ISBN 978-989-8859-69-3

XIII International Seminar Management and
Biodiversity Conservation

Landscape, vegetation and climate change

Vale do Lobo, Loulé (Algarve — Portugal), 2-7 June 2019



XIII International Seminar Management and Biodiversity Conservation

Landscape, vegetation and climate chanjge
Vale do Lobo, Loulé fAlgarve — Portugal), 2-7 June 2019

XIII International Seminar Management and
Biodiversity Conservation

Landscape, vegetation and climate change

Vale do Lobo, Loulé (Algarve — Portugal), 2-7 June 2019




XIIT International Seminar Management and Biodiversity Conservation
Landscape, vegetation and climate change
Vale do Lobo, Loulé (Algarve — Portugal), 2-7 June 2019

I~




XTI Intemational Seminar Management and Biodiversity Conservation
Landscape, vegetation and climate change
Vale do Lobo, Loulé (Algarve — Portugal), 2-7 June 2019

u ' UNIVERSIDADE DE EVORA
IOUIé @ UAlg FCT \, ESCOLA DE CIENCIAS £ TECNOLOGIA

conceino Ao Dt e SANCASE e

Q “fLinfralobo

infraquinta

Organizing Committee

Prof. Ricardo Quinto Canas, Universidade do Algarve. Faro

Dr.? Catarina Isabel Rodrigues Meireles, Universidade de Evora. Evora.
Prof. Carlos Pinto Gomes, Universidade de Evora. Evora.

Prof.* Maria da Concei¢io Castro, Universidade de Evora. Evora.

Arq. Mauro Raposo, Universidade de Evora. Evora.

Arq. Mariana Ros4rio Machado. Universidade de Evora. Evora.

Secretary

Ricardo Quinto Canas

Hortense Bom dos Santos

Maria José€ Gomes

Vanda Prazeres

e-mail: 2019seminar.biodiversity @ gmail.com; rjcanas @ualg.pt; cpgomes @uevora.pt

Scientific Committee

Dr Marina ALLEGREZZA, 1 — Ancona ; Dr Gianluigi BACCHETTA, 1 — Cagliari ; Dr G.
BENITEZ CRUZ, E — Granada ; Dr Farid BENSETTITI, F — Paris ; Dr Edoardo BIONDI, T —
Ancona ; Dr Frédéric BIORET, F — Brest ; Dr Carlo BLASI, I — Roma ; Dr Maria Amparo Mdxima
BORJA DE LA ROSA, M - México ; Dr Ricardo QUINTO CANAS, P — Algarve ; Dr Eusebio
CANO CARMONA, E — Jaén ; Dr Ana CANO ORTIZ, E - Jaén ; Dr Stmona CASAVECCHIA, I —
Ancona ; Dr José Carlos COSTA, P — Lisboa ; Dr Sara DEL RIO, E — Leén ; Dr Nuno DE SOUSA
NEVES, P - Evora ; Dr Tomés Emilio DIAZ GONZALEZ, E — Oviedo ; Dr Douglas EVANS, F —
Pars ; Dr P.P. FERRER GALLEGO, E — Valencia ; Dr Maria Hilda FLORES OLVERA, M —
México ; Dr Francisco GOMEZ MERCADO, E — Almerfa ; Dr Riccardo GUARINO, I ~ Palermo ;
Dr Jesus IZCO SEVILLANO, E - Santiago de Compostela ; Dr Miguel LADERO ALVAREZ, E —

3



XIII International Seminar Management and Biodiversity Conservation

Landscape, vegetation and climate change
Vale do Lobo, Loulé (Algarve — Portugal), 2-7 June 2019

Salamanca ; Dr Jean-Jacques LAZARE, F — Heugas ; Dr JM. MARTINEZ-LABARGA, E —
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México ; Dr Angel PENAS MERINO, E — Leén ; Dr Carlos J. PINTO GOMES, Pévora; Dr Maria
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From 18,00h — Arrival and accommodation of participants

Dinner

Breakfast
Reception

Opening Cerenomy

Opening address by Dr. Célia RAMOS. Secretary of State ol Spatial Planning

And Nature Conservation (Ministry of Environment and Energy Transition)

Keynote address by Dr. Vitor ALEIXO, Mayor of Loulé

Keynote address by Dr. Francisco SERRA, President of the Algarve Regional

Coordination and Development Commission (CCDR-Algarve)

Keynote address by Dr. Jilian MORA ALISEDA, University of Extremadura

(Spain)

Keynote address by Dr. Ana COSTA FREITAS, Rector of the University of

Evora

Keynote address by Dr. Paulo AGUAS. Rector of the University of Algarve
Session 1 / Chairperson Dr. Carlos PINTO GOMES

Opening Conference: Dr. Angel PENAS MERINO . University of Léon . Spain
- Recent advances in Bioclimatology

Coffee break

Communication: Dr. Lidia TERRA and Dr. Inés RAFAEL . Loulé Municipal
Council . Portugal - Climate change in Loulé . development of a municipal
adaptation strategy

Communication: Dr. Rui SANTOS . CCMAR . University of Algarve . Portugal -
Ecosystem services of seagrasses under global change

Communication: Dr. Maria de LURDES CARVALHO . Algarve Regional
Coordination and Developmient Commission (CCDR-Algarve) . Portugal -
Biodiversity and Circular Economy

Lunch

Session 2 / Chairperson Dr. Frédéric BIORET

Conference: Dr. Catarina MEIRELES . ICAAM . University of Evora . Portugal -
LIFE-RELICT An example of challenges and opportunities of the LIFE
Projects in Portugal

Communication: Dr. Miguel PIEDADE . Infraquinta. E.M. . Portugal -
Infraquinta E.M. and local sustainability

Communication: Dr. Cristina VEIGA-PIRES . CIMA . University of Algarve
Portugal - The landscape of aspiring Loulé-Silves—Albufeira Geopark: An
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example of the interaction between geology and climate change
Communrication: Dr. Filipa MENDES | ALMARGEM - Associagiio de Defesa do
Patrimdnio Cultural e Ambiental do Algarve - Study to value the wetlands of the
Algarve

Coffee break

Session 3/ Chatrperson Dr. Carmelo MARIA MUSARELLA

Conference: Dr. André CARAPETO . Botamcal Society of Portugal - The Red
List of vascular plants for mainland Portugal

Communication: Dr. Carlos MANSO . Infralobo, E.M. . Portugal - Smart
irrigation system: Infralobo solution for public green spaces

Conterence: Dr. Ricardo QUINTO-CANAS . University of Algarve . Portugal -
Habitats of Algarve coastal dunes: Ecology and priorities for biodiversity
conservation in a changing climate

Final address by Dr. Joiio ATAIDE, Secretary of State of Environment (Ministry
of Environment and Energy Transition) — to be confirmed

Gala dinner for the communicators

Breakfast
Session 4 / Chairperson Dr. Angel PENAS MERINO

Conterence: Dr. Giovanni SPAMPINATO . “Mediterranea” University of Reggio
Calabria . ltaly - Assessing the habitats conservation status: a case study in
Calabria (southern Italy)

Communication: Dr. José Carlos COSTA . LEAF . Higher Institute of Lisbon
(ISA) . University of Lishon . Portugal - New syntaxa for Cabo Verde islands
Communication: Dr. Francisco LOPEZ LOZANO . Complutense University of
Madrid . Spain - Application of the LANBIOEVA methodology (landscape
biogeographic evaluation) in mediterranean ecosystents

Coffee break :

Conference: Dr. Jean-JTacques LAZARE . Centre d'étude et de conservation des
ressources végétales (CECRV) | France - La place des Petrocoptido pyrenaicae-
Sarcocapnetea enneaphyllae dans le bassin Méditerranéen Occidental
Communication: Dr. Eusebio CANO . University of Jaén . Spain - Habitats of
community interest characterised by species of the genus Quercus L. in the
central Iberian Peninsula

Communication: Dr. Carmo LOPES . CERNAS . Polytechnic Institute of
Coimbra . Portugal - Challenges for biodiversity conservation in Central
Mountains of Portugal in the context of global changes

Lunch

Session 5 / Chairperson Dr. Jean-Jacques LAZARE
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Conference: Dr. Frédéric BIORET . University of Bretagne Occidentale . France -
Synopsis of French coastal vegetation, a referential for bioevaluation and
conservation
Conununication: Dr. Mauro RAPOSO . University of Evora . Portugal - The fuel
management in portugese roads sides - A contribution of phytosociology
Communication: Dr. Rachid MEDDOUR . Mouloud Mammert University .
Algeria - Analysis of postfire recovery of cork oak (Quercus suber L.) vegetation
series in southern Mediterranean Region: Case of Mizrana National Forest
(Tizi Ouzou Province, Algeria)
Communication: Dr. Luque MARTINEZ . University of Jaén . Spain - Analysis of
Cicendion filiformis alliance’s conservation status in two areas from
Pedroches’ Batholith
Cotfee break

Session 6 / Chairperson Dr. Sara DEL RIO

Conference; De. Carmelo MARIA MUSARELLA . “Mediterranea™ University of
Reggio Calabria . Italy - Syntaxonomical and nomenclatural investigations on
the orophilous pulvinate plant convnunities occurring in central and southern
Greece

Comniumication: Dr. Delbosc PAULINE . University of Bretagne Qccidentale.
France - Conservation status of Natura 2000 coastal habitat: Application to
French coastal Mediterranean and Atlantic habitats

Communication: Dr. Leonel NUNES . University of Evora . Porwgal - Acacia
dealbata biomass energy recovery: Species control through the creating of a
value chain

Communication: Landscape Architect Neuza BARBOSA . University of Algarve .
Portugal - Vegetation series and their application to landscape architecture
projects: A case of study in the Algarve coastal context

Dinner

Break fast
Sesston 7/ Chairperson Dr. Giovanni SPAMPINATO

Counference: Dr. Busébio CANO CARMONA . University of Jaén . Spain -
Diversity and conservation status of Pinus halepensis pinewoods on the Iberian
Peninsula

Communication: Dr. Teresa BATISTA . CIMAC and University of Evora .
Portugal - Nature-Based Solutions for local adaptation of buildings to Climate
Change in Alentejo Central - LIFE myBUILDINGisGREEN

Coffee break

Conference: Dr. Francisco VAZQUEZ-PARDO . University of Extremadura .
Spain - Lost ecosystems of the genus Quercus L., (Fagaceae) from SW Iberian
Peninsula
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Communication: Dr. Raquel VENTURA . Institute for Nature Conservation and
Forests (DONE-Alentejo . ICNF. 1P Portgal - The importance of traditional
olive groves in the conservation and valorization of biodiversity
Communication: Dr, Maria Prigoliti . Dipartimento Ambiente e Territorio -
Settore 5, Parchi ¢ Aree Naturali Proteue | lalia - Moniroring of habitats and
updating of the knowledge of the Natura 2000 Network in Calabria (southern
Ttaly)

Communication: Landscape Architect Rute MATOS . University of Evora .
Portugal — Landscape and biodiversity

Lunch

Session 8 / Chairperson Dr. Eusébio CANO CARMONA

Conference: Dr. Sara DEL R10 . University of Léon . Spain
- El cambio climdtico en Espaiia y sus efectos en la vegetacion
Communication: Dr. José Carlos COSTA . LEAF . Higher Institute of Lisbon
(ISA) . University of Lisbon . Portugal - The scrubland of decarbonated
limestones derived soil of the western lberian Peninsula
Communication: Dr. Mariana MACHADO . University of Evora . Portugal - The
landscape in climate change mitigation
Communication: Dr. Luis FERNANDEZ-POZO . University of Extremadura .
Spuin - Climate changes and natural systems of mining areas in the Southwest
of the Iberian Peninsula
Coltee break

Session 9 / Chairperson Dr. Francisco VAZQUEZ-PARDO

Conference: Dr. Carlos PINTO-GOMES . University of Evora . Portugal — LIFE
RELICT Management and conservation of Prunus lusitanica and
Rhododendron ponticum in Partugal

Communication: Dr. Valentina ASTRID LAFACE . “Mediterranea” University of
Regoio Calabria - Haly - Monitoring and new stations of Soldanella calabrella
Kress (Primulaceae): Endemic species of Calabria (southern ltaly)
Communication: Dr. Eusébio CANO CARMONA . University of Jaén . Spain -
New contributions to the Ericion umbellatae alliance in the central-western
Iherian Peninsula

Communication: Dr. Domenico NOTO . “Mediterranea™ Universily of Reggio
Calabria . Naly - Study and research on biodiversity of the wet environmenits of
Aspromonte National Park: Aspromonte’s peat bogs (southern ltaly)
Communication: Dr. Ricardo QUINTO-CANAS. University of Algarve . Portugal
- Contribution to the knowledge of the Flora Vascular of the Algarve
(Portugal)

Seminar conclusions

Dinner - com sessdao de Modas e Cantares populares com: Fernando Rodrigues,
Alfredn Folgade e Cldaudio Sousa
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C1

AVANCES RECIENTES EN BIOCLIMATOLOGIA

Angel Penas & Sara del Rio

Departamento de Biodiversidad y Gestion Ambiental (Botdnica). Facultad de Ciencias Biologicas y
Ambientales. Universidad de Leon. Instituto de Ganaderia de Moniafia CSIC-UNILEON. Campus de
Vegazana s/n. 24071. Leon (Espaiia). apenm@ unileon.es; sriog @unileon.es

La Bioclimatologia es una ciencia geobotdnica que estudia la reciprocidad entre el clima y la
distribuciéon de los seres vivos y de sus comunidades en la Tierra. Esta disciplina, que podria
denominarse también Fitoclimatologia, comenzé a estructurarse a partir de la relacién de los valores
numéricos del clima (temperatura y precipitacion) con los areales de las plantas y las formaciones
vegetales, para afiadir mds adelante informacion de las biogeocenosis y recientemente
conocimientos de la fitosociologia dindmico-catenal, es decir, de los sigmetos, geosigmetos y
geopermasigmetos (series, geoseries y geopermaseries de vegetacion).

Han sido muchos los cientificos que han tratado de establecer esta relacién intentando establecer
modelos numéricos representativos de los distintos biomas existentes sobre la Tierra, entre ellos
mencionar a Lang, R. (1915), Gorezynski, W. (1920), de Martonne, E. (1926), Emberger, E. (1930),
Thomthwaite, C. W. (1931, 1948), Dantin, J. & A. Revenga (1940), Bagnouls, F. & H. Gaussen
(1957), Holdridge, L. R. (1947,1971), o K&ppen, W.P. (1900, 1918, 1936), siendo aun utilizados
muchos de ellos. Sin embargo, la obra de Salvador Rivas-Martinez ha sido determinante para que la
Bioclimatologia tuviera un notable avance. Su obra Worldwide Bioclimatic Classification System
publicada en 2011 y ya corregida por el mismo en algunos aspectos que le dan ain mayor precision,
ha permitido, teniendo en cuenta muchas de las aportaciones de investigadores que le precedieron,
poner a punto una clasificacién bioclimética de la Tierra que tenga jurisdiccién en toda la
geobiosfera a través de una tipologia bioclimética facilmente cuantificable que muestre una relacion
ajustada entre los componentes vegetacionales y los valores del clima; al tiempo que, habida cuenta
del elevado valor predictivo de las unidades bioclimaticas, puedan utilizarse en otras ciencias, en los
programas de estudio y conservacion de la biodiversidad, asi como en la obtencién de recursos
agricolas y forestales, etc.

De su aceptacion en el mundo cientifico y de su aplicacién como herramienta para otros estudios
relacionados con el cambio climético y sus efectos sobre la flora y la vegetacién, asi como su uso
para elaborar cartografia de alto interés cientifico y econémico, son buena muestra distintas obras
publicadas que citamos a continuacién:

- Sayre, R., et al. 2013. A New Map of Standardized Terrestrial Ecosystems of Africa.

Washington, DC: Association of American Geographers. 24 pages. ISBN 978-0-89291-275-
9.
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- Sayre, R., Comer, P., Warner, H., & Cress, J., 2009, A new map of standardized terrestrial
ecosystemsof the conterminous United States: U.S. Geological Survey Professional Paper
1768, 17 p. ISBN 978-1-4113-2432-9;

- Faber-Langendoen, D.; Keeler-Wolf, T.; Meidinger, D.; Josse, C.; Weakley, A.; Tart, D.;
Navarro,G.; Hoagland, B.; Ponomarenko, S.; Fults, G.; Helmer, E. 2016. Classification and
description of world formation types. Gen. Tech. Rep. RMRS-GTR-346. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station.222p.
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C1

RECENT ADVANCES IN BIOCLIMATOLOGY

Angel Penas & Sara del Rio

Department of Biodiversity and Environmental Management (Botany). Faculty of Biological and
Environmental Sciences. University of Leon. Institute of Mountain Livestock CSIC-UNILEON. Campus de
Vegazana s/n. 24071. Leon (Spain). apenm@unileon.es; sriog@unileon.es

Bioclimatology is a geobotanical science dealing with the relations between the climate and the
distribution of the living species and their communities on the Earth. This discipline, coincident
with what has been also named Phytoclimatology began to be structured by correlating numeric
climate values (mostly temperature and rainfall data) with the distribution areas of plants,
formations, plant communities and ecosystems. At a later stage, information from dynamic-catenal
phytosociology (vegetation series, geoseries and geopermaseries) has been incorporated.

