5/



4 KEY AREAS FOR SOCIETAL CHANGE
CE3C’s strategic programme builds upon the collective expertise and research interests of its 

members, and considers H2020 priorities for Europe (see http://goo.gl/GaxVEP). Together, these define 

our transversal research topics (detailed on, p. 17), which were selected to foster cross-research 

among groups and cope with three main challenges faced by present day societies: the need for 

sustainable agriculture and forestry (Challenge 2 - H2020 agenda), achieving climate change 

resilience and the protection and sustainable management of natural resources and ecosystems 

(Challenge 5), and enhancing urban resilience (Challenge 6).
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An e-infrastructure created in 2008 to compile 
information on Azorean biodiversity, for terrestrial and 
marine environments, and set up as a dynamic 
structure where user-needs guide the development of 
new products and services. 

ABP is a valuable outreach, management and 
conservation tool for all who work in science and 
biodiversity protection, as demonstrated by the 3000 
visits/day, numerous international scientific 

the azorean Biodiversity portal, aBp

collaborations, publications and academic theses, and 
the connection with other prestigious databases.
ABP allows complex and user-friendly queries, a 
rigorous taxa identification and biogeographical 
information, and provides innovative analytical tools 
for both researchers and community members. 
Researchers, as well as citizens, may contribute data to 
the Portal, establishing effective science 
communication.
http://goo.gl/eniu2h

SMART SPECIALISATION
Research and innovation strategies for Smart Specialisation (RIS3), a novel EU approach 

to regional economic and social development is one mechanism explored by CE3C to contribute 

to societal challenges at the regional level.

CE3C is involved in developing policy for the Azores archipelago addressing two regional 

priorities: the digital agenda as a support instrument for ecotourism (through the Azorean 

Biodiversity portal – see p. 45), and the new Agriculture Strategy PRO-RURAL+ (contributing 

to develop new sustainable products, and to promote environmental sustainability).



RESEARCH INFRASTRUCTURES 
IN THE CONTEXT OF SMART SPECIALISATION
Articulation with national sectorial policies and regional strategies and priorities (aligned with 

RIS3), are further explored through two successful proposals submitted by CE3C within the frame 

of the National Roadmap of Research Infrastructures of Strategic Relevance.  The Azorean 

Biodiversity Portal and the Portuguese Long-Term Ecological network (LTER Portugal) are now 

nodes of PORBIOTA, an FCT supported research infrastructure, which will collect, store and 

manage all kinds of biodiversity data from the entire Portuguese territory. PORBIOTA, in turn, 

will be connected to LIFEWATCH, its European counterpart, and promote the national agenda on 

biodiversity survey and research, providing services to governments, the scientific community and 

society. This e-infrastructure will become a national and international scientific and technological 

reference hub as a service provider, contributing to the strengthening of national and international 

competitiveness.

15





5. Four pillars: 15 objectives

BIKE is CE3C’s scientific Pillar. It defines CE3C’s three main research areas, as well 

as its transversal topics – topics that integrate knowledge and expertise from most 

research groups. The objectives outlined here thus represent the bulk of CE3C’s 

research undertaking for the next six years.

Main research areas 

Assess ecological patterns & proc-

esses,  including biodiversity changes 

in Mediterranean, tropical and insular 

ecosystems
 

Understand evolutionary patterns & 

processes, shaping biodiversity and 

adaptation to environmental changes
 

Study the drivers and impacts of 

environmental change and design ef-

fective responses to those impacts

Transversal topics 

Contribute to sustainable ecosystems 

and citizen’s well-being in urban 

contexts 
 

Increase and innovate knowledge in 

agro-forestry systems 

Investigate the causes, processes and 

responses of biological invasions in 

the context of  climate and land-use 

change
 

Develop and apply methodologies that 

incorporate environmental change 

scenarios, impacts and responses

 

●

●

●

●

●

●

●
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ECOLOGICAL PATTERNS & PROCESSES

Perform integrative biodiversity research, including measuring taxonomic, functional and 

phylogenetic diversities at different scales
 

Investigate species-habitat relationships in pristine and anthropogenic ecosystems, to inform the 

design of management and conservation strategies
 

Investigate ecosystem structure and function and the temporal dynamics of forest fragments and 

their impact on biodiversity
 

Develop robust ecological indicators and frameworks to promote ecosystem-based approaches to 

conservation

Test key ecological challenges in small- to medium-scale experiments

MAIN RESEARCH AREAS

●



papers
ammonium as a driving force of plant diversity and 
ecosystem functioning: observations based on 5 years’ 
manipulation of n dose and form in a mediterranean 
ecosystem 2014
Dias T., et al. 2014. PLoS ONE 9(4): e92517

essential biodiversity variables 2013
Pereira H.M., et al. 2013. Science 339: 277-278

prioritizing conservation areas around multispecies 
bat colonies using spatial modelling 2013
Rainho A. & Palmeirim J.M. 2013. Animal Conservation 
16: 438-448

Bryophyte conservation on a north atlantic hotspot: 
threatened bryophytes in madeira and selvagens 
archipelagos (portugal) 2014
Sim-Sim M., et al. 2014. Systematics and Biodiversity 12 
(3): 315-330

functional biogeography of oceanic islands and the 
scaling of functional diversity in the azores 2014
Whittaker R., et al. 2014. PNAS - Proceedings of the 
National Academy of Sciences. Online first DOI: 
10.1073/pnas.1218036111 

highlights of recent Ce3C’s activities within this domain

proJeCts
Wildlife corridors: spatial modelling of human 
pressure and its usefulness for iberian Wolf 
conservation 2011-2014
FCT, PTDC/AAC-AMB/111457/2009

Biodiversity on oceanic islands: towards a unified 
theory 2012-2014
FCT, PTDC/BIA-BIC/119255/2010

Comdunes – do inland sand dune communities 
follow strict ecological succession? 2014-2015
FCT, EXPL/BIA-BIC/2311/2013

researCh netWorks
ilter - international long-term ecological research 
created in 2008
ILTER is a ‘network of networks’, a global network of 
research sites located in a wide array of ecosystems that 
can help understand environmental change across the 
globe. ILTER’s focus is on long-term, site-based research 
and monitoring. A member of CE3C is the national 
representative of LTER Portugal.