There have been many scientists who have tried to establish this relationship by trying to establish
numerical models representative of the different biomes existing on Earth: Lang, R. (1915),
Gorezynski, W. (1920), de Martonne, E. (1926), Emberger, E. (1930), Thornthwaite, C. W. (1931,
1948), Dantin, J. & A. Revenga (1940), Bagnouls, F. & H. Gaussen (1957), Holdridge, L. R.
(1947,1971), o Koppen, W.P. (1900, 1918, 1936). Many of them are still being used. Nevertheless,
the Salvador Rivas-Martinez’s classification system has been decisive for the Bioclimatology to
have an important advance. His work Worldwide Bioclimatic Classification System published in
2011 and already corrected by him in some aspects (giving even more precision), has allowed,
taking into account many of the contributions of researchers who preceded him, to prepare a
bioclimatic classification of the Earth that has jurisdiction in the entire geobiosphere. It has been
done through an easily quantifiable bioclimatic typology that shows an adjusted relationship
between the vegetational components and the climate values. At the same time, and due to the high
predictive value of the bioclimatic units, they can be used in other sciences, in programs of study
and conservation of biodiversity, as well as in obtaining agricultural and forestry resources. The
following publications are a good example of the acceptance of the Rivas-Martinez’s classification
system in the scientific world and its application as a tool for other studies related to climate change
and its effects on flora and vegetation, as well as its use to produce cartography of high scientific
and economic interest.

- Sayre, R, et al. 2013. A New Map of Standardized Terrestrial Ecosystems of Africa.
Washington, DC: Association of American Geographers. 24 pages. ISBN 978-0-89291-275-
9;
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Sayre, R., Comer, P., Wamer, H., & Cress, J., 2009, A new map of standardized terrestrial
ecosystemsof the conterminous United States: U.S. Geological Survey Professional Paper
1768, 17 p. ISBN 978-1-4113-2432-9;

Faber-Langendoen, D.; Keeler-Wolf, T.; Meidinger, D.; Josse, C.; Weakley, A.; Tart, D.;
Navarro,G.; Hoagland, B.; Ponomarenko, S.; Fults, G.; Helmer, E. 2016. Classification and
description of world formation types. Gen. Tech. Rep. RMRS-GTR-346. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station.222p.
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C2

LIFE-RELICT
Um exemplo dos desafios e oportunidades dos Projetos LIFE em Portugal

Catarina Meireles', Mauro Ra oso’, Francisco Vas uez—Para’oZ, Sara del Rioj, Eusébio Cano® & Carlos
14 q ¢
Pinto-Gomes

'Departamento de Paisagem, Ambiente e Ordenamento; Instituto de Ciéncias Agrdrias e Ambientais
Mediterrdnicas (ICAAM), Escola de Ciénciq e Tecnologia, Universidade de Evora. Rua Romdo Ramalho, n®
59, P-7000-671 Evora, Portugal. cmeireles@uevora.pt

2CICYTEX (Centro de Investigaciones Cientificas y Tecnologicas de Extremadura), Ctra. A-V, Km372,
06187 Guadajira, Badajoz, 06187

3Department of Biodiversity and Environmental Management (Botany), Mountain Livestock Institute (CSIC-
ULE), Faculty of Biological and Environmental Sciences, University of Leén, Campus de Vegazana s/n,
24071 Leon, Spain.

* Department. of Animal and Plant Biology and Ecology, Section of Botany, University of Jaén.
Las Lagunillas s/, 23071 Jaén, Spain

O Programa LIFE € um instrumento financeiro comunitdrio, criado com o objetivo maior de
contribuir para a implementacao e desenvolvimento das Politicas e Estratégias Europeias na drea do
Ambiente. Com este objetivo, financiou, até a data, 4600 projetos na Unido Europeia, desde 1992,
ano em que teve inicio. Dentro do programa LIFE existem vdrios dominios prioritirios de
financiamento, de onde se destacam o dominio “Natureza ¢ Biodiversidade”, que tem dominado as
candidaturas aprovadas em Portugal, € os dominios relacionados com a agdo climatica. Os
primeiros contam com mais de 70 candidaturas aprovadas até hoje em Portugal, contrastando com
as 2 candidaturas relacionadas com as altera¢des climaticas. Os projetos no dominio da “Natureza e
Biodiversidade”, estdo vocacionados para a Rede Natura 2000 e tém como grande objetivo a
execu¢do de medidas de gestdo que contribuam para a implementacdo das Diretivas Aves e
Habitats. Apesar de ndo serem vocacionados para tal, estes projetos estdo muitas vezes
irremediavelmente associados a investigacdo cientifica, com resultados importantes quer em termos
de conhecimentos ecoldgicos, quer em termos de gestdo de espécies e habitats.

Aprovado em 2016, o projeto LIFE-RELICT € um exemplo de projeto inserido no dominio da
“Natureza e Biodiversidade”. Nesta conferéncia serdo apresentados os tracos gerais deste Projeto,
os principais desafias encarados no processo de candidatura e os desenvolvimentos em termos de
conhecimentos adquiridos. Neste sentido, serdo apresentados: 1. os principais resultados obtidos no
estudo da corologia do Prunus lusitanica, com o incremento da area conhecida para a espécie; 2. Os
resultados obtidos no estudo da regeneracdo natural de Rhododendron ponticum no sul de Portugal,
que permitiram reconhecer as grandes limitagdes na germinacdo e instala¢ao de novas plantas desta
espécie.
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C2

LIFE-RELICT
An example of challenges and opportunities of the LIFE Projects in Portugal

Catarina Meireles', Mauro Raposol, Francisco Vasquez—Pardoz, Sara del Rio’, Eusébio Cano* & Carlos
Pinto-Gomes'

'Department of Landscape, Environment and Planning; Instituto de Ciéncias Agrdrias e Ambientais
Mediterrdnicas (ICAAM), School of Science and Technology, University of Evora. Rua Romdo Ramalho, n®
59, P-7000-671 Evora, Portugal. cmeireles@uevora.pt

2CICYTEX (Centro de Investigaciones Cientificas y Tecnolégicas de Extremadura), Ctra. A-V, Km372,
06187 Guadajira, Badajoz

’ Department of Biodiversity and Environmental Management (Botany), Mountain Livestock Institute (CSIC-
ULE), Faculty of Biological and Environmental Sciences, University of Leon, Campus de Vegazana s/n,
24071 Leon, Spain.

4 Department. of Animal and Plant Biology and Ecology, Section of Botany, University of Jaén.
Las Lagunillas s, 23071 Jaén, Spain

The LIFE Program is a financial instrument of the European Union, that aims to contribute to the
implementation and development of European Environment Policies and Strategies. Since 1992, the
year in which it started, it has already financed 4600 projects in Europe. Within the LIFE program,
there are a number of priority areas for funding. We highlight the ones included in "Nature and
Biodiversity", which have dominated the projects financed in Portugal, and the ones related to
climate action. The first group have more than 70 applications approved to date in Portugal,
contrasting with the two applications related to climate change. The "Nature and Biodiversity"
projects focus at Natura 2000 Network with the main objective of execute management actions that
contribute to the implementation of the Birds and Habitats Directives. Although not designed to do
so, these projects are often intimately linked to scientific research, with important results in terms of
both ecological knowledge and biodiversity management.

Approved in 2016, the LIFE-RELICT project is an example of a project in the field of "Nature and
Biodiversity". This conference will present the general features of this Project, the main challenges
faced i the application process and the developments in terms of acquired knowledge. In this
sense, we will present: 1. the main results obtained in the study of Prunus lusitanica corology, with
the increase of the area known for this species; 2. The results obtained in the study of the natural
regeneration of Rhododendron ponticum in the south of Portugal, which allowed to recognize the
great limitations in germination and installation of new plants.
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The Red List of Vascular Plants for Mainland Portugal is a project that aims to: 1) improve the
knowledge of the geographical distribution of the native vascular plants; (ii) assess their extinction
risk according to the JIUCN Red List categories and criteria; and (iii) publish the first Red List of
vascular plants for mainland Portugal. This project has been developed since 2016 under the
coordination of Sociedade Portuguesa de Boténica, in partnership with PHYTOS and ICNF, and it
is co-financed by the Cohesion Fund through PO SEUR (POSEUR-03-2215-FC-000013), by Fundo
Ambiental and by several personal and institutional donations.

Due to time and budget constraints, the efforts were focused in target plants, that included endemic
and almost endemic taxa from mainland Portugal, legally protected taxa under the EU Habitats
Directive, together with plants with relevant geographic disjunctions and some other plants already
known to be rare in mainland Portugal.

Starting with the database of the Flora-On platform (http://flora-on.pt), which contains geo-
referenced observation records for numerous plants, a large effort was made on gathering reliable
and up-to-date information about each target plant. A great emphasis was placed on collecting data
from Herbaria specimens, scientific-technical bibliography, and fieldwork in order to fill
information gaps concerning distribution area, population size/conservation status, area/quality of
habitat and threats. The project database currently holds more than 500 000 occurrence records.

An advanced data management platform (https://lvf.flora-on.pt) was developed specifically for this
project, with multiple innovative functionalities that made possible to concentrate all data
processing tasks in one single platform (dataset upload, occurrence data management, Herbaria data
geo-referencing, taxonomic problems solving, assessment process as per [IUCN Red List criteria,
integrated peer-review process and text editing). This platform facilitated the networking by
allowing the share of information among collaborators in real time and allowing each user to
perform different roles in the assessment process. This project was inclusive and open to the whole
Portuguese botanical community and a large and diverse team was built, including professors,
researchers, environmental consultants and experienced amateur botanists. More than 130
collaborators helped in different tasks (sharing data, working in the field, preparing texts). All
assessments were made and reviewed by 36 team members that participated in an ITUCN Red List
assessor training workshop prepared specifically for this project, or that had previous experience in
TUCN Red List assessments.

In the end, 630 taxa were assessed (circa 1/5 of mainland Portugal’s vascular flora), of which, 380
are in a threat category (CR, EN, VU), 18 were assessed as Regionally Extinct (RE) and 2 endemics
are considered Extinct (EX).
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The most highlighted threats were the agricultural intensification, invasive exotic species, bad
practices in vegetation management, urbanization and infrastructure, human disturbance and
intrusions, abandonment and other ecosystem modifications, afforestation, climate change,
livestock farming, and recurrent wildfires. Additionally, many plants occur in vary small areas or
subpopulations and are very susceptible to stochastic extinction or any unpredictable threats. The
climate change effects are increasing the extinction risk for many specialized species. Along the
littoral strip of Algarve and in central and northern Portugal, the rise of the sea level promotes the
erosion of sand dunes and sea cliffs, causing habitat loss for several endemics or near endemic
plants. The decrease in snowfall presents a serious threat for several plants that depend on the snow
cover and that are exclusive of the higher peaks of Serra da Estrela, since there are no other areas in
mainland Portugal that may fulfill their environmental requirements and function as refuges. In
lower altitudes, freshwater habitats such as peatlands, bogs and permanent ponds are rapidly
declining due to recurrent long-term droughts and human activities, causing habitat loss that affects
many aquatic plants.

Less than 8 % of the assessed plants benefited directly from conservation measures or habitat
management plans, and only 33 % are preserved ex sifu in germoplasm banks or, less frequently, in
botanical gardens. There is a lack of coordination in these actions and further work is needed to
achieve a better articulation between different entities. The need for habitat management or
restoration measures was identified for 39% of the assessed plants, and an effort must be made in
order to put those measures on the ground, especially the ones that benefit species sharing the same
habitat (e.g. wetlands, traditional olive orchards).

In the future, all assessments will be accessible and available for download in the project website
(http://listavermelha-flora.pt). Hopefully this project will be considered a landmark as a
collaborative effort of the Portuguese botanical community, and we believe that we created a solid
base for future work. We consider that is fundamental to maintain this effort in the next years to
fulfill the assessment of the extinction risk of the entire Portuguese flora, since many more taxa are
suspected to be in a threat category.
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HABITATS OF ALGARVE COASTAL DUNES: ECOLOGY AND
PRIORITIES FOR BIODIVERSITY CONSERVATION IN A CHANGING
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¢ EA 7462 Géoarchitecture, Université de Bretagne occidentale (Brest, France)

Coastal dunes are among the most specialized habitats in Europe and act as a barrier to oceanic
inundation and they provide for an important morphological and ecological transition from marine
to terrestrial environments or internal inundated saltmarshes (Marcené et al. 2009; NSW, 2010).
According to Fenu et al. (2013), in this environments the structure and composition of plant
communities is mainly affected by the interaction between incoherence of the substrate, tolerance to
innundation, salt spray and sand accretion levels. This steep environmental gradients determine the
coexistence of different plant-community types in a relatively small space (Fenu et al., 2013). The
Atlantic coastal dunes have been subjeted to several disturbances (e.g. coastal erosion, tourism and
urban pressure), altough, there still some natural areas preserved, including the dune ecosystems in
the south coast of Algarve (Ria Formosa) - Portugal. In this work we present an overview of
ecologic factors and processes controliing the diversity of plant communities and as well as the
vascular flora observed in these territories, including species with special conservation interest.
Moreover, the sea-level rise resulting in saline intrusion and receding coastlines may eliminate the
southern portuguese coastal dunes (e.g. Ria Formosa), which are extremely vulnerable habitats. A
loss or decline of these ecosystems woul affect priority habitats (from Natura 2000 network natural
habitats) and threatened species, included in the project of the Red List of vascular plants for
mainland Portugal. Therefore, the impacts of climate change in biodiversity conservation and
natural resource management programs will require new ways of thinking and a long-term
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commitment (NSW, 2010). Thus, we presente some priority measures to help biodiversity adapt to
a changing climate.
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The Habitats Directive (HD) (Council Directive 92/43/EEC) established the Natura 2000 ecological
network with the aim of promoting the conservation of biodiversity through the maintenance or
restoration in a satisfactory state of conservation of natural and semi-natural habitats and flora
species and wildlife in the European territory. The HD requires Member States to ensure the
surveillance of the conservation status of the habitats and species listed in the annexes. Monitoring
is the main tool for implementing this surveillance and assessing the conservation status of species
and habitats. The Habitats Directive establishes that every six years Member States draw up a report
containing information on the state of implementation of the directive and on the results of the
monitoring. This study is part of the monitoring activities of species and habitats of community
interest carried out in the Calabria Region for the IV reporting 2012-2018.

The Habitat Directive defines the "conservation status” of a natural habitat as the sum of the
influences that act on a natural habitat and its typical species that may affect its long-term natural
distribution, structure and functions as well as the survival of its species typical. A habitat has a
"Favorable Conservation Status" when a number of conditions are met: 1) its natural distribution
area and occupied surfaces are stable or increasing; 2) the structure and functions necessary for its
long-term maintenance exist and can continue to exist in the foreseeable future; 3) the conservation
status of typical species is satisfactory (Angelini et al. 2016). The typical species, considering their
role, are representative indicators of the quality of the habitat able to monitor their "structure and
function".

According to Evans & Arvela (2011,) the typical species chosen for the evaluation of the
conservation status of a habitat should be: a) valid indicators of a good quality of the habitat; b)
exclusive to that habitat or to be present in most of its range; c) sensitive to changes in habitat
conditions; d) identified through non-destructive and economic means; €) remain stable in the
medium to long term. The characteristic species reported in the Interpretation Manual (European
Commission, 2013) and the "reference physiognomic combination"” given in the Italian Manual for
the interpretation of Habitats Directive can be used to identify the typical species if they meet the
criteria listed above.

To assess the conservation status of the habitats we have considered the typical species, as well as
the set of species that contribute to the structure of the habitat, such as the species of conservation
interest (endemic or species included in the red lists), the species indicating the disturbance and the
aliens, the species indicating dynamics in progress. Our study concerned the forest habitats of the
macro category 9 present in the Calabria region. The habitats surveys were carried out using the
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methodology and the form proposed by Angelini et al. (2016) supplemented by vegetation surveys
using the phytosociological method (Braun-Blanquet, 1928). Cluster analysis of phytosociological
relevés has identified 13 different types of the Habitats Directive and several subtypes, each
characterized by specific typical species groups.

The analysis of habitat biodiversity was carried out by applying the biodiversity indices: Shannon,
evenness and floristic richness. In each habitat, the contribution of the groups of species (typical,
endemic, disturbance, alien species) was assessed to define the biodiversity of the habitat.

This approach has been compared with the evaluation of the phytocenotic quality of forest
communities using floristic indicators: the Ecological Maturity Index (EMI), Maturity Index (MI),
the indices of biological forms (Rismondo and Taffetani 2009; Giupponi et al., 2015), aimed at
assessing the environmental quality of agro-ecosystems by three distinct variables relating to the
species that make up a community: typical species of forest cenosis, alien species and indicators of
distress and endemic species of concentration and interest of conservation.