Belowground carbon turnover in european forests 
2009-2013 
COST Action FP0803, 30 partners
http://goo.gl/eTixx7
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MAIN RESEARCH AREAS
EVOLUTIONARY PATTERNS & PROCESSES

Study the genetic and micro-evolutionary patterns and processes that shape population 

differentiation and address the capacity to adapt to environmental changes
 

Investigate the genetic and macro-evolutionary processes involved in speciation, major 

evolutionary transitions and biodiversity patterns
 

Identify genomic signatures of natural selection and study genome evolution

●



papers
The genetic legacy of the 19th-century decline of the 
British polecat: evidence for extensive introgression 
from feral ferrets 2013
Costa M., et al. 2013. Molecular Ecology 22(20): 5130-
5147

host adaptation to viruses relies on few genes with 
different cross-resistance properties 2014 
Martins N.E., et al. 2014. PNAS - Proceedings of the 
National Academy of Sciences of the United States of 
America 111(16): 5938-5943

strong genome-wide divergence between sympatric 
european river and brook lampreys 2013 
Mateus C.S., et al. 2013. Current Biology 23(15): R649-
R650

Conflicting patterns of dna barcoding and taxonomy 
in the cicada genus Tettigettalna from southern 
europe (hemiptera: Cicadidae) 2014
Nunes V.L., et al. 2014. Molecular Ecology Resources 
14(1): 27-38

introgressive hybridization as a promoter of 
genome reshuffling in natural homoploid fish hybrids 
(Cyprinidae, leuciscinae) 2014
Pereira C.S.A., et al. 2014. Heredity 112: 343-350

highlights of recent Ce3C’s activities within this domain

proJeCts
Bryophytes of trinity island, a taxonomic and 
biogeographic study 2010-2015
MCT/CNPq-026/2009. Main host institution is FUB 
(University of Brasília, Brazil); the project is 
co-coordinated by Portugal (CE3C) and Brazil (FUB). 

histselgene - history, chance and selection during 
local adaptation: a genome-wide analysis 2013-2015
FCT, PTDC/BIA-BIC/2165/2012 

evolsexalloc - The evolution of sexual strategies in 
Tetranychus urticae, mite crop pests 2013-2016
FCT-ANR/BIA-EVF/0013/2012. The project is 
co-coordinated by Portugal (CE3C) and France 
(Univ. Montpellier).

researCh netWorks
islands - Community assembly on remote islands: 
does the equilibrium Theory apply? 2012-2015
This International consortium includes 14 partners and 
is a research group funded by CESAB (France). The 
network aims at formulating a new general theory of 
island biogeography.
http://www.gba.uac.pt/projetos/ver.php?id=66

BioBovis Consortium created in 2002
This international consortium aims at studying 
Ibero-American cattle biodiversity, and involves 18 
partners from 12 countries. BIOBOVIS was established 
within the scientific network RED CONBIAND, a 
23-country forum on Animal Genetic Resources in Latin 
America.
http://biobovis.jimdo.com/
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MAIN RESEARCH AREAS 

DRIVERS AND IMPACTS OF ENVIRONMENTAL CHANGE

Explore the effects of climate changes, climate-environment interactions and land use changes 

on biodiversity
 

Establish integrated scenarios to assess the complex interactions and combined impacts 

of environmental change drivers such as climate, biodiversity, land-use, fire risk and 

socio-economic factors
 

Study the effects of environmental change drivers on conservation, biological invasions, 

evolutionary response, landscape genomic patterns and ecosystems
 

Design and test effective impact mitigation responses to those effects

●



papers
geographical, temporal and environmental 
determinants of bryophyte species richness in the 
macaronesia islands 2014 
Aranda S.C., et al. 2014. PLoS ONE 9(7): e101786

response of non-native european terrestrial 
gastropods to novel climates correlates with 
biogeographical and biological traits 2014
Capinha C., et al. 2014. Global Ecology and 
Biogeography 23(8): 857-866

predicting biodiversity change and averting collapse 
in agricultural landscapes 2014 
Mendenhall C.D., et al. 2014. Nature 509: 213-217

impacts and adaptation to climate change in the 
mediterranean coastal areas: the CirCle-med 
initiative 2014
Santos F.D., et al. 2014. Regional Environmental Change 
14(1): S1-S3

a spatially explicit approach to assess the collision 
risk between birds and overhead power lines: a case 
study with the little bustard 2014
Silva J.P., et al. 2014. Biological Conservation 170: 256-
263

highlights of recent Ce3C’s activities within this domain

proJeCts 
moveClim - montane vegetation as listening posts 
for climate change 2012-2014
NETBIOME – Europe – DRCTC (M2.1.2/F/04/2011/
NET)
http://www.gba.uac.pt/projetos/ver.php?id=44

gWtropimed - Coastal dune forests under scenarios 
of groundwater limitation: from tropics to 
mediterranean 2012-2014
FCT, PTDC/AAC-CLI/118555/2010

CiraC - maps of floods and risk in Climate Change 
scenarios 2010-2013
Research contract with the Portuguese Association of 
Insurers (APS). 
http://cirac.apseguradores.pt/index_en.html

researCh netWorks 
harmBio - harmonizing global biodiversity 
modelling 2012-2016
COST Action ES1101, 18 partners
http://goo.gl/SbE8Uy

etC/CCa - european topic Centre on Climate 
Change impacts, vulnerability and adaptation 
2014-2018
CE3C is a partner of ETC/CCA, a Consortium of 14 
European Organizations funded by the European 
Environment Agency (EEA).
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TRANSVERSAL TOPICS

SUSTAINAbLE ECOSYSTEMS IN URbAN CONTEXTS 

Study urban biodiversity and enhancement strategies 
 

Test ways to link urban green spaces, biodiversity and society to address land-use conflicts, climate 

change adaptation and human well-being

 

This is an emergent research topic that will contribute to safer 

and sustainable urban environments by establishing capacity 

building on services provided by green infrastructures and 

environmental health in urban areas.

Activities to be developed fall within three main categories: 

evaluate vulnerabilities and risks by monitoring ecological 

indicators and natural/anthropogenic pollutants, studying 

systems vulnerabilities and impacts, and analysing social 

perceptions and concerns; communicate those risks through 

social engagement aimed at capacitating, empowering and 

raising awareness; and inform policies based on those risks by 

offering consultancy on environmental risk management, and 

contributing to green planning and public health.

●



To these ends, CE3C will capitalize both on its research groups’ expertise as well as on the re-

inforcement of existing partnerships with regional, national and international organizations and 

networks.

Expertise offered by CE3C members can be broadly described as multi-taxa biodiversity 

assessments and the use of ecological indicators (CE, ESFE, PSE, CBPG, IBBC), methods and 

tools to assess the effects of climate change and of pollutants on human health (ESFE, CCIAM, 

IERS), and skills for participatory approaches (CCIAM, IERS).

Focusing on a selection of cities both on mainland and Azores, research groups will develop 

collaborative research and a hypothesis-testing framework to: characterise existing green 

infrastructures and assess functional biodiversity and services provided; investigate the effects 

of heat islands and of anthropogenic/natural pollutants on human and environmental health; and 

assess social perceptions on the benefits of green infrastructures and environmental health risks. 

Furthermore, groups will engage in outreach activities including contributions to planning and 

governance to increase services provided by green infrastructures and adapt municipalities to 

climate change.
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papers 
diet of invasive clawed frog Xenopus laevis at lage 
stream (oeiras, W portugal) 2012
Amaral P. & Rebelo R. 2012. The Herpetological 
Journal 22: 187-190

potential distribution and cost estimation of the 
damage caused by Cryptotermes brevis (isoptera: 
kalotermitidae) in the azores 2014
Guerreiro O., et al. 2014. Journal of Economic 
Entomology 107: 1554-1562

a time series study on the effects of heat on 
mortality and assessment of heterogeneity into 
eastern european and southern 
mediterranean-Cities: results of eu project Circe 
2013
Leone L., et al. 2013. Environmental Health 12: 55

The use of lichen functional groups as indicators of 
air quality in a mediterranean urban environment 
2012
Llop E., et al. 2012. Ecological Indicators 13: 215-221

influence of angular exposure and proximity to 
vehicular traffic on the diversity of epiphytic lichens 
and the bioaccumulation of traffic-related elements 
2013
Paoli L., et al. 2013. Environmental Science and 
Pollution Research 20(1): 250-259

highlights of Ce3C’s activities within this topic

proJeCts
Janus risk and urban resilience 2014-2016
A partnership between the University of Azores and 
the Azorean Government, funded by “Direcção 
Regional da Cultura”

green surge - infrastructure and urban 
Biodiversity for sustainable urban development 
and the green economy 2013-2017
FP7-ENV, 24 partners from 11 countries.
http://greensurge.eu/

Climadapt.local – local strategies for adaptation 
to Climate Change 2015 – 2016
EEA Grant 
Development of local strategies for more than 20 
Portuguese municipalities, aligned with the key 
objectives of the European Strategy for Adaptation to 
Climate Change (AC) and the National Strategy for 
Adaptation to AC (ENAAC)

researCh netWorks
green infrastructure approach: linking 
environmental with social aspects in studying and 
managing urban forests 2013-2017
Cost Action FP1204, 35 partners
http://goo.gl/cgOnWR



TRANSVERSAL TOPICS

AGRO-FORESTRY SYSTEMS

Assess the resilience and adaptation of agro-forestry systems to climate and global changes
 

Integrate data on cork oak genomics, environmental stress indicators and biodiversity 

conservation, to define and communicate best practices
 

Design innovative ecosystem services-based approaches to manage these systems, incorporating 

ecological, environmental and socio-economic drivers 

This topic aims at improving knowledge of agro-forestry systems to enhance resource-use 

efficiency and human well-being, with particular emphasis on traditional systems, particularly, 

cork oak woodlands (Montado) and Azorean pastures.

To achieve this goal, trade-offs between economical productivity and resources sustainability must 

be identified and evaluated. This information will be used to contribute to economic development 

and societal challenges. Specific outputs to this topic include: increased sustainability and 

valorisation of biodiversity through drafting political and technical recommendations, elaboration 

of standardized protocols, and new product development (food, drugs, and biofertilizers). 

Moreover, biodiversity assessments must be conducted, suitable indicators must be established, 

and models relating function and structure of biological systems in response to stress conditions 

(biotic and abiotic factors). Stakeholders will be involved at each step of research and 

development. 

CE3C has an established expertise in this field of research (CE, ESFE, PSE, CBPG, TEBC). The 

novelty of this transversal topic, however, will be the mobilisation of other research groups 

(IBBC, CCIAM, IERS, EE, EG) as well as the integration of competence in ecology, evolution 

and environmental change.

●
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papers 
does canopy pruning affect foliage-gleaning birds in 
cork oak woodlands? 2013
Leal A.I., et al. Agroforestry Systems 87(2): 355-363

identifying signatures of natural selection in cork oak 
(Quercus suber L.) genes through snp analysis 2014
Modesto I. S., et al. 2014. Tree Genetics & Genomes. 
On-line first: DOI 10.1007/s11295-014-0786-1

photosynthesis of Quercus suber is affected by 
atmospheric nh3 generated by multifunctional 
agrosystems 2013
Pintó-Marijuan M., et al. 2013. Tree Physiology 33: 
1328-1337

modelling the long-term natural regeneration 
potential of woodlands in semi-arid regions to guide 
restoration efforts 2014
Príncipe A.S., et al. 2014. European Journal of Forest 
Research 133(4): 757-767

Comparison of methane, nitrous oxide fluxes and 
Co2 respiration rates from a mediterranean cork oak 
ecosystem and improved pasture 2014
Shvaleva A., et al. 2014. Plant and Soil 374: 883-898

proJeCts
implementation of nuclear techniques to improve 
food traceability started in 2011 
Coordinated Research Project (CRP), D5.20.37. 
Financed by the International Atomic Energy Agency 
(IAEA) and FAO. Co-coordinated by a CE3C member.
http://goo.gl/x4vUY0

highlights of Ce3C’s activities within this topic

lter montado - long-term socio-ecological research 
and monitoring in a mediterranean cultural landscape 
2011-2014
FCT, LTER/BIA-BEC/0048/2009
http://www.lterportugal.net/

rhizospheric microbial consortia to increase 
nutrient use efficiency. a tool to be used in intensive 
farm systems 2011-2014
FCT, PTDC/AGR-PRO/115888/2009

diversity and abundance of mammals at Companhia 
das lezírias: response to multi-use and land 
management practices 2011-to present
Research Contract with Companhia das Lezírias, S.A.

researCh netWorks
Competence Centre for Cork oak and Cork created in 
2014
A governmental initiative aimed at developing the 
Portuguese Cork Industry by promoting research, 
innovation and knowledge transfer. The Centre will 
result from a cooperation agreement between 
policymakers, institutional management entities, agents 
of the cork industry and research organizations of the 
national scientific and technological system, CE3C 
included.
http://goo.gl/pC2QK0

f3 College - food, farming and forest (submitted on 
September 15th 2014) 2014-2017
A competitive call to form ULisboa Colleges. aimed 
at promoting new disciplinary, multidisciplinary and 
transdisciplinary initiatives, spearheaded by professors 
and researchers from different schools and research units, 
in strategic themes for national policy.
http://goo.gl/MOjMKG



TRANSVERSAL TOPICS

bIOLOGICAL INVASIONS

Study ecosystem structure and function threatened by exotic-invasive species under scenarios of 

climate and land-use change
 

Develop new tools to control alien species that threaten ecosystems, habitats or species

This transversal topic’s core goal is to provide an integrated insight into the ecological, 

evolutionary and economical dimensions of biological invasions, in the current context of climate 

and land use changes.