The results obtained with both the applied methods agree in defining the conservation status of the
directive habitats. The most critical issues were found in the riparian habitats 92DO* and 92A0,
affected by a high anthropogenic disturbance that favours the entry of nitrophilous species and alien
species. The analysis of the floristic diversity showed greater biodiversity values for the Habitats
9180*, 91E0, 9510%, 9210* and 9220*, due to the greater representativeness of the typical species
that detect a particular ecology through their presence. This coincides with a greater percentage of
endemic species.

This contribution extends the cognitive bases on the Natura 2000 Network Habitats of Calabria,
highlighting how the floristic and structural characteristics of forest habitats are a useful system for
assessing the state of conservation. The conservation of biodiversity requires a solid evaluation and
criteria for identifying the areas exposed to simplification or, on the contrary, with a high
naturalistic value.
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VALUTAZIONE DELLO STATO DI CONSERVAZIONE DEGLIHABITAT:
UN CASO DISTUDIO IN CALABRIA (ITALIA MERIDIONALE).
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La Direttiva Habitat (DH) (Direttiva 92/43/CEE) ha istituito la rete ecologica Natura 2000 con lo
scopo di promuovere la conservazione della biodiversita attraverso il mantenimento o il ripristino in
uno stato di conservazione soddisfacente degli habitat naturali e seminaturali e della flora e della
fauna selvatiche nel territorio europeo. La DH richiede agli Stati membri di garantire la
sorveglianza dello stato di conservazione degli habitat e delle specie elencati negli allegati. 11
monitoraggio & lo strumento principale per attuare tale sorveglianza e valutare lo stato di
conservazione delle specie e degli habitat. La Direttiva Habitat stabilisce che ogni sei anni gli Stati
membri elaborino un report contenente informazioni sullo stato di attuazione della direttiva e sui
risultati del monitoraggio. Questo studio fa parte delle attivita di monitoraggio di specie e habitat di
interesse comunitario svolte nella Regione Calabria per il IV reporting 2012-2018.

La Direttiva Habitat definisce lo “stato di conservazione” di un habitat naturale come la somma
delle influenze che agiscono su un habitat naturale e selle sue specie tipiche che possono
influenzare a lungo termine la sua naturale distribuzione, struttura e funzioni e la sopravvivenza
delle sue specie tipiche.

Un habitat ha uno “Stato di Conservazione Favorevole” quando sono soddisfatti una serie di
condizioni: 1) la sua area di ripartizione naturale e le superfici che comprende sono stabili o in
estensione; 2) la struttura e le funzioni necessarie al suo mantenimento a lungo termine esistono e
possono continuare ad esistere in un futuro prevedibile; 3) lo stato di conservazione delle specie
tipiche ¢ soddisfacente (Angelini et al 2016). Le specie tipiche, considerato il loro ruolo, sono
indicatori rappresentativi della qualita dell’habitat in grado di monitorare la loro “struttura e
funzione” dei tipi di habitat.

In accordo con Evans & Arvela (2011) le specie tipiche scelte per la valutazione dello stato di
conservazione di un habitat dovrebbero essere: a) validi indicatori di una buona qualita dell’habitat;
b) esclusive di quell’habitat o essere presenti nella maggior parte del suo range; c) sensibili ad
eventuali cambiamenti delle condizioni dell’habitat; d) essere individuate attraverso mezzi non
distruttivi ed economici; e) rimanere stabili nel medio-lungo termine.

Le specie caratteristiche riportate nel Manuale d’interpretazione (European Commission, 2013) e la
“combinazione fisionomica di riferimento” riportata nel Manuale italiano per I’interpretazione degli
habitat di direttiva, possono essere utilizzate per individuare se le specie tipiche rispondono ai
criteri sopra citati elencati.

Per valutare lo stato di conservazione degli habitat in questo studio si ¢ tenuto conto delle specie
tipiche, ma anche dell’insieme delle specie che contribuiscono alla struttura dell’habitat, quali le
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specie di interesse conservazionistico (endemiche o specie inserite nelle liste rosse), le specie
indicatrici di disturbo e le aliene, le specie indicatrici di dinamiche in atto.

Lo studio ha riguardato gli habitat forestali della macrocategoria 9 presenti nella regione Calabria. |
rilievi dell’habitat sono stati svolti tramite la metodologia e la scheda proposta da Angelini et al.
(2016) integrata dat rilievi della vegetazione con il metodo fitosociologico (Braun-Blanquet, 1928).
La cluster analysis dei rilievi fitosociologici ha permesso di individuare 13 differenti tipi di habitat
di direttiva e diversi sottotipi, ciascuno caratterizzato da determinati gruppi di specie tipiche.
L’analisi della biodiversita degli habitat & stata effettuata mediante 1’applicazione degli indici di
Shannon, equiripartizione e ricchezza floristica. In ciascun habitat ¢ stato valutato 1’apporto che 1
gruppi di specie (specie tipiche, endemiche, esotiche, disturbo) hanno nel definire la biodiversita
dell’habitat. Questo approccio ¢ stato confrontato con la valutazione della qualita fitocenotica delle
comunita forestali utilizzando indicaton floristici: l'indice di maturita ecologica (IEM), l'indice di
maturita (IM), gli indici delle forme biologiche (Rismondo et al, 2011; Giupponi et al., 2015),
finalizzati a valutare la qualitd ambientale degli agro-ecosistemi considerando tre variabili distinte
relative alle specie che compongono una comunita: specie tipiche di cenosi forestale, specie aliene e
indicatori di sofferenza e specie endemiche di concentrazione e interesse di conservazione.

I risultati ottenuti con entrambi i metodi applicati concordano nel definire lo stato di conservazione
degli habitat di direttiva. Le maggiori criticita si sono riscontrate negli habitat ripari 92DO* e 92A0,
interessati da un elevato disturbo antropico che favorisce I'ingresso di specie nitrofile e specie
aliene. L’analisi della diversita floristica ha mostrato maggiori valori di biodiversita per gli Habitat
9180*, 91E0, 9510*, 9210* e 9220*, per la maggior rappresentativita delle specie tipiche che
rilevano mediante la loro presenza un’ecologia particolare. Cid coincide con una maggiore
percentuale di specie endemiche. Questo contributo amplia le basi conoscitive sugli habitat di Rete
Natura 2000 della Calabria, mettendo in evidenza come le caratteristiche floristiche e strutturali
degli habitat forestali sono un utile sistema per valutare lo stato di conservazione. La conservazione
della biodiversita richiede una solida valutazione e criteri per 1l'identificazione delle aree esposte alla
semplificazione o, al contrario, con un alto valore naturalistico.
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LA PLACE DES PETROCOPTIDO PYRENAICAE-SARCOCAPNETEA
ENNEAPHYLLAE DANS LE BASSIN MEDITERRANEEN OCCIDENTAL

Jean-Jacques Lazare
Centre d’étude et de conservation des ressources végétales (CECRV)
411 route du Hayet, F-40180 Heugas, cecrvbavonne@orange.fr

Les Petrocoptido pyrenaicae-Sarcocapnetea enneaphyllae Rivas-Martinez, Canté & lzco
2002 regroupent les groupements chasmophytiques ombrophobes occupant les parois carbonatées
des surplombs, balmes, excavations. qui ne regoivent pas directement I"eau des précipitations. Cette
classe d’habitats rocheux trés spécialisés est représentée essentiellement en Espagne ou elle est trés
diversifiée et atteint, au nord, le sud-ouest de la France et, au sud de la Méditerranée, le Maghreb
(Maroc et Algérie). Les taxins plus ou moins spéloncicoles des genres Sarcocapnos et Petrocoptis
se sont différenciés dans ces milieux aux conditions écologiques si particulieres et caractérisent les
divers groupements permanents décrits.

L'individualisation syntaxinomique assez récente de la classe met fin aux multiples
changements de position dans le synsysteme que ces groupements ont connus. Les deux ordres
décrits au sein de la classe, Sarcocapnetalia enneaphyllae F. Casas 1972, méditerranéen, el
Petrocoptidetalia pyrenaicae Rivas-Martinez, Canté & Izco 2002, orocantabrique et pyrénéen, sont
divisés chacun en Espagne en deux alliances (Rivas-Martinez et «l., 2002, 2011). Le Sarcocapnion
enneaphyllae F. Casas 1972, appartenant au premier ordre, atteinl sa limite septentrionale dans le
département frangais des Pyrénées-Orientales. Le Valeriano longiflorae-Petrocoptidion F. Casas
1972, inclus dans le second ordre, est représenté au versant frangais des Pyrénées occidentales dans
les Pyrénées-Atlantiques. Les groupements relevant de ces deux alliances font I’objet d’une étude
détaillée sur le territoire francais ol ils se situent en limite chorologique de la classe. Leurs relations
floristiques avec les unités situées fréquemment en juxtaposition caténale sont discutées. Leur
rattachement syntaxinomique est permis gridce a une comparaison avec les associations décrites
dans le cadre d'une synthése des alliances précitées.

S’étant différenciées dans des milieux considérés comme refuges, les associations des
Petrocoptido-Sarcocapnetea sonl souvent rares, de territoire restreint, comprenant de nombreux
taxins endémiques et revétent ainsi une valeur patrimoniale toute particuliere qui en exige une
conservation durable. Elles appartiennent aux habitats d’intérét communautaire « Pentes rocheuses
calcaires avec végétation chasmophytique » [Code Natura 2000 : 8210 ; code Eunis : H3.2]. Ces
groupements rares sont susceptibles de s’avérer particulierement sensibles aux changements
globaux, notamment dans leurs stations situées en limite d’aire.
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THE PLACE OF PETROCOPTIDO PYRENAICAE-SARCOCAPNETEA
ENNEAPHYLILAE IN THE WESTERN MEDITERRANEAN BASIN
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The Petrocoptido pyrenaicae-Sarcocapnetea enneaphyllae Rivas-Martinez, Canté & Izco
2002 group the ombrophobe chasmophytic communities occupying the carbonated rocky
overhangs, “balmes”, excavations, which do not directly receive the precipitation water. This class
of highly specialized rocky habitats is mainly represented in Spain, where it is very diversified and
reaches, in the north, the south-west of France and, in the south of the Mediterranean, the Maghreb
(Morocco and Algeria). The more or less speluncicolous taxa of the genera Sarcocapnos and
Petrocoptis have differentiated in these habitats with very particular ecological conditions and
characterize the various permanent communities described.

The rather recent syntaxinomic individualization of the class puts an end to the multiple
changes of position in the synsystem that these communities have known. The two orders described
in the class, Sarcocapnetalia enneaphyllae F. Casas 1972, Mediterranean, and Petrocoptidetalia
pyrenaicae Rivas Martinez, Canté & Izco 2002, Orocantabrian and Pyrenean, are each divided in
Spain into two alliances (Rivas-Martinez et al., 2002, 2011). The Sarcocapnion enneaphyllae F.
Casas 1972 belonging to the first order reached its northern limit in the French department of
Pyrénées-Orientales. The Valeriano longiflorae-Petrocoptidion F. Casas 1972, included in the
second order, is represented on the French side of the western Pyrenees in the Pyrénées-Atlantiques.
The communities belonging to these two alliances are the object of a detailed study on the French
territory where they are located in chorological limit of the class. Their floristic relations with units
frequently located in catenal juxtaposition are discussed. Their syntaxinomic connection is allowed
thanks to a comparison with the associations described in the framework of a synthesis of the
aforementioned alliances. Their syntaxinomic situation is allowed thanks to a comparison with the
associations described in the context of a synthesis of the aforementioned alliances.

Having differentiated in habitats considered as refuges, the associations of Petrocoptido-
Sarcocapnetea are often rare, of restricted territory, including many endemic taxa and thus have a
particular heritage value which requires a sustainable conservation. They belong to habitats of
Community interest "Calcareous rocky slopes with chasmophytic vegetation" [Natura Code 2000:
8210; Eunis code: H3.2]. These rare communities are likely to be particularly vulnerable to global
changes, especially in their stations located at the edge of the area.
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SYNOPSIS OF FRENCH COASTAL VEGETATION,
A REFERENTIAL FOR BIOEVALUATION AND CONSERVATION

Frédéric Bioret, Pauline Delbosc, Charlotte Demartini & Illse Lagrange

EA 7462 Géoarchitecture, Université de Bretagne occidentale (Brest, France)

Despite the state of knowledge of the French coastal vegetation 1s more developed in the Atlantic
than in the Mediterranean, a bibliographic survey allows to propose a first national
phytosociological synopsis of French coastal vegetation.

The phytosociological synospsis will be presented, higliting the number of classes, orders, alliances
and plant associations?

The phytocoenotical diversity is presented by three main ecological environments: dunes, cliffs and
saltmarshes, and compared between Atlantic and Mediterranean.

Two applications dealing with conservation issues are presented.
The phytocoenological composition of the natural and semi natural habitats (Annex | of the
European Habitats Directive) is presented.

In terms ot conservation, one of the applications is a project of French-Iberic red list of plant
associations, taking into account qualitative and quantitative criteria such as rarity and
synendemism.
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SYNTAXONOMICAL AND NOMENCLATURAL INVESTIGATIONS ON
THE OROPHILOUS PULVINATE PLANT COMMUNITIES OCCURRING
IN CENTRAL AND SOUTHERN GREECE

Carmelo Maria Musarella a™*, Gianpietro Giusso Del Galdo® & Salvatore Brull ®

'Department of AGRARIA, Mediterranean University of Reggio Calabria, Loc. Feo di Vito, 89122 Reggio
Calabria, Ital. carmelo.musarella@unirc.it;

*Department of Animal and Plant Biology and Ecology. Botany Department. University of Jaén, Spain,
‘Department of Biological, Geological and Environmental Sciences, University of Catania, via A. Longo 19,
95125 Catania, Italy.

Within phytosociological researches on the orophilous pulvinate vegetation occurring in the high
mountains of the Mediterranean area, the results of a study concerning central and southern Greece,
including the islands of Evvia, Kefalonia and Lefka, are provided.

Previously this vegetation was studied by Quézel (1964, 1967, 1973), Quézel & Katrabassa (1974),
Georgiadis & Dimopoulos (1993), Maroulis & Georgiadis (2005), which examined the dwarf
shrubs communities dominated by orophytes, often with thorny cushion-like habit, and by
hemichryptophytes. From the phytosociological point of view, these plant communities were
included in a class having a distribution circumscrbed to the Greek mountains, which was named
Daphneeto-Festucetea by Quézel (1964). This author, within this class, recognized only the order
Daphneeto-Festucetalia and three alliances, distributed at different altitudinal ranges. In particular,
the first, Eryngieto-Bromion, was localized between 1500 and 1700 m, the second, Astragaleto-
Seslerion, between 1700 and 2200 m and the third, Stipo-Morinion, above 2200 m, sloping down
sometimes up to 1700 m. As concern their floristic characterization, Quézel (1964) proposed for
each of them a set of species not closely linked to a well defined altitudinal belt, but usually
widespread at all altitudes. Beside, not all the species selected to characterize these alliances are
endemics, but some show a widely distribution. For all these reasons, as emphasized by Quézel
himself, a reliable attribution of the associations to one of the aforesaid alliances is not easy, since
usually in each of them occur species of the three syntaxa. Therefore the alliances proposed by
Quézel (l.c.) must be considered very ambiguous names and not useful for a correct arrangement of
this type of vegetation. Consequently, the alliances being ambiguous names, also the relative order
and class cannot be used. So, a new arrangement regarding this orophilous vegetation occurring in
the high mountains of Greece is here proposed. The new names of the class and order proposed to
replace those ones of Quézel (I.c,) are respectively Cerastio candidissimi-Astragaletea rumelici and
Eryngio multifidi-Armerietalia orphanidis, both having a large distribution in the high mountains of
Greece.

The floristic analysis of the investigated plant communities carried out maily in the high mountains
of the Peloponnese and Sterea Ellas, as well as in the Ionian Islands and Evvia, showed the
existence of significant sets of endemic species having a well-defined geographic distribution, that
allow the identification of alliances, showing a clear phytogeographical role, emphasizing
especially the palaeogeographical isolation of the various mountain areas among them.
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Basing to these criteria, it was possible to distinguish in the aforesaid territories five new alliances,
which are well circumscribed from the chorological point of view, allowing an very good
arrangement of the orophilous dwarf shrubby vegetation occurring in these high-mountain
territories, emphasizing their syntaxonomic role. They are: Marrubio velutini-Thymion parnassici,
distributed in the mountains of Sterea Hellas and Attica, Astragalion cephalonici, from the Ionian
islands of Kefalonia and Lefkas, Sideritidion euboeae, from Evvoia, Festuco achaicae-Marrubion
cyllenei, of the North Peloponnise mountaiuns, and Sideritido clandestinae-Asperulion mungieri, of
South Peloponnise mountains.
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RICERCHE SINTASSONOMICHE E NOMENCLATURALI SULLE
COMUNITA VEGETALI OROFILE PULVINARI PRESENTINELLA
GRECIA CENTRO MERIDIONALE

Carmelo Maria Musarella a"?, Gianpietro Giusso Del Galdo® & Salvatore Brull®

Dipartimento di AGRARIA, Universita Mediterranea di Reggio Calabria, Loc. Feo di Vito, 89122 Reggio
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*Dipartimento di Scienze Biologiche Geologiche e Ambientali, Universita di Catania, via A. Longo 19,
95125 Catania, Italia.

Nell'ambito delle ricerche fitosociologiche sulla vegetazione orofila pulvinare presente nelle alte
montagne dell'area del Mediterraneo, vengono presentati i risultati di uno studio sulla Grecia
centrale e meridionale, comprese le isole di Evvia, Cefalonia e Lefka.

Precedentemente questa vegetazione fu studiata da Quézel (1964, 1967, 1973), Quézel &
Katrabassa (1974), Georgiadis e Dimopoulos (1993), Maroulis e Georgiadis (2005), che
esaminarono le comunita di arbusti nani dominati da orofite, spesso con un habitus a cuscinetto
spinoso, e da emicriptofite. Dal punto di vista fitosociologico, queste comunitd vegetali furono
incluse in una classe con una distribuzione circoscritta alle montagne greche, che fu chiamata
Daphneeto-Festucetea da Quézel (1964). Questo autore, all'interno di questa classe, riconobbe solo
lordine Daphneeto-Festucetalia e tre alleanze, distribuite a diverse fasce altitudinali. In particolare,
il primo, Eryngieto-Bromion, fu localizzato tra 1500 e 1700 m, il secondo, Astragaleto-Seslerion,
tra 1700 e 2200 m, ¢ il terzo, Stipo-Morinion, sopra i 2200 m, che a volte scende fino a 1700 m. Per
quanto riguarda la loro caratterizzazione floristica, Quézel (1964) propose per ognuna di esse un
insieme di specie non strettamente legate a una fascia altitudinale ben definita, ma generalmente
diffusa a tutte le altitudini. Inoltre, non tutte le specie selezionate per caratterizzare queste alleanze
sono endemiche, ma alcune sono ad ampia distribuzione. Per tutte queste ragioni, come sottolinea lo
stesso Quézel, un'attribuzione affidabile delle associazioni a una delle suddette alleanze non &
facile, poiché di solito in ciascuna di esse si ritrovano specie dei tre syntaxa. Pertanto le alleanze
proposte da Quézel (1.c.) devono essere considerate nomi molto ambigui e non utili per una corretta
sistemazione di questo tipo di vegetazione. Di conseguenza, essendo le alleanze nomi ambigui,
anche l'ordine e la classe relativi non possono essere utilizzati. Quindi, viene proposta qui una
nuova disposizione per quanto riguarda questa vegetazione orofila che si rinviene nelle alte
montagne della Grecia. I nuovi nomi della classe e dell'ordine proposti per sostituire quelli di
Quézel (l.c,) sono rispettivamente Cerastio candidissimi-Astragaletea rumelici ed Eryngio
multifidi-Armerietalia orphanidis, entrambi con una grande distribuzione nelle alte montagne della
Grecia.

L'analisi floristica delle comunita vegetali studiate effettuata a livello nazionale nelle alte montagne
del Peloponneso e della Sterea Ellas, nonché nelle Isole Ionie e a Eubea, ha mostrato l'esistenza di
serie significative di specie endemiche con una distribuzione geografica ben definita, che consente
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l'identificazione di alleanze, mostrando un chiaro ruolo fitogeografico e sottolineando in particolar
l'isolamento paleogeografico delle varie aree montane.

Basandosi su questi criteri, ¢ stato possibile distinguere nei suddetti territori cinque nuove alleanze
che sono ben circoscritte dal punto di vista corologico, consentendo una buona sistemazione dell:
vegetazione arbustiva nana orofila che si rinviene in questi territori di alta montagna, sottolineands
il loro ruolo sintassonomico. Sono: Marrubio velutini-Thymion parnassici, distribuita nelk
montagne di Sterea Hellas e Attica, Astragalion cephalonici, dalle isole ioniche di Cefalonia ¢
Lefkas, Sideritidion euboeae, da Eubea, Festuco achaicae-Marrubion cyllenei, delle montagne de
Peloponneso del Nord, e Sideritido clandestinae-Asperulion mungieri, delle montagne de
Peloponneso Meridionale.
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DIVERSIDAD Y ESTADO DE CONSERVACION DE LOS PINARES DE
PINUS HALEPENSIS EN LA PENINSULA IBERICA
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Fuentes ', Sergio Luque Martinez! & Carlos J. Pinto Gomes °
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* Department of AGRARIA, “Mediterranea” University of Reggio Calabria, Localita Feo di Vito, 89122
Reggio Calabria, Italy. carmelomaria.musarella@ gmail.com
? Department of Landscape, Environment and Planning, Institute for Mediterranean Agrarian and
Environmental Sciences (ICAAM), School of Science and Technology, University of Evora (Portugal), Rua
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Analizamos las comunidades de Pinus halepensis en la Peninsula Ibérica. En diversos trabajos se
recogen 5 sintaxones con rango de asociacion, incluidos en las alianzas Rhamno-Quercion'y Oleo-
Ceratonion. Ephedro-Pinetum halepensis tué propuesto inicialmente como comunidad por Torres et
al (1999) y posteriormente elevada al rango de asociaciéon por Rivas Martinez et al. (2011), descrita
como cabeza de serie de la vegetacion climatéfila y edafoxeréfila accitano-baztetana semifrida-
seca. Bl Arbuto-Pinetum halepensis ha sido descrito como comunidad climatéfila y edafoxeréfila,
calco-dolomitica y argilicola de distribucién alcafiizano-gandesana semidrida-seca, la presencia de
elementos acidofilos Arbutus unedo y Viburnum tinus permite dar a esta asociacién un matiz
neutréfilo, asociacion que es considerada vicariante del Pistacio-Pinetum halepensis, el andlisis
estadistico revela proximidades entre ambas asociaciones. Los pinares de Pistacio-Pinetum
halepensis han sido descritos para el termo-mesomediterrdneo inferior semidrido-seco de los
territorios valencianos, como comunidad climatéfila y edafoxeréfila, actuando como bosques
secundarios derivados del Rubio longifoliae-Quercetum rotundiifoliae; estadisticamente este pinar
estd muy proximo al Arbuto-Pinetum halepensis y al Querco-Pinetum halepensis, posiblemente por
no existir una clara diferenciacién floristica entre Pistacio-Pinetum y Querco-Pinetum, este ltimo
ha sido descrito como climatéfilo y edafoxer6filo mesomediterrdneo semidrido-seco manchego
oriental y manchego almeriense. Finalmente el Rhamno-Pinetum halepensis ha sido descrito por
Torres et al (1999) como edafoxeréfilo subbético. Excepto en esta ultima asociacién, en todos los
casos se proponen los sintaxones como climatéfilos y edafoxerdfilos en ombrotipos semidridos-
secos, se entiende que cuando estos pinares estdn en ombrotipo semidrido son climatéfilos y cuando
gstdn en seco actian como edafoxerdfilos, esto parece correcto, no obstante existen dudas, puesto
que un mismo sintaxon no puede tener un doble comportamiento y mantener la composicion
floristica y sus contactos catenales. Ephedro-Pinetum halepensis ha sido descrito como climatéfilo
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y posteriormente como climat6filo y edafoxerdfilo; Arbuto-Pinetum halepensis como semmidrido-
seco, lo que parece dudoso, puesto que las especies Arbutus unedo y Viburnum tinus presentes en la
tabla no pueden prosperar en ambientes secos, salvo que exista una compensacion edafica. En otros
casos se habla del pinar como bosque secundario derivado del bosque de Quercus rotundifolia, lo
que se debe la pérdida de suelo y a la expansion del género Pinus, al igual que ocurre con el género
Juniperus (Cano Ortiz et al. 2015, Cano et al. 2019). Esta situacién nos lleva a proponer en la
diagnosis de las comunidades, separar el cardcter climatéfilo del edafoxerdfilo; para ello
recientemente hemos propuesto el indice ombroedafoxérico Ioex, €n el que se tiene en cuenta lz
temperatura positiva Py, temperatura positiva Tp, la evaporatranspiracién residual (e) y la capacidad
de retencién de agua CR (0.25, 0.50, 0.75).

Ioex =Pp-e/Tp x CR
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DIVERSITY AND CONSERVATION STATUS OF PINUS HALEPENSIS
PINEWOODS ON THE IBERIAN PENINSULA
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We analyse the communities of Pinus halepensis on the Iberian Peninsula. Five syntaxa with
association rank are described in several works, and are included in the alliances Rhamno-Quercion
and Oleo-Ceratonion. Ephedro-Pinetum halepensis was initially proposed as a community by
Torres et al (1999) and subsequently raised to the rank of association by Rivas Martinez et al.
(2011). It has been described as the series head of the Accitanean-Baztetan semiarid-dry
climatophilous and edaphoxerophilous vegetation. Arbuto-Pinetum halepensis has been described
as a calco-dolomitic argillicolous climatophilous and edaphoxerophilous community with a
semiarid-dry Alcanizano-Gandesean distribution. The presence of the acidophilous elements
Arbutus unedo and Viburnum tinus endows this association with a neutrophilous element. The
association is considered to be a vicariant of Pistacio-Pinetum halepensis; the statistical analysis
reveals proximities between the two associations. Pistacio-Pinetum halepensis pinewoods have
been described for the lower semiarid-dry thermo-mesomediterranean bioclimate in Valencian
territories, as a climatophilous and edaphoxerophilous community acting as secondary woodland
derived from Rubio longifoliae-Quercetum rotundiifoliae. This pinewood is statistically very close
to Arbuto-Pinetum halepensis and Querco-Pinetum halepensis, possibly because there is no clear
floristic differentiation between Pistacio-Pinetum and Querco-Pinetum. This last has been
described as have a semiarid-dry mesomediterranean climatophilous and edaphoxerophilous eastern
Manchego and Manchego-Almeriense distribution. Finally, Rhamno-Pinetum halepensis has been
described by Torres et al. (1999) as Subbetic edaphoxerophilous. Except for this last association, in
all cases the syntaxa are proposed as climatophilous and edaphoxerophilous in semiarid-dry
ombrotypes. When these pinewoods are in a semiarid ombrotype they are understood to be
climatophilous, whereas in a dry ombrotype they act as edaphoxerophilous. Although this appears
to be correct, there is some uncertainty, as the same syntaxon cannot have two different behaviours
and maintain its floristic composition and catenal contacts. Ephedro-Pinetum halepensis has been

37



XII Inte mational Seminar Management and Biodiversity Conservation
Landscape, vegetation and climate chan]ge
Vale do Lobo, Loulé (Algarve — Portugal), 2-7 Tune 2019

described as climatophilous, and subsequently as climatophilous and edaphoxerophilous; Arbuto-
Pinetum halepensis as semiarid-dry, which appears doubtful as the species Arbutus unedo and
Viburnum tinus which appear in the table, cannot thrive in dry environments unless there is soil
compensation. In other cases the pinewood is described as a secondary forest derived from Quercus
rotundifolia woodland owing to soil loss and the expansion of the genus Pinus, as occurs with the
genus Juniperus (Cano Ortiz et al. 2015, Cano et al. 2019). In view of this situation, we propose to
separate the climatophilous from the edaphoxerophilous character in the diagnosis of the
communities; we have therefore recently proposed the ombroedaphoxeric index Inx, which
considers positive temperature P, positive temperature T, residual evapotranspiration (e) and water
retention capacity CR (0.25, 0.50, 0.75).

Ioex =Ppe/T, x CR
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C10

EL CAMBIO CLIMATICO EN ESPAISJA Y SUS EFECTOS EN LA
VEGETACION

Sara del Rio & Angel Penas

Dpto. Biodiversidad y Gestién Ambiental (Area de Botdnica). Fac. CC. Biolégicas y Ambientales Univ.
Leon. Instituto de Ganaderia de Montaiia CSIC-UNILEON. Campus de Vegazana s/n. 24071. Leon
(Esparia). sriog@unileon,es, apenm@unileon.es

La Convencion Marco de las Naciones Unidas sobre el Cambio Climatico (CMCC) define cambio
climdtico como “un cambio de clima atribuido directa o indirectamente a la actividad humana que
altera la composicion de la atmdsfera mundial y que se suma a la variabilidad natural del clima
observada durante periodos de tiempo comparables”. Es uno de los problemas que mayor interés ha
suscitado en los tltimos afios por las consecuencias que puede tener tanto en nuestra sociedad como
en el medio ambiente.

A nivel internacional, la actividad cientifica sobre el cambio climdtico estd coordinada por el Panel
Intergubernamental sobre el Cambio Climético (IPCC), que estd organizado en tres grupos de
trabajo y que hasta el momento ha publicado cinco informes de evaluacién en los que se recogen los
impactos, adaptaciones y posibles acciones de mitigacion frente al cambio climatico.

El desarrollo de politicas relacionadas con el cambio climdtico en Espafia es competencia de la
Oficina Espaiiola del Cambio Climitico (OECC), dependiente del Ministerio para la Transicion
Ecologica. Existen ademds redes y diferentes grupos de investigacién que analizan este fenémeno y
sus impactos en Espaifia: del Rio et al. 2011a-b, El Kenawy et al. 2012, Vicente-Serrano et al. 2017,
entre otros.

Los efectos que el cambio climético puede tener sobre la vegetacién estdn relacionados con
alteraciones en el ciclo vital de las plantas que la conforman (crecimiento, foliacidn, floracion,
fructificacién, reproduccion, polinizacion, dispersion, etc.); cambios en su drea de distribucion;
variaciones en la estructura y composicion de las comunidades vegetales, etc.

Los grupos de investigacion de la ULe “Vegetacién y Cambio Climético” y ‘“Propuestas
Multidisciplinares sobre Ecosistemas Vegetales”, han estudiado las tendencias climdticas y
biocliméticas recientes ocurridas en Espafia. De forma generalizada se han apreciado incrementos
en la temperatura media anual de entre 0.1 y 0.2°C por década y descensos en los niveles de
precipitacion, si bien los resultados son variables en funcién del drea estudiada. Se comentardn
algunos de estos resultados y se presentardn los efectos que esas tendencias podrian tener en el drea
de distribucion de la vegetacion potencial natural en Espana.
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CLIMATE CHANGE IN SPAIN ANT ITS EFFECTS ON VEGETATION
Sara del Rio & Angel Penas

Department of Biodiversity und Environmental Management (Borany). Faculty of Biological and
Environmental Sciences. University of Leon. Institute of Mountain Livestock CSIC-UNILEON. Campus de
Vegazana s/n. 24071. Leon (Spain). sriog@unileon,es; apenm@unileon.es

The United Nations Framework Convention on Climate Change (UNFCCC) defines climate change
as "a climate change attributed directly or indirectly to human activity that alters the composition of
the global atmosphere and adds to the natural variability of observed climate for comparable periods
of time”. It is one of the problems that has aroused the greatest interest in recent years due (o the
consequences that it can cause both on our society and the environment.

The scientific activity on climate change is coordinated at intemational level by the
Intergovernmental Panel on Climate Change (IPCC) which is organized in three working groups.
IPCC has published five evaluation reports that include the impacts of climate change, adaptations
and possible mitigation actions.

The development of policies related to climate change in Spain is the responsibility of the Spanish
Office of Climate Change (OECC), depending on the Ministry for the Ecological Transition. There
are also networks and different research groups that analyze this phenomenon and its impacts in
Spain: del Rio et al. 201 1a-b, El Kenawy et al. 2012, Vicente-Serrano et al. 2017, among others.
The effects of climate change on vegetation are related to alterations in the life cycle of plants
(growth, foliation, flowering, fruiting, reproduction, pollination, dispersion, etc.); changes in its
distribution area; variations in the structure and composition of plant communities, etc.

The research groups of the University of Ledén "Vegetation and Climate Change" and
"Multidisciplinary Proposals on Vegetal Ecosystems”. have analyzed the recent climatic and
bioclimatic trends ocurred in Spain. In general, there have been observed increases in the mean
annual temperature between ().1 and 0.2°C per decade and decreases in rainfall, although the results
are different depending on the studied area. These results will be pointed out as well as the effects
of these trends on the distribution area of the natural potential vegetation in Spain.
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LIFE-RELICT
A gestao e conservacao das areas de Prunus lusitanica e Rhododendron ponticum
em Portugal
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2 CICYTEX (Centro de Investigaciones Cientificas y Tecnolégicas de Extremadura), Ctra. A-V, Km372,
06187 Guadajira, Badajoz, 06187 Guadajira, Badajoz

? Cémara Municipal de Monchique, Portugal.
* Camara Municipal de Seia, Porugal.
> ADRUSE (Associagdo de Desenvolvimento Rural da Serra da Estrela), Portugal.

% Department. Of Animal and Plant Biology and Ecology, Section of Botany, University of Jaén, Campus
Universitario Las Lagunillas s/n, 23071 Jaén, Spain.

? Department of Biodiversity and Environmental Management (Botany), Mountain Livestock Institute (CSIC-
ULE), Faculty of Biological and Environmental Sciences, University of Leén, Campus de Vegazana s/n,
24071 Leon, Spain.