Steps defined as working objectives are: create a research cluster that will list 100 terrestrial 

invasive species in Portugal; among those 100, identify ten species with high economic and 

ecological impact, representing different taxonomic groups, and also identify five ‘model’ species 

amenable to detailed lab studies; finally, estimate evolutionary, ecological, economic and social 

costs for these species. This topic thus mobilizes three main areas of scientific knowledge – 

evolution, ecology and economics, which combines contributions from EE, EG, CE, ESFE, PSE, 

TEBC, IBBC, NHS and CCIAM.

●
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papers
relationship between recruitment and mother plant 
vitality in the alien species Acacia cyclops a. Cunn. ex 
g. don 2014 
Badalamenti E., et al. 2014. Forest Ecology and 
Management 331: 237-244

arthropod assemblage homogenisation in oceanic 
islands: the role of exotic and indigenous species un-
der landscape disturbance 2013
Florencio M., et al. 2013. Diversity and Distributions, 19: 
1450-1460

modelling the risk of invasion by the red-swamp 
crayfish (Procambarus clarkii): incorporating local 
variables to better inform management decisions 2014
Moreira F.D., et al. 2014. Biological Invasions. Online 
first DOI 10.1007/s10530-014-0725-y

rapid evolution of constitutive and inducible defences 
against an invasive predator 2014
Nunes A.L., et al. 2014. Ecology 95(6): 1520-1530

Community scale 15n isoscapes: tracing the spatial 
impact of an exotic n2-fixing invader 2012 
Rascher K.G, et al. 2012. Ecology Letters 15(5): 484-491

highlights of Ce3C’s activities within this topic

proJeCts 
Xenopus laevis eradication plan at oeiras 
municipality 2010-2017
Research Contract Oeiras Municipality
http://goo.gl/ZPeX6Q

dilema - alien species and conservation dilemmas: 
the effects of native competitors and alien prey species 
on the spread of the american mink in portugal 
2010-2013
FCT, PTDC/BIA-BEC/102433/2008

invaXen - invasive biology of XENopus laevis in 
europe: ecology, impact and predictive models 2014-
2017
ERANET, BIODIVERSA/0001/2012
http://goo.gl/pBYYnA

researCh netWorks 
inspeCted.net—invasive species evaluation, 
Control & education.network 2012-2015
EU FP7-PEOPLE, 2 partners
http://goo.gl/Ukv9tp

european information system for alien species 2013-
2017
Cost Action TD1209, 31 partners
http://goo.gl/hUfvSh

The following scientific outputs are anticipated: development of new models for prevention and 

biological control of invasive species, and economic valorisation of sub-products that are related to 

invasive species management (e.g. soil fertilizers and energy). Outreach outputs include 

scientific support that may directly be used to advise stakeholders, and draft policy, using 

the E-Infrastructure PORBIOTA-LIFEWATCH. 

Several innovative aspects will be achieved: a detailed study of eco-evolutionary trends in target 

communities; the reduction of economic costs of invasive species following climate change, and 

the production of guidelines directly usable by policy making. Finally, this topic will contribute 

to an effective governance framework on invasive species management in Portugal, characterised 

by coherence between the various levels of responsibility and authority, integrating local needs, 

regional cooperation and adequate capacity building.



TRANSVERSAL TOPICS

ENVIRONMENTAL CHANGE SCENARIOS, IMPACTS AND RESPONSES

Develop methods, tools and indicators to integrate change scenarios in impact assessment studies
 

Design impact assessment methods, incorporating genetic and evolutionary processes, 

eco-physiological characteristics, population dynamics and land-use change scenarios
 

Integrate indicators of genetic diversity, conservation biology and ecosystems services in climate 

change impacts and adaptation assessments
 

Develop methodologies to “stress-test” nature conservation policies in change scenarios 

●

This transversal topic aims at developing and applying methodologies that incorporate impacts of 

different environmental change scenarios to produce four types of outputs: define a set of reference 

scenarios for main global change drivers (climate, land use, pollution, and forest fires); develop 

key-species databases for biodiversity based indicators of different ecosystem services; develop 

ecosystem services quantification based on biodiversity indicators; develop pathways for 

socio-ecological sustainability by integrating stakeholders and decision makers.
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Activities to be developed to pursue these outputs are three-fold: to integrate different indicators in 

climate change impacts and adaptation assessment; to develop methodologies to “stress-test” 

existing or potential nature conservation policies in different change scenarios; to design 

bioclimatic models and impact assessment methods at different levels (genes, organisms, 

ecosystems) including incorporation of genetic and evolutionary processes, ecophysiological 

characteristics, and population dynamics.

To achieve these goals, contributions of CE3C’s research groups can be broadly divided into two 

main areas. One centred on ecology studies which involves ten research groups (CCIAM, CE, 

ESFE, PSE, EE, EG, CBPG, TEBC, IBBC, NHS), and addresses the link between local and global 

processes. Another main area of contributions is evolutionary studies, and involves four research 

groups (EE, EG, CBPG, NHS). These contributions will add an evolutionary dimension to the 

understanding of biodiversity patterns, ecosystem functioning and environmental changes.



papers 
integrating ecophysiological models into species 
distribution projections of european reptile range 
shifts in response to climate change 2014
Ceia-Hasse A., et al. 2014. Ecography 37: 1-10

linking trace metals and agricultural land use in 
volcanic soils - a multivariate approach 2014
Parelho C., et al. 2014. Science of the Total Environment 
496: 241–247

tools for determining critical levels of atmospheric 
ammonia under the influence of multiple disturbances 
2014
Pinho P., et al. 2014. Environmental Pollution 188: 88-93

on using a generalized linear model to downscale 
daily precipitation for the centre of portugal: an 
analysis of trends and extremes 2014
Pulquério M., et al. 2014. Theoretical and Applied 
Climatology. Online first DOI 10.1007/s00704-014-1156-5