Nesta comunicacdo apresentam-se as medidas de gestdo implementadas pelo Projeto LIFE-RELICT
em Portugal. Este projeto teve inicio em outubro de 2017 e tem como grande objetivo melhorar o
estado de conservagdo das comunidades de azereiro (Prunus lusitanica) e de rododendro
(Rhododendron ponticum) no territério portugués, através de um conjunto de intervengdes de
gestdo, dirigidas para a Serra da Estrela, Mata da Margaraga ¢ Serra da Monchique. Este Projeto
estd a ser coordenado pela Universidade de Evora, e tem a execugio conjunta com os Municipios de
Monchique e Seia, a ADRUSE (uma associacdo de desenvolvimento rural) e o CICYTEX (centro
de investigagdo espanhol).

As medidas de gestdo efetuadas incluem o restabelecimento de antigas levadas, assim como
medidas de minimizag¢do do risco de incéndio (controlo da vegetacdo helidfila e criagido de buffers
de quercineas) e do controlo de espécies exdticas invasoras (Acacia dealbata € Hakea sericea).
Espera-se, igualmente, aumentar a dreas de ocupacdo destas comunidades nos territorios da Estrela
e de Monchique. Este projeto conta ainda com a implementagdo de percursos pedestres e de agoes
de educagio e sensibilizagdo ambiental para a populagio local, com especial incidéncia sobre a
populagdo escolar. Espera-se ainda conseguir, até ao final do Projeto, replicar as intervengoes de
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gestdo noutros territoriais, fora das dreas de interven¢do do LIFE-RELICT. Para isso, foram j4
desenvolvidos varios contactos que permitiram estabelecer as bases para a sua implementago nos
Municipios de Magio e Oleiros.
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LIFE-RELICT

Management and conservation of Prunus lusitanica and Rhododendron ponticum
in Portugal
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? Camara Municipal de Monchique, Portugal.
Y Camara Municipal de Seia, Portugal.
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5 Department. Of Animal and Plant Biology and Ecology, Section of Botany, University of Jaén, Campus
Universitario Las Lagunillas s/n, 23071 Jaén, Spain.

” Department of Biodiversity and Environmental Management (Botany), Mountain Livestock Institute (CSIC-

ULE), Faculty of Biological and Environmental Sciences, University of Leon, Campus de Vegazana s/n,
24071 Ledn, Spain.

This communication presents the management measures implemented by the LIFE-RELICT Project
in Portugal. This project began in October 2017, with the main objective of improving the
conservation status of Prunus lusitanica and Rhododendron ponticum communities in the Portugal,
through a set of management interventions, directed to the Serra da Estrela, Mata da Margaraga and
Serra de Monchique. This project is being coordinated by the University of Evora and implemented
with the Municipalities of Monchique and Seia, ADRUSE (a rural development association) and
CICYTEX (Spanish research center).

Management measures include the restoration of old human made water channels “levadas”, fire
risk minimization actions (contro] of the heliophilous vegetation and creation of quercineas buffers)
and control of invasive alien species (Acacia dealbata and Hakea sericea). It also expects to
increase the areas occupied by these communities in the territories of Estrela and Monchique.
Additionally, will be developed 2 pedestrian paths and environmental awareness action for the local
population, with special incidence on the school population. Furthermore, the project hopes to
replicate management interventions in other territories outside LIFE-RELICT areas. With this
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propose, several contacts have already been established in order to ensure the basis for its
implementation in the Municipalities of Mac¢&o and Oleiros.
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ALTERACOES CLIMATICAS EM LOULE

Desenvolvimento de uma estratégia municipal de adaptacao

Lidia Terra & Inés Rafael
Cdmara Municipal de Loulé

lidia.terra@ cm-loule.pt; ines.rafael@ cm-loule.pt

O municipio de Loul€¢ considera as alteragdes climdticas como um dos desafios mais importantes do
século XXI1. O desenvolvimento da sua Estratégia Municipal de Adaptagio as Alteragdes Climaticas
do municipio de Loulé (EMAAC de Loulé). iniciado em janeiro de 2015, no ambito do projeto
ClimAdapt.Local, pretendeu promover, em todo o territério municipal, uma resposta coerente as
multiplas problematicas relacionadas com as alteragdes climadticas e colocar o municipio na linha da
frente a nivel nacional no que diz respeito a estas matérias.

As proje¢Oes climdticas para o municipio de Loulé apontam, entre outras alteragdes, para uma
potencial diminui¢do da precipitagdo total anual e para um potencial aumento das temperaturas, em
particular das méaximas entre a primavera € 0 outono, intensificando a ocorréncia de verdes mais
quentes e secos. Sdo ainda projetados um aumento da frequéncia de ondas de calor ¢ a ocorréncia de
eventos de precipitagdo muito intensa concentrada em periodos de tempo curtos. Apesar das
incertezas relacionadas com os efeitos locais, a projecdo de uma continuada subida do nivel médio
do mar podera criar novos desafios nas zonas costeiras do municipio.

Estas projegoes climdticas poderdo implicar um conjunto de impactos sobre o territoério municipal
bem como sobre os sistemas naturais € humanos que o compdem. Mesmo na presenga de opgdes de
adaptacdo planeadas para dar resposta aos cendrios climdticos futuros, existirio sempre riscos
climaticos que irdo afetar o municipio em multiplos aspetos ambientais, sociais e economicos. A
construgio da EMAAC de Loulé focou-se na identificagio de opgdes e agdes de adaptagdo
planeadas, para promover a minimizacdo dos efeitos das alteragdes climadticas.

A EMAAC ¢é um instrumento a ser revisto e atualizado, com base na evolu¢gio do conhecimento
cientifico e das praticas de adaptagfo as alteragdes climdticas. Sendo a primeira estratégia do género
no municipio pretende-se que esta seja um ponto de partida para o continuo desenvolvimento de
politicas territoriais e ambientais coerentes, baseadas nas necessidades dos diferentes grupos
populacionais e setores econdmicos € que permita um real reforco da resiliéncia climatica do
municipio e de quem nele habita ou visita.

Apesar desta EMAAC se centrar essencialmente em questdes relacionadas com a adaptacdo, o
municipio reconhece que € igualmente necessarto a adogdo de respostas de mitigagio, entre outras,
agOes que promovam a redugdo das emissdes de gases com efeito de estufa (GEE). Assim sendo o
municipio promoverd, sempre que possivel, a adog@o de opg¢des de adaptagdo que difundam
igualmente a mitigacdo e que fomentem ‘o coreto planeamento e desenvolvimento de uma
sociedade e economia resiliente, competitiva € de baixo carbono’, tal como preconizado pela
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Estratégia Nacional de Adaptacdo as Alteragdes Climéticas 2020 (ENAAC 2020). Loul€ aprovou a
sua EMAAC em junho de 2016.

ENQUADRAMENTO. O municipio de Loul€ localiza-se no sul de Portugal continental, na regido do
Algarve. Com cerca de 764,39 km? e 70.622 habitantes , ¢ o maior municipio desta regido quer em
area quer em populagdo. Em termos populacionais, 0 municipio tem uma densidade populacional
média de 92,4 hab/km?2, em linha com a densidade demografica da regido (90,3 hab/km?2). Ao nivel
das unidades territoriais, o municipio abrange 3 zonas distintas (de sul para norte: litoral, barrocal e
serra), apresentando assim diversidade de caracteristicas territoriais. patrimoniais, paisagisticas,
ecolégicas e ambientais, que constituem importantes e diferenciadoras mais-valias.
Administrativamente € composto por 9 freguesias (Almancil, Alte, Ameixial, Boliqueime,
Quarteira, Salir, Sao Clemente (Loulé), Sdo Sebastido (Loulé) e Unido de freguesias de Querenca,
Tor e Benafim), tem como sede a cidade de Loulé e € o tinico da regido que possui duas cidades
(Loulé e Quarteira).

Dada a localizagdo central e privilegiada no contexto regional, Loulé € bem servido em termos de
acessibilidades, quer rodovidrias (A22, EN/ER-125, ER-270) e, ferrovidrias, quer ainda pela
proximidade ao Aeroporto Internacional de Faro, o que configura um municipio atrativo para
mvestir, residir, trabalhar e visitar. Refira-se ainda que o municipio possui L0 praias, com condigdes
de exceléncia para a pratica balnear, integra o Parque Natural da Ria Formosa, a maior e mais
importante zona himida do Algarve, e inclui as dreas de Paisagem Protegida Local da Rocha da
Pena e Fonte Benémola, sendo que cerca de 54% do territério municipal € abrangido pela Rede
Natura 2000.

Dada a sua localizagdo geogrifica, o municipio de Loulé possui um clima temperado com
caracteristicas mediterranicas, influenciado pela proximidade do mar e pela existéncia de elevacdes
montanhosas, a medida que se avanca para norte. Existe ainda uma grande variabilidade
populacional sazonal: em época alta, o municipio aumenta substancialmente a sua populacdo, entre
residentes permanentes, residentes sazonais e turistas. Loulé caracteriza-se por ser um dos
principais centros econdmicos do Algarve, demonstrando no contexto regional, dinamismo e
capacidade em atrair e promover o tecido empresarial.

VISAO ESTRATEGICA DA EMAAC. A visdo estratégica da EMAAC passa pelo desenvolvimento
de um municipio consciente, informado e capacitado na resposta as alteracOes climdaticas e que
mncorpore na a¢ao municipal e na gestdo territorial os fatores, ameacas e oportunidades associados
as novas dinamicas climéticas.

A Estratégia Municipal de Adaptacdo as Alteragdes Climaticas do Municipio de Loulé, em
conformidade com a Estratégia Nacional de Adaptagdo as Alteracdes Climadticas, encontra-se
estruturada sob quatro objetivos nucleares:

Reduzir a vulnerabilidade aos eventos climdticos extremos e aumentar a capacidade adaptativa do
municipio, bem como tomar partido de potenciais oportunidades — criar orientacdes para dar
resposta a0 nimero maximo de eventos extremos que possam vir a afetar o territério municipal (a
médio e longo prazo), minorando os impactos previstos € beneficiando de eventuais oportunidades,
através do desenvolvimento de um conhecimento integrado das caracteristicas fisicas,
socioecondmicas e organizacionais do municipio;
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Acrescentar conhecimento sobre Alteragdes Climaticas — acrescentar conhecimento e aumentar a
consciencializagio, consolidando a nivel local uma base solida para o desenvolvimento de opgdes
concretas inerentes a adaptacgao as alteragdes climéticas;

Crar dinamicas de envolvimento dos agentes sociais € economicos no sentido de os mobilizar para
a mudanga — dar a conhecer a todos os agentes sociais ¢ econdmicos as diretrizes locais para a
Adaptagdo as Alteracdes Climaéticas, transmitir e sensibilizar para a necessidade de mudanga,
difundir o maximo de informacgao através de medidas especificas (e atendendo aos diversos grupos-
alvo), com o objetivo de um aumento efetivo da capacidade adaptativa e de resili€ncia de todos os
agentes na resposta a eventuais eventos extremos;

Difundir o processo estratégico desenvolvido — difundir para l4 dos limites administrativos
municipais todo o processo estratégico desenvolvido e a experiéncia do municipio, reconhecido
como pioneiro na adaptagao.

METODOLOGIA DA EMAAC. A Camara Municipal de Loulé (CML) iniciou em janeiro de 2015,
no ambito do projeto ClimAdaPT.Local, o desenvolvimento da sua Estratégia Municipal de
Adaptacido as Alteragdes Climdticas. Como participante no projeto e contando com o apoio da
equipa técnica ClimAdaPT.Local, a CML seguiu uma metodologia de base designada por ADAM
(Apoio a Decisdo em Adaptagdo Municipal), que guiou a elaboragdo da estratégia, ao longo de um
conjunto de etapas e tarefas especificas.A metodologia ADAM foi desenvolvida integralmente no
ambito do projeto ClimAdaPT.Local tendo sido especialmente adaptada a realidade portuguesa a
partir do modelo desenvolvido pelo UKCIP (UK Climate Impacts Programme).

Uma vez que a adaptagdo as alteragdes climaticas € um processo continuo, este ciclo ADAM devera
ser repetido multiplas vezes ao longo do tempo de forma a incorporar novos conhecimentos e
responder a novas necessidades.

ALTERACOES CLIMATICAS EM LOULE. No imbito do desenvolvimento da EMAAC ¢
importante compreender melhor quais as principais vulnerabilidades climaticas, atuais e futuras, do
municipio de Loulé. As proje¢des climdticas utilizadas no desenvolvimento da EMAAC de Loulé
foram elaboradas pela equipa técnica do consorcio ClimAdaPT.Local, tendo como base dois
modelos regionalizados para a Europa (pelo projeto CORDEX ) e dois cenarios de emissdes de
GEE: RCP4.5 - Uma trajetéria de aumento da concentracdo de CO2 atmosférico até 520 ppm em
2070, aumentando de forma mais lenta até ao final do século ¢ RCP8.5 - uma trajetéria de
crescimento semelhante ao RCP4.5 até meio do século, seguida de um aumento rdpido e acentuado,
atingindo uma concentragdo de CO2 de 950 ppm no final do século.

Os dados simulados a partir dos modelos climdticos foram depois representados recorrendo a uma
grelha com uma resolugdo espacial de 11km (0.11°), onde foi selecionado um ponto dentro do
municipio de Loulé, para o qual foram obtidos os valores didrios das seguintes varidveis climdticas:
temperatura (mdxima, média e minima); precipitacdo (acumulada)e velocidade do vento.

As projecoes destas trés varidveis foram depois analisadas até ao final do século, para os seus
valores médios anuais e anomalias (potenciais alteragdes) relativamente ao clima atual. De forma a
identificar as potenciais alteragdes (anomalias) projetadas entre o clima atual e futuro, todos oss
célculos foram simulados para trés periodos de trinta anos:1976-2005 (clima atual); 2041-2070
(médio-prazo) e 2071-2100 (longo-prazo).
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Desta forma, as principais alteragdes climdticas projetadas para o municipio de Loulé sao:
diminui¢do da temperatura média anual, aumento da temperatura média anual, em especial das
mdximas, subida do nivel médio da 4dgua do mar e aumento dos fenémenos extremos de
precipitagao.

Os mmpactos e vulnerabilidades a que o municipio jid se encontra exposto, sdo: temperaturas
elevadas e ondas de calor; secas; subida do nivel médio do mar; precipitacdes excessivas
(cheias/inundacdes); aumento da temperatura dos oceanos; vento forte e temperaturas baixas e
ondas de frio.

Os principais impactos climéticos projetados para o municipio poderdo estar associados ao:aumento
do risco de incéndio, incéndios e suas consequéncias; alteragdes na biodiversidade, no patriménio
ambiental e natural do municipio; aumento das cheias rdpidas e inundagdes em meio urbano;e
alteragdes nas restricdes ao abastecimento e consumo da 4gua; altera¢des no escoamento superficial
e na recarga dos aquiferos e, consequentemente, nas disponibilidades de 4gua; diminuigdo da
qualidade dos recursos hidricos; intensificagdo dos danos para a saide; intensificacdo do processo
erosivo das zonas costeiras; intensificacido das altera¢des nos estilos de vida; aumento dos danos em
equipamentos, infraestruturas e vias de comunicagdo, e agravamento de danos variados em setores
como o turismo, a agricultura, a pescas e a floresta.

OPCOES DE ADAPTACAQ. Para responder as principais necessidades, objetivos, vulnerabilidades
e riscos climdticos (atuais e futuros), a que o municipio se encontra exposto, foram identificadas
varias op¢des de adaptacio (28) passiveis de integrarem a EMAAC de Loul¢, nomeadamente:
Adequar o Sistema de Previsdo, Informacdo e Alerta a Escala Local (para diferentes tipologias
de eventos); Elaborar e implementar um Plano de Contingéncia Municipal para Periodos de Seca;
Elaborar e implementar um Plano de Ac¢do Municipal para a Energia Sustentivel; Elaborar e
implementar um Programa Municipal para o Uso Eficiente da Aguae Garantir o
cumprimento/execucdo das medidas estipuladas no Plano Municipal de Defesa da Floresta Contra
Incéndios e garantir a sua revisdo e monitorizacdo; Elaborar e implementar um Plano de
Contingéncia Municipal para Ondas de Calor; Promover a Mobilidade Sustentavel no Municipio;
Garantir a implementag¢do e monitorizacao de medidas referentes a salvaguarda das zonas costeliras;
Implementar medidas especificas para a Gestdo do Risco de Cheias; Elaborar e implementar um
programa de educagdo ambiental subordinado as Alteragdes Climaticas no Centro Ambiental;
Criar o Observatério do Ambiente; Elaborar e implementar um programa de Educagdo,
Sensibilizacdo e Informagdo Piiblica sobre Alteracdes Climaticas , extensivel aos vdrios setores;
Reforcar os espacos verdes e promover solugdes/iniciativas de sustentabilidade ambiental
relacionadas; Atualizar periodicamente o Perfil de Impactos ~ Climaticos Locais (PIC-L); Definir
e implementar um programa relacionado com os impactos das Alteragdes Climéticas na Saude
Humana; Incorporar critérios de adaptagdo as Altera¢gdes Climéticas nos Regulamentos, Planos e
projetos Municipais; Reabilitar as ribeiras e galerias ripicolas associadas; Ampliar o projeto das
Hortas Urbanas as restantes localidades urbanas do municipio; Apoiar, promover e colaborar
com projetos  de Investigacio relacionados com as Alteracdes Climaticas; Elaborar um Plano de
Adaptagiio as Alteracdes Climdticas especifico para as Areas Protegidas geridas pelo Municipio
(PPL. Rocha da Pena e PPL da Fonte Benémola); Promover a realizagio de painéis e sessdes
formativas para dar a conhecer novas e mais eficientes praticas agricolas e florestais; Elaborar e
implementar um Plano Municipal de Prevencio, Combate e Tratamento de Pragas e Doencas em
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espécies arboreas; Elaborar e implementar um Plano Municipal de Turismo Sustentdvel; Definir e
immplementar o projeto Selo Verde /Selo Sustentdvel: Incluir nos procedimentos de Contratagdo
Publica critérios que tenham em conta a problematica das Alteragdes Climaticas; Alargar o Sistema
de Gestdao Integrado (SGI) (principalmente o Sistema de Gestdo Ambiental) ao maior nimero
possivel de servicos e setores da autarquia; Criar ou apoiar a criagdo do observatério dos recursos
do mar; Criar, promover e implementar estratégias inovadoras de sustentabiJidade em meio urbano.

CONCLUSAO. A implementacio deste conjunto integrado de opg¢des de adaptaciio identificadas
para o municipio de Loulé, pretende promover em todo o territério municipal uma resposta coerente
as multiplas problematicas relacionadas com as alteragdes climdticas. Ambiciona-se assim alcangar
a médio-longo prazo, uma diminui¢do das vulnerabilidades climdticas do municipio, 0 aumento da
resili€ncia, da capacidade adaptativa do territério concelhio € uma maior capacitacdo dos municipes
no ambito das altera¢des climadticas.

O municipio de Loul€ apresenta jd um conjunto de opg¢des de adaptagdo em tuse de implementagao,
cerca de 14, o que enaltecem a acdo municipal e a capacidade de resposta (ou capacidade
adaptativa) ao clima atual. O municipio tem um sitio eletrénico onde € possivel acompanhar todo o
trabalho relacionado com a EMAAC (http://www.louleadapta.pt/).
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Al

CLIMATE CHANGE IN LOULE

Development of a municipal adaptation strategy

Lidia Terra & Inés Rafael
Municipal Council of Loulé

lidia.terra@ cm-loule.pt, ines.rafael@ cm-loule.pt

Loulé Municipal Council considers climate change to be one of the most important challenges of
the 21st century. The development of the Loulé Municipal Climate Change Adaptation Strategy
(Loulé MCCAS), started in January 2015 within the scope of ClimAdapt.Local project, intended to
promote a coherent response to the various problems related to climate change throughout the
municipal territory, and seeks to place Loulé Municipal Council at the nationwide forefront in these
matters.Amongst other changes, the cimate projections for the Municipal Council of Loulé point to
a potential reduction in total annual precipitation and to the potential increase of temperatures, in
particular maximums from spring to autumn, intensifying the occurrence of hotter and drier
summers. An increase in the frequency of heatwaves, as well as the occurrence of events of very
intense precipitation concentrated in short periods of time, is also predicted. Despite the
uncertainties related to the effects at local level, the projection of a continuous relative rise in sea
level may bring new challenges in the coastal areas of the municipality. These climate projections
may cause a series of impacts on the municipal territory as well as on its natural and human
systems. Even when there are planned options of adaptation to meet future climate scenarios, there
will always be climate risks that will affect the municipality in different aspects, such as
environmental, social, and economic effects. Loulé MCCAS was focused on the identification of
options and planned adaptation measures aiming at mitigating the impact of climate change. This
MCCAS will be an instrument to be revised and updated, based on the evolution of scientific
knowledge and the practices of adaptation to climate change. Being the first strategy of its kind in
the municipality, it is intended to be a starting point for continuous development of coherent
territorial and environmental policies, based on the needs of the different population groups and
economic sectors, and that will help enhance the municipality’s resilience to the impacts of climate
change and of those who live here or visit us. Although this MCCAS is more focused on questions
related to adaptability, Loulé council recognizes that it is also uecessary to adopt mitigating
responses, amongst other actions, that may promote the reduction of greenhouse gas emissions
(GHG).

Thus, and wherever possible, the municipality will promote the adoption of adaptive options that
also promote the mitigation and encourage ‘the correct planning and development of resilient,
competitive and low-carbon society and economy’, as recommended in the National Strategy of
Climate Change Adaptation 2020 (NSCCA 2020). Loul€ approved the MCCAS in june 2016.
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FRAMEWORK. The municipality of Loulé is located in the south of mainland Portugal, in the
Algarve region. It has an area of approximately 764.39 km? and 70,622 inhabitants , making it the
largest municipality in the region by both area and population. It has an average population density
ot 92.4 people per sq. km. in line with the population density of the region (90.3 people per sq.
km).As [ar as territorial units are concerned, the municipality covers 3 distinct areas (from the south
to the north, including coastline, crags and hills), thus presenting a diversity of territorial, heritage,
landscape, ccological, and environmental fcatures, which constitute important and unique
advantages.

The municipality is administratively divided into 9 parishes (Almancil, Alte, Ameixial, Boliqueime,
Quarteira, Salir, Sao Clemente (Loul€), Sdo Sebastido (Loulé¢) and the parish aggregation of
Querenca, Tor and Benafim), has its seat in the city of Loulé. It is the only municipality in the
Algarve region with two cities, Loulé and Quarteira. Given its privileged central location in the
region, Loulé is well-served in terms of accessibility, both by road (A22, EN/ER-125, ER-270) and
rai] networks, as well as by its proximity to Faro International Airport, which makes it an attractive
municipality in which to invest, live, work and visit. Moreover, the municipality of Loul€ boasts 10
beaches, providing users with excellent conditions for bathing, the Ria Formosa Natural Park, the
largest and most important wetland in the Algarve. It also comprises Rocha da Pena and Fonte
Benémola Protected Landscape areas, with around 54% of the municipal land covered by Natura
2000 network. Due to its geographic location, the municipality of Loulé has a temperate
Mediterranean-type climate, influenced by its proximity to the sea, as well as by mountainous areas
further north. It is also to be noted that local populations can fluctuate considerably on a seasonal
basis. During high season, the municipality’s population increases significantly, among permanent
residents, seasonal residents and tourists. Loulé is one of the Algarve’s main business areas,
showing the dynamism and capacity to attract and promote entrepreneurship in a regional context.

LOULE MCCAS STRATEGIC VISION. The strategic vision of MCCAS goes through the
development of a municipality aware of, informed and able to respond to climate change and that
embodies in municipal practice as well as in territorial management the factors, threats and
opportunities associated with new climate dynamics.

In accordance with the National Strategy of Climate Change Adaptation, Loulé Municipal Climate
Change Adaptation Strategy proposes four core objectives:

To reduce vulnerability to extreme climate events and to increase municipal adaptive capacity, as
well as to exploit potential opportunities — to determine guidelines to meet the maximum number of
extreme events which may come to affect the municipality (in the medium and long term), reducing
the impacts expected and benefiting from possible opportunities, through the development of an
integrated knowledge of the physical. socio-economic, and organizational features of the
municipality;

Add knowledge on climate change — to add knowledge and raise awareness, consolidating a sound
basis for the development of concrete steps to adapt to climate change at the local level;

To create dynamics of engagement of social and economic stakeholders for the purpose of
mobilizing them for change— make local government guidelines to adapt to climate change known
to all economic and social stakeholders, to highlight the need for change, to disseminate as much
information as possible through specific measures (and in view of the different target groups), with
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an aim to increasing adaptive capacity and the resilience of all stakeholders in remedying possible
extreme events;

To disseminate the strategic process developed — to disseminate the strategic process constructed as
well as the experience of the municipality beyond the administrative boundaries, becoming a
recognized pioneer in climate adaptation.

MCCAS METHODOLQOGY. In January 2015 and in the scope ol the ClimAdaPT.Local Project, the
Municipal Council of Loulé (MCL) began the development of its own Municipal Climate Change
Adaptation Strategy.As a participant in the project, and with the support of ClimAdaPT.Local
Project Team, MCL followed a basic methodology called MADS (Municipal Adaptation Decision-
making Support), that has guided us through a number of steps and specific tasks.MADS
methodology was fully developed in the scope of the ClimAdaPT.Local Project and specially
adapted to the Portuguese situation, based on the model developed by the UKCIP (UK Climate
Impacts Programme).

As adaptation to climate change is a continuous process, this MADS cycle is to be repeated several
times over time to be able to incorporate new knowledge and to respond fully to our citizens' new
demands.

CLIMATE CHANGE IN LOULE MUNICIPAL COUNCIL. In the context of MCCAS development,
it is important to better understand Loulé municipality’s key current and future climate
vulnerabilities. The climate projections used in Loulé MCCAS development have been prepared by
the ClimAdaPT local consortium technical team and were based on two regional models for Europe
(CORDEX ) and two greenhouse gases emission scenarios: RCP4.5 - A pathway of increasing
concentration of CO2 in the atmosphere of up to 520 ppm in 2070, albeit more slowly by the end of
the century and RCP8.5An increasing pathway similar to RCP4.5 until 2050, followed by a rapid
and sharp increase, reaching a concentration of CO2 in the atmosphere of up to 950 ppm by the end
of the century.

The simulated data drawn from climate patterns were then presented on a table with a spatial
resolution of 11km (0.11°), where a point within Loulé municipality was selected. For this point,
daily values were obtained for the following chmate variables: temperature (maximum, average and
minimum); precipitation (accumulated) and wind speed (maximum).

The projections of these three variables were then analyzed up to the end of the century, by yearly
average values and anomalies (potential changes) in comparison with current climate. The
calculations were simulated for three periods of thirty years, so as to identify the potential changes
(anomalies) between cuwrrent and future climate: 1976-2005 (current climate); 2041-2070 (mid-
term) and 2071-2100 (long-term).

Thus, the main projected changes in climate for Loulé Municipality are: decrease in average annual
rainfall; increase in the average global annual temperature, especially the maximum; Relative sea
level ris and increase of extreme precipitation events.

The impacts and vulnerabilities to which the municipality 1s already exposed are: high temperatures
and heatwaves; droughts; relative sea level ris; excessive rainfall (floods); increase in average
temperature of the oceans; strong winds and low temperateratures and cold snaps. The main climate
impacts projected for the municipality may be linked to: increase in risk of fires, fires and their
consequences; changes in municipal biodiversity, in the environmental and natural heritage;
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increase in flash floods and urban floods; adjustments for restrictions in water supply and
consumption; changes in the run-off and in the refilling of aquifers and  consequently, in the water
resources available; decrease in the quality of water resources; increase in damage to health;
increase in soil erosion in coastal areas; increase in lifestyle changes; increase in damage to
equipment, infrastructures and roads and increase in various types of damage in sectors such as
tourism, agriculture, fisheries, and forestry.

ADAPTATION OPTIONS. In order to respond to the needs, the objectives, the vulnerabilities and
climate risks (current and future) to which the municipality is exposed, several adaptation options
(28) capable of integrating Loulé MCCAS have been identified, mainly: To set up a proper
Forecasting, Information and Warning system at local scale (for various types of events); To
develop and implement a Municipal =~ Contingency Plan for Periods of Drought; To develop and
implement a Municipal  Sustainable Energy Action Plan; To develop and implement a Municipal
Programme for the Efficient Use of Water; To ensure that the measures set out in the Municipal
Plan to Protect Forests from Fires  are respected and implemented and ensure its revision and
monitoring; To develop and implement a Municipal =~ Heatwave Contingency Plan; To promote
Municipal Sustainable Mobility; To ensure the implementation and monitoring of measures to
protect coastlines; To implement specific Flood Risk Management Measures; To develop and
implement an Environmental Education Program on Climate Change in the Environmental
Centre; To create an Environment Observatory; To develop and implement an Education,
Information and Public Awareness Campaign on Climate Change extended to various sectors; To
reinforce green spaces and promote solutions/initiatives for environmental sustainability; To
update the Local Climate Impacts Profile (PIC-L) regularly; To define and implement a programme
related to the impact of Climate Change on human health; To incorporate the adaptation to Climate
Changes criteria to Municipal Regulations, Plans and Projects; To revitalize streams and riparian
galleries associated with them; To expand the Urban Gardens Project to other municipal urban
areas; To support, promote and cooperate with research projects related to Climate Change; To
build up a Climate Change Adaptation  Plan specific to the protected areas managed by the
Municipal Council (PPL Rocha da Pena and PPL da Fonte Benémola); To promote panel
discussions and training sessions to propagate new and more efficient farming and forestry
methods; To develop and implement a Municipal Programme for the Prevention, Combat and
Treatment of pests and diseases in tree species; To develop and implement a Municipal Sustainable
Tourism Plan; To define and implement the Green Seal/  Sustainable Seal project; To include in
Public Procurement Procedures criteria that take into account the whole issue of Climate Change;
To extend the Integrated Management System (IMS) (mainly the Environmental Management
System) to as many services and sectors of the Municipal Council as possible; To create, or support
the creation of the Marine Resources Observatory; To create, promote, and implement innovative
strategies for urban sustainability.

CONCLUSION. The implementation of this integrated set of adaptation options identified for the
municipality of Loulé, aims at promoting throughout the municipal territory a coherent response to
the many problematic areas related to climate change. In this way, it is hoped to achieve in the
medium/long term a reduction in the municipality’s climate vulnerabilities, an increase in resilience,
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the adaptive capacity of the municipal territory and enable citizens to be better prepared in the field
of climate change.

The municipality of Loul€ presents a set of adaptation options in the implementation phase, about
14, which highlight municipal action and the capacity to respond (or adaptive capacity) to the
current climate. The municipality has a website where it is possible to follow all work related to
climate change in Loulé (http://www.louleadapta.pt/).
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A2

ECOSYSTEM SERVICES OF SEAGRASSES UNDER GLOBAL CHANGE

Rui Santos
Center of Marine Sciences of University of Algarve Centre of Marine Sciences (CCMAR), University of
Algarve, Campus de Gambelas, 8005-139 Faro, Portugal. rosantos@ualg.pt

Seagrasses provide important functions and services to humanity, but rank amongst the most
threatened ecosystems on Earth, with global losses of about 30% in the last decades. Here I present
an overall view of seagrass ecosystems services, how anthropogenic disturbances are threatening
them and how global change may interact with these threats. Global change may have contrasting
effects on scagrasses. some of them may be positive, whercas others may be negative. On the other
hand, seagrasses mitigate the effects of global change, particularly ocecan acidification. Seagrass
ecosystems are expected to change in the future, but they may adapt and thrive, particularly if other
anthropogenic pressures than global change alleviate. The ecosystems services provided by
seagrasses will remain crucial for the functioning of coastal ecosystems, stressing the importance of
improving the present management and conservation measures of these threatened habitats.
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A3

BIODIVERSITY AND CIRCULAR ECONOMY

Maria de Lurdes Carvalho
Algarve Regional Coordination and Development Commission, CCDR-Algarve. mlcarvalho@ ccdr-alg.pt

The concept of circular economy, still in discussion in literature, was adopted by the European
Union (EU) in response to concems about the long-term viability of the prevailing resource-
intensive economic model and aims to contribute to strategic and operational EU policy objectives,
such as those described in the Seventh Environment Action Programme (7th EAP), the United
Nations 2030 Agenda for Sustainable Development, and the Innovation Agenda of the European
Union.

Suarez-Eiroa et al. (2019) approach the relationship between the economic system and the
biosphere, stating that “the aim of circular economy should be to decouple economic development
from the utilization of finite resources and aste and emissions generation”.

The EU's 2015 Circular Economy Action Plan and the 2012 Bioeconomy Strategy are policy
agendas that converge on economic and environmental concems, research and innovation, and
societal transition towards sustainability, both have food waste, biomass and bio-based products as
areas of intervention (EEA, 2018).

A sustainable and circular (bio)economy would keep resources at their highest value for as long as
possible through cascading biomass use and recycling, while ensuring that natural capital is
preserved. Strategies for circular economy must be better linked to sustainable development goals
and climate targets.

We will also present the work in progress on the Regional Agenda for Circular Economy in
Algarve, under the scope of the Portuguese Action Plan for Circular Economy (2017).
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A4
INFRAQUINTA, E.-M. E A SUSTENTABILIDADE LOCAL

Miguel Piedade, Hordcio Guerreiro & Pedro Pascoal

Infraquinta, E.M. geral@ infraquinta.pt

A Infraquinta, EXM € uma empresa municipal que gere uma drea com sensivelmente 14 ha e que
tem como objeto social a exploracdo de atividades de interesse geral e de promogdo do
desenvolvimento local do perimetro da Quinta do Lago e dreas envolventes.

A Quinta do Lago caracteriza-se pela sua contiguidade com o Parque Natural da Ria Formosa, uma
zona lagunar de beleza invulgar que se distingue pela riqueza da sua fauna e flora, onde se podem
identificar muitas espécies protegidas. A vegetacdo € tipicamente mediterranica onde predominam
os pinheiros. A sul, o oceano Atlantico delimitado por praias com certificacio de bandeira azul e
grandes extensdes dunares. A principal atividade € o turismo, estimulado pelo golfe e praticado em
um dos 5 campos de golfe presentes nesta area.