Change in the way we live and plan the coast: 
stakeholder’s discussions on future scenarios and 
adaptation strategies 2013
Schmidt L., et al. 2013. Journal Coastal Research 65: 
1033-1038

highlights of Ce3C’s activities within this topic

proJeCts
moBia – Biodiversity monitoring in environmental 
assessments 2011-2014
FCT, PPTDC/AAC-AMB/114522/2009

isoCork – Climate effects on cork growth assessed by 
isotope fingerprinting 2013-2014
FCT, EXPL/AGR-FOR/1220/2012

Joint modelling of spatial-temporal measurements 
and sampling design processes in health and 
environmental sciences 2011-2014
FCT, PTDC/MAT/112338/2009

researCh netWorks
mafor - Climate Change and forest mitigation and 
adaptation in a polluted environment 2011-2014
Cost Action FP0903, 29 partners
http://goo.gl/OM4c3j
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Maintain and improve existing facilities

Foster the use of long-term ecological research and monitoring sites in mainland and 

Azores

Establish an Island Ecology Laboratory

INFRASTRUCTURES TO SUIT RESEARCH GOALS
CE3C activities are anchored on intensive laboratory and field work for which we 

have developed state-of-the art facilities over the years: i) Several experimental 

laboratories; ii) a Stable Isotopes & Instrumental Analysis Facility (SIIAF); iii) a 

Microscopy Unit; iv) Greenhouse Parks; and iv) a Field Station (Grândola, 

Alentejo).

Most laboratory facilities are located at FCUL. However, CE3C members at the 

National Museum of Natural History and Science (MUHNAC), use their own 

laboratory and an in-house Seed Bank and Herbarium. Similarly, those at Azores 

University use local facilities. The latter will now incorporate the Island Ecology 

Laboratory (see p.36). 

●
●

●
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The field station, Herdade da Ribeira Abaixo (HRA), became a Long-Term Ecological Research 

(LTER) site in 2011. As part of the ILTER network (http://www.ilternet.edu/), HRA may now also be 

used by the international research community, as a research, training and outreach facility. 

Up-grading equipment and infrastructures is mandatory to keep up with technological 

developments and research demands. This concern is acknowledged in the budget requested in the 

Strategic Programme for 2015-2020.

ISLAND LAB will serve to investigate the importance 
of historical and ecological factors sensu lato - including 
the evolutionary dynamics of colonist lineages in the 
build-up of island ecological communities - by focusing 
on a wide array of organisms and archipelagos. ISLAND 
LAB will also serve to formulate a new general unifying 
theory of island biogeography, closer to empirical 
observations, thus allowing a better appreciation of heritage 
value of biodiversity in oceanic islands. 
ISLAND LAB will profit from resources and facilities 

island ecology laboratory (azores)

already available, including: i) ecological, molecular and 
taxonomical labs; ii) permanent data-collecting plots 
representing several land-use types in seven of the nine 
Azorean Islands; iii) standardized databases on the 
richness and abundance of bryophytes, vascular plants 
and arthropods; iv) spatially-explicit databases on 
species distribution (500x500m grid cells); and v) an 
established network of collaborations with researchers 
working in similar questions in Madeira, the Canary 
Islands and Hawaii.



Long-term ecological research is required as many 
ecological processes exhibit both high inter-annual 
variability and susceptibility to rare/episodic disturbance 
events, impossible to detect with short-term observations. 
Moreover, high variation associated with natural 
fluctuations hinders the ability of models of ecosystem 
change for different global change scenarios to produce 
precise predictions. 

alambre: a long-term nitrogen manipulation field 
experiment started in 2007
Enhanced nitrogen availability is one of the main drivers 
of biodiversity loss and degradation of ecosystem 
functions. Mediterranean Basin ecosystems are 
nutrient-limited biodiversity hotspots, but no information 
is available on their medium- or long-term responses to 
enhanced nitrogen input. Alambre is a unique 
manipulative experiment that integrates the response 
of Mediterranean ecosystems to N pollution, providing 
science-based guidance to management and policy 
decisions. 

lter montado site created in 2011
This site’s main focus is data and knowledge transfer to 
scientists, decision-makers and society, resulting from 
ecosystem-based long-term monitoring and research 

Ce3C’s long-term ecological research highlights

activities. The montado is recognized as a unique 
agro-silvo-pastoral ecosystem found only in the 
Mediterranean basin. This savannah-like landscape is 
dominated by cork and holm oaks, shaped over centuries 
of traditional land use practices. LTER Montado aims to 
understand system functioning and its ability to provide 
ecosystem services and responses to land-use and climate 
change. To account for the intrinsic diversity among 
climate and soil types, three core research and monitor-
ing stations (including CE3C’s field station) were selected. 
Ongoing monitoring activities involve abiotic and biotic 
indicators (including multi-taxa approaches). 

azorean lter plots since 1999
100 monitoring plots, covering 18 fragments of native 
forest, in seven Azorean islands are monitored every 10 
years for arthropod communities and several climatic 
and disturbance variables. Additionally, 10 other plots 
(50x50 m) in Terceira Island were selected in 2012, in 
which taxonomic, functional and genetic diversity data 
are gathered for vascular plants, spiders and beetles, along 
with forest structure and environmental variables. Finally, 
10x10m plots were established in 2012 in Pico Island, and 
further selection is ongoing for other islands. These plots 
are altitudinal transects, and data is available mainly for 
bryophytes.
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Improve PhD programmes, MSc courses and expand Advanced Courses
 

Create new curricula and implement innovative methodologies to educate a new 

generation of scientists 

 

INTEGRATION AND EXPANSION
CE3C members are actively engaged in training activities, participating in 11 

MSc courses and 7 PhD programmes at the Universities of Lisbon and the 

Azores. Additionally, the Centre offers intensive advanced courses targeted 

mainly at first-year PhD students, covering a wide array of topics and methods. 

In 2015, CE3C offers 15 advanced courses. High internationalization is 

guaranteed through Erasmus programmes, PhD co-supervisions, training 

schools (e.g. in COST actions) and protocols in graduate programmes 

(e.g. PALOPs - Cape Verde, Angola, Mozambique, several Institutions in Brazil 

and Europe).

●
●
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advanCed Courses
practical Course on phylogeography since 2010 – 
Running its sixth edition in 2014, this course aims at 
developing skills in phylogeography analysis in close 
interaction with CE3C’s experts. Students handle data 
sets provided by tutors as well as their own data.

r without fear: an r course in evolutionary ecology 
since 2013 – Introduced recently and lectured by an 
international collaborator, this course combines 
mastering R for data analysis with the development of 
critical statistical skills, and discussions of experimental 
design approaches in ecology and evolution. 

lichens as indicators of environmental changes and 
management since 2012 – This course provides 
participants with fundamental knowledge on the use 
of lichens as indicators of environmental conditions, as 
well as on how to develop responsible scientific-based 
environmental management.

msc programmes
nature management and Conservation since 2000 
–  One of the longest-living MSc programmes at UAc, 
provides knowledge in Ecological Economics and 
Conservation Biology. The programme responds  to the 
growing need for human resources in environmental 
management and conservation. 
http://www.angra.uac.pt/ggcn/mgcn/index.html

evolutionary and developmental Biology since 2007 
–This programme provides training in two fundamental 
areas in Biology: Evolutionary Biology – an integrated 
vision of organization levels, allowing comprehension 
of evolutionary patterns and processes and, ultimately, 
of causality of biological phenomena; Developmental 
Biology – an integrative perspective, from molecules to 
cells, from genetics to complex systems that regulate the 
development of multicellular organisms. 
http://goo.gl/yvvtvi

highlights of Ce3C’s advanced training

Conservation Biology since 2007 – This programme 
provides advanced training in Conservation Biology 
and Ecology. It produces specialists capable of 
contributing knowledge to ecosystem biology, 
and address the task of increasing productivity while 
retaining sustainability, so as to render economic
activities compatible with sustainable environmental 
practices. 
http://goo.gl/dhxiep

phd programmes
phd programme on Climate Change and 
sustainable development policies since 2009 – This 
5-year old international PhD Programme has just been 
granted 27 new PhD fellowships and additional funding 
to support additional 4-year training. The programme 
involves foreign universities and institutes from Brazil, 
UK and Germany.
http://alteracoesclimaticas.ics.ulisboa.pt/en/

phd programme on Biodiversity, genetics and 
evolution since 2010 – A highly competitive (12 grants/ 
year) joint PhD Programme between ULisboa (CE3C) 
and the University of Porto (INBIO Associate 
Laboratory). Before initiating theses, the programme 
combines attendance of advanced courses, seminars 
and laboratory rotations in the rich and diverse research 
environment provided by both R&D units.
http://biodiv.webplanet.pt/homepage

phd programme in Biology since  2012 – The 3CBIO 
is a 3-year PhD Programme from UAc. Its mission is to 
train highly qualified researchers in the field of Biology. 
3CBIO’s faculty has links to various national and 
international research centres, motivated to take 
advantage of the special conditions for research 
provided by island environments, in the areas of 
Biodiversity, Biotechnology and Biomedicine.
http://www.3cbio.uac.pt/?sf_culture=en

Outputs from 2010-2013 include 228 MSc and 59 PhD theses, and 336 participants in 26 CE3C advanced courses.



erasmus + (recently started) – The SIRCI project 
(with partners in CE3C) is designed to create an 
innovative, open source curriculum that integrates 
training materials and tools for active citizenship with 
those for social and holistic entrepreneurship. It will 
address the needs of adult learners, in particular those 
living in underdeveloped areas, wishing to combine 
their environmental concerns with the ability to 
establish a source of livelihood. 

erasmus mundus with South Africa (starting)

itn marie Curie Bingo (recently approved) – 
Breeding Invertebrates for Next Generation BioControl 
(Wageningen Univ. and 12 other institutions, including 
ULisboa, through CE3C) 

expansion of evos at ulisboa – EvoS stands for 
Evolutionary Studies, a program meant to explain 
Evolution to people from all backgrounds, and 
demonstrate its relevance to understand all living 
processes, including the humanities. EvoS was started 

expansion indicators

by David Sloan Wilson at the University of Binghamton 
in 2007, and ULisboa was the first European University 
to implement it. (http://evos.fc.ul.pt/). The programme 
will be expanded to include research and recruit stu-
dents from other Universities.

new cross-institutional proposals – Doctoral 
Programmes (involving academic institutions and the 
private sector) and University Colleges: 
Applied Ecology and Environmental Sustainability 

(ECOSustain) – a research-based PhD Programme in 
an industry setting, led by ULisboa (CE3C). The 
consortium involves other members of academia 
(including UAc and UCoimbra), governmental, 
business and NGOs partners.

FrontBioS ‘Frontiers in Bioscience’– involves several 
ULisboa Institutions and a private company. 

further expansion – CE3C is expanding current 
partnerships with Brazil and preparing e-learning 
courses targeting particularly Lusophone Africa.
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Create a Science Communication and Outreach office
 

Promote effective communication in improving ecosystem health and monitoring
 

Contribute to the development of strategies, policies and solutions consistent with 

sustainable 

development

 

CITIzEN SCIENCE AND OUTREACH
CE3C’s communication office will coordinate the implementation of a 

communication strategy that serves the Centre’s ultimate purpose of changing 

practices to achieve a sustainable future. The strategy focuses on three areas: 

i) to promote activities in the realm of citizen science; ii) to expand outreach 

efforts towards general public, stakeholders, and policy-makers and give these 

efforts visibility in the media; and iii) to attract funding. This strategy is not new 

to the Centre but it has been scattered among groups. The task of the (to-be-

appointed) Communication and Outreach Office is to coordinate current efforts to 

more effective and broader results. CE3C has recently recruited a science 

communication officer (one-year contract), and intends to extend this contract 

and to recruit a funding officer. 

●
●
●
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Citizen science has been increasingly recognized as a powerful mean to collect data and build 

robust databases. In what Biodiversity is concerned this form of engaging the public is an

important contribution to accurately map the distribution of species within a territory. It is also a 

powerful means to stimulate public knowledge and awareness, as well as to reinforce the idea that 

science is a collective enterprise. Activities in the realm of citizen science, together with 

activities of scientific outreach targeting the general public, raise public awareness and 

understanding of science, as well as of specific issues where change in practices must be 

collectively adopted to achieve sustainability.

The nature of the scientific goals of CE3C dictates the Centre’s interest in outreach towards 

policy-makers and stakeholders. Collaboration with policy-makers and partnerships with 

stakeholders stem frequently from CE3C’s proposals to design, test and implement specific sets of 

practices. Examples include the reforestation of Arrabida’s quarry or a recent governmental 

resolution to adopt measures that facilitate the reintroduction of the Iberian Lynx. These 

partnerships are mutually beneficial and have a significant impact on the Centre’s budget. 

CE3C has been frequently in the media due to its scientific achievements, but efforts to bring 

visibility to the role the Centre plays in changing practices, including collaboration with 

policy-makers and partnerships with stakeholders will be increased.