Derivado a proximidade ao Parque Natural da Ria Formosa a Infraquinta tem um cuidado acrescido
na condug¢do da dgua residual produzida na sua drea até ao tratamento. A monitorizagdo em tempo
real de todas as estagdes elevatorias permite minimizar o risco de extravasamento € o respetivo
Impacto no ecossistema envolvente.

A Infraquinta, enquanto entidade gestora deste espago tem uma grande preocupagdo a nivel da
sustentabilidade ambiental e na pressdo colocada neste importante ecossistema, nomeadamente no
aquifero da campina de faro que tem registado um aumento de intrusdo salina, comprometendo a
quantidade e qualidade da dgua explorada na regido.

A Infraquinta gere ainda os espagos verdes piiblicos na sua area, utilizando dgua residual tratada
proveniente da ETAR da Quinta do Lago para a rega de alguns destes espagos, existindo de
momento planos para a sua utilizagdo na rega dos campos de golfe, de forma a minimizar a grande
pressdo hidrica por eles exercida.

Sdo monitorizados os volumes usados na rega de cada um desses espagos, e procede-se a
requalificacdo desses espacos com foco na escolha de espécies autoctones, reduzindo desta forma as
necessidades hidricas. Utiliza-se ainda, a relagao entre pluviosidade, temperatura e humidade,
recolhidos em tempo real pela estagdo meteoroldgica, contando com o sistema de rega inteligente,
que se encontra em fase de testes.

A Infraquinta aposta em uma gestdo inteligente da sua rede de distribuig@o, investe em 1medi¢do, na
sectorizagdo do sistema e em uma monitorizacao continua que permite minimizar o volume de dgua
perdida no transporte através de fugas ou roturas.
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AS

A PAISAGEM DO ASPIRANTE GEOPARQUE LOULE - SILVES -
ALBUFEIRA: UM EXEMPLO DA INTERACAO ENTRE GEOLOGIA E
ALTERACOES CLIMATICAS

Cristina Veiga-Pires
Universidade do Algarve, CIMA-UAlg, cvpires@ualg.pt;

Equipa técnica do Aspirante Geoparque Mundial Unesco Loulé-Silves-Albufeira, geoparque@ cm-loule.pt

O aspirante Geoparque Mundial da Unesco Loulé-Silves-Albufeira localiza-se no Algarve Central,
tendo grande parte do seu territério no interior do Algarve, nomeadamente nas zonas da Serra e do
Barrocal associado ao aquifero Querenga-Silves, areas com relativa baixa densidade demografica.
Um dos principais objetivos do aspirante Geoparque consiste em estudar, divulgar e conservar o
patriménio natural e cultural do seu territdrio de uma forma holistica e sistémica. Esta abordagem
permite considerar a paisagem deste territorio, bem como a sua biodiversidade floristica, como o
resultado da geodiversidade do territério, isto € um produto da evolugdo geolégica, das mudangas
climéticas e da utilizagdo dos recursos naturais da regido até aos dias de hoje. A norte, a unidade
geomorfologica da Serra, foi esculpida em xistos argilosos e grauvaques do Carbonifero (350 Ma),
rochas impermedveis com forte inclinagdo de vertentes. A Beira Serra, mais a sul, € constituida pelo
“Grés de Silves” do Triasico (250 Ma) e pelo Complexo Vulcano-Sedimentar do Jurassico Inferior
(200 Ma), ocupando uma faixa espacialmente pouco extensa. Ainda mais a sul, o Barrocal moldado
em formacOes carbonatadas e margosas do Jurdssico e Cretacico (200 Ma a 65 Ma) apresenta em
algumas zonas uma paisagem cdarsica muito bem desenvolvida na qual se propaga o sistema
hidrografico subterraneo do aquifero Querenca-Silves. Finalmente, na faixa meridional do territério,
encontra-se a unidade geomorfologica referida como o Litoral que € composto por formagdes
carbonatadas, margosas, arenosas e argilosas do Cenozodico (dltimos 65 Ma). Consequentemente, a
geodiversidade deste territério revela uma historia climitica de periodos geoldgicos com
temperaturas € concentracdes de CO; atmosférico ora mais elevadas ora mais baixas do que as
atuais, permitindo identificar as vulnerabilidades das diferentes paisagens do passado até ao recente.
Em continua e progressiva mudanga face as alteracOes climaticas atuais e futuras, estas paisagens
algarvias constituem a base de trabalho e esforcos a desenvolver para promover os valores e
potenciais usos do patriménio geoldgico do aspirante a Geoparque Loulé-Silves-Albufeira.
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THE LANDSCAPE OF ASPIRING LOULE - SILVES — ALBUFEIRA
GEOPARK: AN EXAMPLE OF THE INTERACTION BETWEEN
GEOLOGY AND CLIMATE CHANGE

Cristina Veiga-Pires
Universidade do Algarve, CIMA-UAlg, cvpires@ualg.pt;

Equipa técnica do Aspirante Geoparque Mundial Unesco Loulé-Silves-Albufeira, geoparque@ cm-loule.pt

The aspiring Loulé-Silves-Albufeira Unesco World Geopark is located in the Central Algarve, with
much of its territory in the Algarve’s, particularly in the Serra and Querenga-Silves aquifer’s
Barrocal areas, which are of relatively low population density. One of the main objectives of the
aspiring Geopark is to study, reveal and conserve the natural and cultural heritage of its territory in
a holistic and systemic way. This approach allows to consider the landscape of this territory, as well
as its floristic biodiversity, as the result of the territory’s geodiversity, and thus as a product of the
combined evolution of geology, climatic changes and natural resources’ use in the region until the
present day. To the north, the geomorphological unit of the Serra was sculpted in shales and
graywacks of the Carboniferous (350 Ma), impermeable rocks with strong inclination of slopes.
Beira Serra, to the south, is composed by the "Grés de Silves" of the Triassic (250 Ma) and by the
Vulcano-Sedimentary Complex of the Lower Jurassic (200 Ma), occupying a spatially small area.
Still further south, the Barrocal, shaped in limestones and marly formations of the Jurassic and
Cretaceous (200 Ma to 65 Ma) presents a very well developed karst landscape in some areas, in
which the underground hydrological system of Querenga-Silves aquifer spreads. Finally, in the
southern part of the territory, we find the geomorphological unit referred to as the Littoral, which is
composed of carbonated, marly, sandy and clay formations of the Cenozoic (last 65 Ma).
Consequently, the geodiversity of this territory reveals a climatic history of geological periods with
temperatures and atmospheric CO, concentrations either lower or higher than the current ones,
allowing to identify the vulnerabilities of the different landscapes from the past until recent times.
In continuous and progressive change in the face of current and future climate changes, these
Algarve landscapes constitute the basis of work and efforts to be developed for promoting the
values and potential uses of the geological heritage of the aspiring Loulé-Silves-Albufeira Geopark.
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ESTUDO VALORIZACAO DAS ZONAS HUMIDAS DO ALGARVE

Filipa Mendes

ALMARGEM — Associagao de Defesa do Patrimonio Cultural e Ambiental do Algarve (Loulé)
almargem@mail.telepac.pt; fmendes@almargem.org

Com o desenvolvimento socioeconomico do Algarve nas ultimas décadas, todo o territério foi
sujeito a pressdo humana, com particular enfase para as faixas litorais e confinantes com planos de
dgua, para a implantacdo e desenvolvimento de resorts turisticos e os mais diversos projetos
imobilidrios.

O projeto “Valorizagdo de Zonas Hamidas no Algarve” é um estudo que visa aprofundar o
conthecimento cientifico de 3 zonas hdmidas algarvias - Alagoas Brancas (Lagoa), Sapal de
Alcantarilha e Lagoa dos Salgados (Silves, Albufeira), Trafal e Foz do Almargem (Loulé). Este
trabalho deu origem a uma cooperagao intensa, entre diversas entidades do panorama ambiental e
cientifico portugués: ALMARGEM, SPEA, UALG, TAGIS, CE3C e para além de medidas
concretas com vista a preservagdo de espécies € habitats naturais, pretende-se também criar as bases
para uma eventual futura classifica¢fio destas zonas como dreas protegidas de &mbito local.

Face a singularidade das espécies presentes nas dreas em estudo, a criagdo de um estatuto de
protegdo ¢ cssencial e imprescindivel para a conservagdo e gestdo das mesmas, sendo sugerido um
sistema de zonag¢do em unidades biologicas diferenciais com praticas de gestdo adequadas. Sio
propostas varias medidas para salvaguardar e assegurar o bom estado ambiental dos valores naturais
presentes, como criagdo de um regime de protegio, a gestdo e monitoriza¢do do nivel da dgua de
forma a criar habitats com diversos graus de cmersdo, o condicionamento ¢ ordenamento do acesso,
gestdo de pastorelo, requalificacdo de zonas degradadas e valorizagao das dreas através de planos de
visitagao.

No #4mbilo deste estudo revelou-se que sdo dreas exitremamente ricas em vida selvagem,
nomeadamente em espdécies com estatutos de protecdo elevados, albergando uma grande
diversidade de espécies dc aves aquaticas e terrestres ao longo do ano, sendo de destacar a sua
importancia para aves aqudticas invernantes € migratorias; engloba 9 habitats naturais e semi-
naturais constantes do Decreto-Lei n.® 49/2005, tendo sido registados 11 elementos floristicos raros;
nos locais foram ainda registadas diversas espécies de artropodes com valor de conservagio,
nomeadamente borboletas diurnas, lib€lulas e libelinhas, assim como 4 espécies de répteis e 1 de
anfibios com estatutos de conscrvacgio desfavoriveis.

A tipologia predominante de auséncia de gestdo do territério tem que ser invertida, colocando um
olhar critico e garantindo a salvaguarda destes locais através da criacdo de regimes e estatutos de
prote¢do; criando Planos de Gestdo individualizados para cada uma das dreas e sistemas de
vigilancia e manuteng@o das mesmas, sendo fulcral o papel das Autarquias e entidades piblicas para
a criacio, manutengdo e gestdao destes espagos no presente e para o futuro.
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STUDY TO VALUE THE WETLANDS OF THE ALGARVE

Filipa Mendes

ALMARGEM — Associacdo de Defesa do Patrimonio Cultural e Ambiental do Algarve ( Loulé)
almargem@mail.telepac.pt; fmendes @almargem.org

With the socio-economic development of the Algarve in the last decades, the whole territory was
subjected to human pressure, with particular emphasis on the coastal and confining strips with water
planes, for the implementation and development of tourist resorts and the most diverse real estate
projects.

The project "Value the Wetlands of the Algarve" is a study that aims to deepen the scientific
knowledge of 3 wetlands in the Algarve: Alagoas Brancas (Lagoa), Sapal de Alcantarilha and
Lagoa dos Salgados (Silves, Albufeira), Trafal and Foz do Almargem (Loulé). This work gave rise
to an intense cooperation between several entities of the Portuguese environmental and scientific
landscape: ALMARGEM, SPEA, UALG, TAGIS, CE3C, and in addition to concrete measures for
the preservation of natural species and habitats, it is also intended to create the basis for a possible
future classification of these areas as protected areas at the local level.

In view of the uniqueness of the species present in the study areas, the creation of a protection status
is urgent and essential for conservation and management, and a zoning system in differential
biological units with adequate management practices is suggested. Several measures are proposed
to safeguard and ensure the good environmental status of the natural values present, such as the
creation of a protection regime, the management and monitoring of the water level in order to create
habitats with different degrees of emersion, conditioning and ordering of access, grazing
management, reclassification of degraded areas and valuation of areas through visitation plans.

This study revealed that these areas are extremely rich in wildlife, especially in species with high
protection status, harboring a great diversity of species of waterfowl and terrestrial birds throughout
the year, and its importance for aquatic birds wintering and migratory; encompasses 9 natural and
semi-natural habitats included in DL n. 49/2005, and 11 rare floristic elements have been registered;
several species of conservation arthropods were recorded in the localities, namely diurnal
butterflies, dragonflies and damselflies, as well as 4 species of reptiles and 1 species of amphibians
with unfavorable conservation status.

The predominant typology of absence of land management has to be reversed, placing a critical eye
and ensuring the safeguard of these places through the creation of protection regimes and statutes;
creating individual Management Plans for each one of the areas and systems of surveillance and
maintenance of these, being the central role of the Municipalities and public entities for the
creation, maintenance and management, of these spaces in the present and for the future.
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SMART IRRIGATION SYSTEM: Soluc¢ao da INFRALOBO para espacos
verdes piblicos

Carlos Manso
Infralobo, E.M.

carlos.manso @infralobo.pt

A INFRALOBO ¢ responsével pela rega didria de 22 hectares de espagos verdes piblicos, que
consomem 20% de toda a dgua que entra no sistema. Essa dgua tem um custo médio anual
associado entre 180 e 240 mil euros, sendo controlada através 230 armarios com electrovalvulas.
Verificou-sc quc o controlo e a gestdo do sistema era realizado de uma forma manual, gerando
ineficiéncias vérias, entre as quais o funcionamento da rega enquanto chovia e nos dias seguintes,
com o solo ainda humido e a dificuldade em ajustar de forma imediata as quantidades de agua
necessdrias nos varios periodos didrios.

Realizdmos uma andlise interna, bem como efetudmos benchmarking com sistemas equivalentes,
tendo verificado a existéncia de uma infracstrutura comparativamente superior, mas com O mesmo
problema fundamental na gestdo dos espagos verdes, que era como atingir uma maior eficiéncia na
rega de um espago tao amplo no conjunto, mas disperso em vdrias parcelas.

Apds viérios testes e andlises a solugdes existentes avangdmos para a implementa¢do de um sistema
baseado em tecnologia com sensores LORA mapeados por georreferenciagdao, que ird permitir
controlar os armdrios de rega e através de software e de uma central meteorolégica permitird uma
gestdo mais eficiente da rega dos espagos verdes publicos.
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SMART IRRIGATION SYSTEM: INFRALOBO solution for public green
spaces

Carlos Manso
Infralobo, E.M.

carlos.manso@infralobo.pt

INFRALOBO is responsible for the daily irrigation of 22 hectares of public green spaces, which
consume 20% of all water entering the system. This water has an average annual cost associated
between 180 and 240 thousand euros, being controlled by 230 cabinets with solenoid valves.

It was verified that the control and the management of the system was carried out in a manual way,
generating several inefficiencies, among which the operation of the watering while it rained and in
the following days, with the ground still wet and the difficulty in adjusting immediately the
quantities of water required in the various daily periods.

We performed an internal analysis, as well as benchmarking with equivalent systems, having
verified the existence of a comparatively superior infrastructure, but with the same fundamental
problem in the management of green spaces, which was how to achieve a greater efficiency in the
irrigation of such a wide space but dispersed in several plots.

After several tests and analyses of existing solutions, we have advanced to the implementation of an
LLORA sensors system mapped based in technology with geo-referencing, which will allow the
control of the irrigation cabinets and through software and a meteorological station will allow a
more efficient watering management of public green spaces.
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CONTRIBUTION TO THE KNOWLEDGE OF THE FLORA VASCULAR OF
THE ALGARVE (PORTUGAL)
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I Department of Landscape, Environment and Planning, Institute for Mediterranean Agrarian and
Environmental Sciences (ICAAM), School of Science and Technology, University of Evora, Rua Romdo
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> Department of AGRARIA, “Mediterranea” University of Reggio Calabria, Localita Feo di Vito, 89122
Reggio Calabria, Italy. carmelomaria.musarella@ gmail.com
S CICYTEX (Centro de Investigaciones Cientificas y Tecnologicas de Extremadura), Ctra. A-V, Km372,
06187 Guadajira, Badajoz, Espaiia
3 Department of Biodiversiry and Environmental Management (Botany), Mountain Livestock Institute (CSIC-
ULE), Faculty of Biological and Environmental Sciences, University of Leon, Campus de Vegazana s/n,
24071 Leon, Spain
8 EA 7462 Géoarchitecture, Université de Bretagne occidentale, Brest, France

The Algarve territories present a high diversity in flora, due to its insularity, bioclimatic and
edaphic conditions, orography and habitat heterogeneity. In this seminar we present the first results
of the project: Flora Vascular of the Algarve.