The to-be-appointed funding officer of CE3C will work in close collaboration with the FCUL’s 

Foundation, the appointed entity that manages projects and grants. Attracting European funding 

will be one major goal of the appointed officer. Another major goal is to coordinate and manage 

partnerships with stakeholders to expand their contribution to the Centre’s budget.



CE3C’s is a major partner of Biodiversity4all since the Bioeventos 2010 program, a set of initiatives developed 
to celebrate the International Year of Biodiversity. BioDiversity4all is an online database on biodiversity in 
Portugal, based on the active participation of the civil society and the scientific community. It created the 
possibility for everyone to contribute records of observations of fungi, plants and animals, as well as to use that 
information, according to the Web 2.0 concept, through a user-friendly site. The project’s mission is to unite 
as many people as possible around the promotion of knowledge on biodiversity. 
http://www.biodiversity4all.org/

Citizen science: the Biodiversity4all platform 

highlights of Ce3C’s activities in outreach - scientific

Congress of the european society for evolutionary 
Biology, eseB 2013
A reference among international scientific meeting 
in evolutionary biology, ESEB-2013 organization was 
coordinated by CE3C (Lisbon, 19-24 August, 2013) 
and gathered over 1500 participants. 
http://www.eseb2013.com/

too much, too little, the role of Water in 
adaptation to Climate Change 2013
Around three hundred participants from more than 
20 countries attended this EEA Grants 

Conference coordinated by CE3C and convened by 
the governments of Portugal, Iceland, Norway and 
Liechtenstein.
http://goo.gl/R05hoA

Workshop 'urban Biodiversity' 2013
The Workshop "Urban Biodiversity" was held on 22nd 
May 2013, at the auditorium of Interpretation Centre 
of Monsanto's Forestry Park. It was co-organized by 
CE3C and the Municipality of Lisbon.
http://goo.gl/R05hoA

CE3C is actively involved in research dissemination among peers, including the organization of scientific meetings.
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highlights of Ce3C’s activities in outreach - general public

Most broad-audience outreach activities are implemented 
through collaborations between CE3C and public or 
private entities.

Biodiversity stations created in 2010
Bioeventos 2010 was a set of initiatives developed to 
celebrate the International Year of Biodiversity and 
promoted by CE3C and the National Museum of 
Natural History and Science (MUNHAC). Bioeventos 
2010 activities were designed to create awareness and 
transmit knowledge pertaining to the global loss of 
biodiversity. Biodiversity Stations are 1-3Km long 
trekking routes with panels that inform visitors of 
relevant species, and provide information on their 
ecology and conservation. 20 Biodiversity Stations were 
implemented, most located in Natura 2000 sites with the 
support of local or regional governmental entities.
http://goo.gl/1GVMJ1

insetos em ordem (insects in order) exhibit 2010-
2015
This was a Bioeventos 2010 exhibition sponsored by 
a Portuguese Bank and reviewed in Science (see link 
below). Every visitor turned into an entomologist by 
receiving a resin-preserved insect and traveling through 

a labyrinth to identify its Order. In 2012, the exhibit 
became itinerant in partnership with the Portuguese 
Ministry for Education and Science. It has now been 
hosted at 10 cities and will travel to the Azores and 
Angola next year. 
http://goo.gl/PgtMbp

arrábida = mountain, soil, water and nitrogen q.b. 
2014
Every summer, the National Agency for the promotion 
of scientific culture (Ciência Viva), coordinates 
activities developed by scientific institutions across 
Portugal. Arrábida = mountain, soil, water and Nitrogen 
q.b. was an activity about a unique European Nitrogen 
manipulation field experiment that stressed the 
important consequences of our local options and 
actions at a global scale. 
http://goo.gl/UIJ5eb

on the evolution of free will (evos videos) 2014
Five broad-audience short films with interviews of top 
Portuguese and international scientists were produced 
as outreach activities under EvoS. 
http://evos.fc.ul.pt/links.php



Increasingly, businesses, governmental agencies and 
private associations look at academia for solutions that 
help them meet their needs of increased efficiency and 
sustainability. Acknowledging this, CE3C has 
strengthened its collaborations with these sectors 
developing knowledge-based activities, and providing 
consultancy for research and outreach. 

mining industry and biodiversity: the case study of 
somincor and lundin since 1994
CE3C performed impact assessment studies in a 
copper-mining area for the last 20 years. Based on this, 
an outreach project was developed that includes a 
bilingual biodiversity field guide of the region, an 
internet site (http://biodiversidade-somincor.pt), and a 
wildlife feature documentary "Alentejo - The song of the 
Earth" (directed by Daniel Pinheiro). 
http://goo.gl/mH1hZb

highlights of Ce3C’s activities in outreach - stakeholders

sustainable management of agro-forestry systems: the 
case study of Companhia das lezírias since 2007 
Studies performed by CE3C in the largest 
agriculture, cattle and forest farmstead in Portugal, 
focused on the response of mammal communities to 
management options and practices, and the creation of a 
green corridor with native plant species to improve 
connectivity among less biodiverse areas. This 
information was collected in an Atlas and used to produce 
the contents of an exhibit at Companhia das Lezírias’s 
interpretation centre. 

stud book of the sorraia horse Breed 2004
Oom et al. 2004. Garrido Artes Gráficas
This book results from a long-term research and includes 
the registration and pedigree of all Sorraia horses since 
population foundation, back in 1937. This horse is an 
indigenous breed in Portugal, unique in the world, and 
currently faces extinction. 
http://www.aicsorraia.fc.ul.pt/studbook2_modelo.htm

In addition to engaging in policy advising and drafting, 
CE3C is involved in other outreach activities that target 
policy makers. 

atlas and red data Book of Threatened Bryophytes of 
portugal 2014
Sérgio et al. 2014. ULisboa.
CE3C members have always being involved in the 
production of the Portuguese Red Data Books promoted 
by the Institute of Nature Conservation and Forestry. 
The most recent product, coordinated and mostly 

highlights of Ce3C’s activities in outreach - policy makers

authored by CE3C members, is the book regarding 
threatened bryophytes that includes 704 taxa (including 
species, subspecies and taxonomically important 
varieties).
http://goo.gl/Z1hKVp

adaptation inspiration Book 2013
Produced with European funds (CIRCLE-2), the book 
targets local decision makers and provides 22 examples 
of local climate change adaptation cases implemented in 
Europe. A CE3C member was in the Review committee. 
http://goo.gl/9xUxwO

47



isotopes reveal invisible interactions between plants 
13/03/2012
Motivated by a scientific paper (Rascher K.G., et al. 
2012. Ecology Letters 15(5): 484-491) this press release 
explained how isotopes reveal unsuspected interactions 
between plants and how that information could be used 
to study biological invasions. The story was featured 
in the newspaper Público, on radio Antena 1 - Dias do 
Futuro, on television RTP2 – Biosfera, and on the news 
blogs, Ciência hoje, Ciência.pt and Naturlink, among 
other.
http://goo.gl/Ryug5u

highlights of Ce3C’s activities in outreach - media

spider mite's secrets revealed - tiny pest's genome 
opens door to novel approaches to crop protection 
and silk production 22/11/2011
Motivated by a scientific paper on the sequencing of 
Tetranychus urticae’s genome (Grbić M., et al. 2011.
Nature 479: 487-492), this press release explained how 
sequencing revealed crucial information about this 
agricultural pest, and how it could help reveal more in 
the future. It appeared in the newspapers Público and 
Diário de Notícias, on radio RDP África, on television 
RTP Notícias and RTP 2 - Com Ciência, and on the news 
blog, Ciência Hoje, among other.
http://goo.gl/cZZNS5

CE3C’s promotes scientific culture also by maintaining contact with the media through press releases focusing on papers, 
projects or events of interest to the general public.



6. Development & innovation

CE3C is recognized for the breadth of its fundamental and applied research interests, but its 

focus on natural sciences and the environment does not typically result in development of  

patented work. However, we strongly encourage the development of new skills and modern 

research approaches and tools to answer questions that can be applied elsewhere. 

Methodological or technical developments (software and devices) have been published by CE3C 

members in a wide array of topics (see p. 52), and opportunities to translate those products into 

patents are explored whenever possible. Examples of the latter are the two patent applications 

regarding, respectively, an underwater sound generator (PT105,474; International 

Application PCT/IB2012/050101, Fonseca & Maia Alves 2012), and an electret capsule 

hydrophone (PT105,933). The former was awarded the “Idea to Product Competition Portugal 

2011 (I2P, http://goo.gl/xM4vn9).

At present a light-weight tracking device for wildlife using GPS/GSM system, is also under 

development in cooperation with East Anglia University, the British Trust of Ornithology and 

private companies and may result in a patentable commercial product. Another major concern is 

connection between research and business, and in this regard we highlight the recent initiative of 

creation of a start-up involving CE3C members (see p. 50). 
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Concatenator: sequence data matrices handling 
made easy 2008
Pina-Martins F. & Paulo O.S. 2008. Molecular Ecology 
Resources 8: 1254-1255

a new frontier in biodiversity inventory: a proposal 
for estimators of phylogenetic and functional diversity 
2014
Cardoso P., et al. 2014. Methods in Ecology and 
Evolution 5: 452–461

a ranking system for reference libraries of dna 
barcodes: application to marine fish species from 
portugal 2012
Costa F.O., et al. 2012. PLoS One 7: e35858

ecosystem services: a rapid assessment method tested 
at 35 sites of the lter-europe network 2014
Dick J., et al. 2014. Ekologia 33(3): 217-231 

a new concept in underwater high fidelity low 
frequency sound generation 2012
Fonseca P.J. & Maia Alves J. 2012. Review of Scientific 
Instruments 83(5): 055007

highlights of Ce3C’s recent innovative methodological contributions

openspinmicroscopy: an open-source integrated 
microscopy platform 2013
Gualda E.J., et al. 2013. Nature Methods 10(7): 599-600

matrix-driven formation of mesenchymal stem 
cell–extracellular matrix microtissues on soft alginate 
hydrogels 2014
Maia F.R., et al. 2014. Acta Biomaterialia 10: 3197–3208

optimizing sampling design to deal with mist-net 
avoidance in amazonian birds and bats 2013 
Marques J.T., et al. 2013. PLoS One 8(9): e74505

The gambin model provides a superior fit to species 
abundance distributions with a single free parameter: 
evidence, implementation and interpretation 2014
Matthews T.J., et al. 2014. Ecography. Online first 
DOI: 10.1111/ecog.00861

iris photo-identification: a new methodology for the 
individual recognition of tarentola geckos 2013
Rocha R., et al. 2013. Amphibia-Reptilia 34(4): 590-596

Soilvitae Lda. was founded in 2014 by members of 
CE3C. The company provides consulting services and 
R&D on biological solutions and products for the 
agricultural and environmental industries, building 
on the scientific and biotechnological-based research 
experience on plant-soil-microbial interactions and soil 
microbiology.
https://sites.google.com/site/soilvitae/

soilvitae lda., a start-up at Ce3C



soilvitae lda., a start-up at Ce3C

7. Building the future
At CE3C we acknowledge that post-doc grant holders and junior researchers (PhD students, MSc 

students and other grant holders) constitute the bulk of our work force, upon which most of the 

Centre’s scientific productivity is based. Their central functional unit is the research group, and 

their scientific contribution is coordinated through the group’s principal investigator. 

Nevertheless, that does not exhaust these members’ level of interaction within the Centre. PhD 

students elect representatives for CE3C’s Scientific Council, and that constitutes a means to 

dialogue with the Centre’s executive board and integrated members. PhD and post-docs desire 

for mutual support and collaborative work has translated into an annual meeting that welcomes 

all CE3C’s members. In addition, they actively participate in CE3C’s fortnight Scientia Seminars, 

where research progress and projects are presented. Post-doc grant holders and junior researchers 

contribute to CE3C’s scientific outreach organizing lectures in schools, as well as visits of schools 

to CE3C’s labs. An informal weekly get-together, known as the “Thor’s day” creates 

opportunities for establishing or strengthening interactions between CE3C members. Finally, 

Post-doc grant holders are implementing CE3C’s “Skills Bank”, a digital platform that promotes 

collaboration among researchers and research groups by matching required and provided skills.
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The idea of creating a digital platform that promotes 
productive interactions between CE3C researchers was 
born during the foundation of this Centre, due to the 
great diversity of the researchers’ backgrounds, skills and 
geographical location. The Skills Bank is an 
innovative tool that will allow the matching of 
required and provided skills among CE3C researchers, 
by mapping and sharing those individual skills. Due 
to its innovative nature, feedback on the successes and 

the skills Bank, maximizing Ce3C’s scientific potential

shortcomings of the Skills Bank will be actively sought 
and evaluated, not only based on participation rate, but 
also on the outputs that result from the synergies it 
promotes. The Skills Bank aims to trigger the beginning 
of a collaboration process beyond the usual research 
group boundaries, which will benefit CE3C by the 
establishment of productive interactions among 
members of different research groups, maximizing the 
Centre’s scientific outputs.