This project will eventually comprise more than four volumes covering almost 2,000 species
occurring in Algarve (according to ALGU Catalogue-Herbarium of University of Algarve),
systematically organized by family. An analytical identification key of genera, species and infra-
species are given. Each species are described on the basis of anatomical and morphological data.
Moreover, synonomy, phenology, ecology, phytosociology, corology, regional distribution, local
abundance and conservation status are briefly described. We present the families already studied:
Selaginellaceae to Hypolepidaceae.
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NEW SYNTAXA FOR CABO VERDE ISLANDS

José Carlos Costa’, Jorge Capelo’?, Isilido Gomes®, Frédéric Bioref', Pedro Arsénio’, Albano Figueiredo’
& Carlos Neto®

'LEAF - Linking Landscape, Environment, Agriculture and Food, ISA Instituto Superior de Agronomia,
Universidade de Lisboa, Portugal, jecosta@isa.ulisboa.pt
2INIAV/IP - Instituto Nacional de Investigacdo Agrdria e Veterindria, Quinta do Marqués, 2780-157 Oeiras,
Portugal, jorge.capelo@ gmail.com
JINIDA - Instituto Nacional de Investiga¢do e Desenvolvimento Agrdrio, Sao Jorge dos Orgaos, llha de
Santiago, Cabo Verde, isildogomes@ hotmail.com
Y Université de Bretagne Occidentale, Géoarchitecture, UFR Sciences et Techniques, CS93837 29238 Brest
cedex, France, frederic.bioret@ univ-brest.fr
5 Departamento de Geografia e Turismo, Centro de Estudos em Geografia e Ordenamento do Territorio,
Universidade Coimbra. 3004-530 Coimbra. geofiguc@ gmail.com
SInstituto de Geografia e Ordenamento Territério. Universidade de Lisboa. R. Branca Edmée Marques,
1600-276 Lisboa. Portugal, cneto@ campus.ul.pt

Based on fieldwork that we have developed in Cabo Verde Islands we propose the new alliance
Limonion braunii, included in the Kichxietalia elegantis, associated to the Asplenietea trichomanes,
with three new associations: Limonietum braunii (restricted to Fogo island), Paronychietum
ilicebroidis (restricted to Fogo island) and Diplotaxi gorgodensis-Limonietum braunii (restricted to
Santo Antdo Island). Other new associations are also described for different islands: i) for Santiago
Island we describe the new association Campanulo jacobaeo-Dryopteridietum rupestris (Kichxion
elegantis, Kichxietalia elegantis);ii) for Fogo lsland the new associations Polycarpayo gayi-
Aspargetum scopari, and Dauci humili-Astericetum vogellii (Asparago squarrosi-Sarcostemmion
daltonii, Euphorbio tuckeyanae-Sarcostemmetalia tuckyanae, Cocculo penduli-Sarcostemmetea
daltonii) are described. Nomenclatural corrections are also proposed, namely Sesuvietalia
persoonii, Sesuvion persoonii and Sesuvietum persoonii.
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APLICACION DE LA METODOLOGIA LANBIOEVA (LANDSCAPE
BIOGEOGRAPHIC EVALUATION) EN ECOSISTEMAS
MEDITERRANEOS

Francisco Javier Lopez Lozano
Universidad Complutense de Madrid. fjlopezl@ucm.es

El interés metodoldgico de la valoracion del paisaje en ecosistemas mediterrdneos radica en la
progresiva presion humana a la que estan expuestos, dada la vulnerabilidad y amenaza de sus
taxones endémicos.

Este estudio presenta informacion biogeografica, paisajistica y cartografica aplicando la
metodologia LANBIOEVA (Evaluacion Biogeografica del Paisaje) (LOZANO, 2017), y otras
propuestas metodolégicas (MEAZA,; CADINANOS, 2000) (PENAS; HERRERO; DEL RIO,
2010), en ecosistemas mediterrdneos, concretamente en el Parque Natural de los Calares del Mundo
y de la Sima (Albacete, Espafa). La potencialidad metodologica de este estudio radica en la
identificacion de unidades paisajisticas con interés de conservacidon (natural y cultural) y de
amenaza para definir las unidades prioritarias de conservacion, cuya cartografia constituye una
herramienta esencial para los gestores del territorio.

Palabras clave: valoracion, paisaje, amenaza, conservacion, unidades.
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APPLICATION OF THE LANBIOEVA METHODOLOGY (LANDSCAPE
BIOGEOGRAPHIC EVALUATION) IN MEDITERRANEAN ECOSYSTEMS

Francisco Javier Lépez Lozano
Universidad Complutense de Madrid. fjlopezl@ucm.es

The methodological interest of landscape assessment in Mediterranean ecosystems lies in the
progressive human pressure to which they are exposed, given the vulnerability and threat of its
endemic taxa.

This study presents biogeographical, landscape and cartographic information applying the
LANBIOEVA methodology (Landscape Biogeographic Evaluation) (LOZANO, 2017) and other
methodological proposals (MEAZA; CADINANOS, 2000) (PENAS: HERRERO; DEL RIO.
2010). in Mediterranean ecosystems, specifically in the Natural Park “Calares del Mundo y de la
Sima” (Albacete, Spain). The methodological potential of this study lies in the identification of
landscape units with conservation interest (natural and cultural) and threat to define priority
conservation units whose cartography constitutes an essential tool for the managers of the territory.
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HABITATS DE INTEBES COMUNITARIO CARACTERIZADOS POR
ESPECIES DEL GENERO QUERCUS L., EN EL CENTRO DE LA
PENINSULA IBERICA

Eusebio Cano', Carmelo Maria Musarella 2, José Carlos Pifiar Fuentes', Ana Cano-Ortiz', Ricardo Quinto-
Canas®, Carlos J. Pinto-Gomes®, Sara del Rio’ & Giovanni Spampinato >
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Se estudian y cartografian los hébitats de varios territorios de Ciudad Real (Castilla La Mancha) a
escana 1:10.000. En este trabajo ponemos de manifiesto la extension territorial de cada habitat, su
distribucidn en los LIC y extension que ocupa, las presiones, amenazas y tendencias, asi como su
estado de conservacion. Nos ocupamos de la diversidad de hébitats caracterizados por especies del
género Quercus L.. En este caso solo tratamos aquellas comunidades vegetales presentes en la
Directiva Habitat 92/43/CEE del Consejo, de 21 de mayo de 1992, relativas a la conservacién de los
hdbitats naturales y de la fauna y flora silvestres, y de aquellos casos que presenten interés por su
cardcter endémico o raro.
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HABITATS OF COMMUNITY INTEREST CHARACTERISED BY SPECIES
OF THE GENUS QUERCUS L. IN THE CENTRAL IBERIAN PENINSULA
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The habitats of several territories in Ciudad Real (Castilla-La Mancha, Spain) are studied and
mapped at a scale of 1:10000. This work describes the territorial extension of each habitat, its
distribution in the Sites of Community Interest (SCIs), and its pressures, threats, trends and state of
conservation. We discuss the diversity of habitats characterised by species of the genus Quercus L,
focusing only on the plant communities in the Habitats Directive 92/43/EEC of May 21, 1992,
regarding the conservation of natural habitats and wild fauna and flora, and habitats of interest due
to their endemic or rare character. Habitats and species clearly need to be studied in combination (o
ensure the maximum reliability of the results.
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A biodiversidade e os servicos que esta presta ao bem-estar humano tém diminuido nas dltimas
décadas, em resultado direto ou indireto das atividades humanas. Paradoxalmente, no Norte e
Centro de Portugal, a degradacao dos ecossistemas milenares, fruto de uma interagdo profunda entre
o homem e os ecossistemas, resulta do decréscimo da presen¢a humana, quando o tipico é que tal
degradacio resulte da crescente procura por alimentos, dgua potdvel, saide e emprego. Para
aumentar esses servicos ¢ necessdaria uma gestdo efetiva incluindo o uso sustentdvel dos
ecossistemas e a conservagdo da biodiversidade o que requer uma abordagem multissetorial e de
multi-escala num cenario de alteracdes climéticas (MA 2005).

Os impactes negativos da agricultura ao longo do tempo incluem desde o estreitamento da base
genética dos alimentos, até aos impactes ambientais como as mudangas climaticas, contaminagdo da
camada de ozono e contaminantes quimicos na cadeia alimentar humana e reducdo da
biodiversidade (CAPORAL, 2009). Contudo a agricultura € responsdvel pela criagdo de habitats
muito diversos que contribuem também para aumentar a biodiversidade. A agricultura, assim como
as relacdes ecoldgicas e sociais envolvidas na produgdo, no processamento € no consumo de
alimentos, pode ser também um espago para o estudo da interagcdo entre os problemas sociais e
ecolégicos do mundo (SCHMITT, 2001).

A gestdo sustentdvel dos recursos biolégicos, necessdria 4 sua conservacdo da biodiversidade, pode
e deve envolver o trade-off, desde o setor publico ao privado e 4s comunidades locais. Numa escala
local, as comunidades rurais podem dar um importante contributo pois existem vdrias opgoes e
tomadas de decisdo que podem ajudar a orientar a gestdo da producdo agropecudria no sentido da
sustentabilidade compatibilizando as atividades produtivas com a protecdo do ambiente.

Analisamos neste artigo de que modo a implementagdo de sistemas agroflorestais pode beneficiar,
as intervencdes para reverter a degradacdo dos ecossistemas de dreas classificadas ou com valor
para a conservacio. . A implementa¢do dos sistemas agropecudrios pode constituir uma solu¢ao
para alterar o desgoverno das nossas areas de montanha, por definigdo marginais, € as que mais
sofrem com as alteracdes globais. Com efeito, a menor capacidade de gestdo dos ecossistemas
associado a fenémenos climéaticos extremos, provoca niveis de degradagdo dos ecossistemas e
mesmo de riscos para os cidadios, inauditos, como testemunhdmos todos durante o verdo de 2017.
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In the last decades, was documented a reduction of biodiversity and the services it provides for
human wellbeing. This reduction is, directly and indirectly, an outcome of human activities. In
general, this kind of impact is the result of an overexploitation of land-use and its services to meet
the needs of food, drinking water, health and job creation to sustain community livelihoods. While,
in the Portuguese North and Centro regions land abandonment is the reason for the degradation of
miulenary ecosystems. To reestablish those services, it is fundamental to design effective and
sustainable management systems that include conservation of biodiversity. In the context of global
changes, multidisciplinary and multiscale approaches have demonstrated to be best suited to
achieve such goals. It is of unanimous consent in the scientific community that conventional
agriculture has been responsible for multiple environmental impacts, such as, crops’ genetic
diversity loss, such as ozone depletion, food-chain contamination, biodiversity loss and climate
change. On the other hand, agriculture may be responsible for the creation of several habitats, which
have enriched biodiversity. Therefore, agriculture and its eco-sociological relations that take place
during production, processing and food consumption are case studies of extreme mmportance to
better understand the eco-sociological issues occurmring all over the world. The sustainable
management of natural resources that is indispensable for biodiversity conservation should include
stakeholders’ visions from the private and public sector, as well as, the local communities and
necessary trade-offs. At local level, the rural communities can be the main actors on the decision-
making processes by inclusion of their agro-livestock activities and environmental protection. The
summer of 2017 the study area Serra da Lousd was devastated due to the occurrence of an extreme
weather event, which led to wild fires. This work assesses the potential benefits arising from the
implementation of agroforestry systems in order to improve the degraded ecosystems in the
protected areas of Serra da Lous3. Poor management plans of ecosystems associated with the
impacts of global changes will further degrade the ecosystems’ conditions and the services they
provide. Agroforestry including livestock husbandry can be presented as a sustainable solution Lo
this neglected mountainous area, which the projections expect to be severely affected by climate
change.
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— UM CONTRIBUTO DA FITOSSOCIOLOGIA
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Os recorrentes incéndios rurais que t€m ocorrido em Portugal, com particular incidéncia nos 1ltimos
anos atingem frequentemente grandes proporgoes, sobretudo devido a incapacidade de (re)ordenar a
paisagem. Todavia, a intensdo de parar e mesmo reverter este cendrio, conduziu a imposicdo legal
do corte “cego™ da vegetagio nas faixas de gestdo de combustivel, comprometendo desta forma, a
sua biodiversidade. A legislagdo nacional protege, através de rcgulamentagio prdpria, trés espécies
autoctones: sobreiro (Quercus suber) e azinheira (Q. rotundifolia) pelo Decreto-Lei n.° 169/2001,
alterado pelo Decreto-Lei n.° 155/2004 e o azevinho (I/lex aquifolium) pelo Decreto-Lei 423/89.
Também a legislacdo Europeia, através do Anexo I da Directiva Habitats 92/43/CEE, apresenta um
conjunto de plantas que necessitam de uma protec¢do estrita, deixando de lado um conjunto de
espécies de elevado interesse patrimonial, como sdo alguns endemismos e plantas raras. Perante
esta situacdo, € imprescindivel diferenciar os tipos de matos nas ac¢des de gestdo, uma vez que
possuem diferentes comportamentos pirdfilos. As caracteristicas morfoldgicas da vegetagdo podem
potenciar ou mibir a progressao do fogo. Esta selec¢do deve ser baseada na dinamica das séries de
vegetagdo e tendo em conta as classes fitossociologicas. Assim, apenas a titulo de exemplo,
apresenta-se um conjunto de espécies que devem ser conservadas nas faixas de gestdo de
combustivel, tendo em vista a reducio do risco de incéndio e concomitantemente a valorizagdo da
biodiversidade. Estas plantas pertencem normalmente a estados dindmicos mais proximos do
potencial boscoso. Por outro lado, as principais plantas que devem ser geridas, no contexto do Plano
Nacional da Defesa da Floresta Contra Incéndios, pertencem a estados mais afastados do potencial
boscoso, normalmente formados por matos helidtilos, caracteristicos de solos degradados.
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The recurrent rural fires that occur annually in Portugal reach large proportions due to the inability
to order the landscape. However, the intention to stop and even reverse this scenario has led to the
legal imposition of “blind” cutting of vegetation in the fuel management bands, compromising in
this way its biodiversity. However, national legislation protects three native species: cork oak
(Quercus suber L.) and the holm oak (Q. rotundifolia L.am.) for Decreto-Lei n.° 169/2001, modified
by Decreto-Lei n.° 155/2004 and the holly ({/lex aquifolium L.) for Decreto-lLei 423/89. European
legislation, through Annex I of the Habitats Directive 92/43/EEC, presents a set of plants that need
strict protection, leaving aside a group of species of high patrimonial interest, such as some
endemics and rare plants. Given this situation, it is necessary to differentiate types of plants in
management actions, since they have different pyrophilic behaviors. The morphological
characteristics of the vegetation can enhance or inhibit the lire progression. This selection should be
based on the dynamics of the potential vegetation series, according to the phytosociological classes.
Thus, a set of species that must be conserved in the fuel management bands is presented, with a
view to enhancing biodiversity. These plants usually belong to dynamic states closer to forest
potential. On the other hand, the main plants that must be managed, in the context of the National
Plan for the Defense of the Forest against Fire, belong to states further away from the forest
potential, usually formed by heliophiles, characteristic of degraded soils.
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ANALYSIS OF POSTFIRE RECOVERY OF CORK OAK (QUERCUS SUBER
L.) VEGETATION SERIES IN SOUTHERN MEDITERRANEAN REGION:
CASE OF MIZRANA NATIONAL FOREST (TIZI OUZOU PROVINCE,
ALGERIA)
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In Mediterranean-type ecosystems, where the frequency and intensity of fires are increasing in
association with ongoing climate change, the composition and diversity of plant communities may
change strongly (Schaffhauser et al., 2012). Thus, by a synchronic approach, the study of the post-
fire dynamics of the cork oak forest of Mizrana, was undertaken during the spring of 2014, in order
to analyze the impact of different intervals of fire on the floristic composition and the vegetation
structure as a function of time. The chronosequence selected corresponds to four chosen sites
according to a postfire age succession (2012, 2006, 2000, and 1997) and a site spared by fire for
over 30 years, as a witness. The study of the floristic dataset (110 plots and 159 species), using
multivariate analysis, made it possible to highlight a dynamic gradient. This latter shows a
progressive evolution of burned oak forest, from the herbaceous stage to a wooded maquis, then to
pre-forest formation, leading to a mature oak forest over a period of only 17 years after fire. This
analysis of vegetation dynamics and the evolution of the floristic composition reveals a tendency
towards the recovery of the vegetation, approving the model of the "initial floristic composition”
(Egler, 1954).

It is clear that cork oaks have a high fire resilience and tend to reach the pre-existing fire state.
Finally, if the fire-type disturbance is not too close in time (fire intervals longer than 10-15 years), it
has a fleeting impact on the vegetation and allows its reconstitution according to classical
evolutionary patterns, where the part of vegetative regeneration by sprouting remains predominant
in the process of restoring this type of disturbed Mediterranean forest ecosystem.
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La alianza Cicendion filiformis Rivas Goday in Rivas Goday & Borja 1961 (Isoeto-Nanojuncetea,
Isoetalia), que engloba las comunidades anfibias fugaces de cubetas encharcadas durante la
primavera (Rivas-Martinez et al.,, 2011), es una alianza de especial interés, no solo por estar
incluida como habitat prioritario en la directiva hébitat (CEE, 1992), sino por su fragilidad
ecoldgica, ya que es facilmente perturbable por la accién antrépica y por las alteraciones producidas
debido al cambio climédtico (Pereira & Neto, 2008). En este trabajo se pretende analizar el estado de
conservacidon de Cicendion en dos fincas de dehesa situadas en el término municipal de Conquistz
(Cordoba, Espana), dentro del Batolito de los Pedroches, mediante la comparaciéon de los
inventarios fitosociolégicos alli realizados con la bibliografia existente al respecto en el sur de la
Peninsulalbérica (Cano et al., 1993; Cano et al. 1996; Melendo-Luque, 1998; Silva et al, 2009), con
el fin de ver hasta qué punto estas comunidades han podido ser fragmentadas y degradadas debido
al sobrepastoreo o a las alteraciones climadticas.
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The Cicendion filiformis Rivas Goday in Rivas Goday & Borja 1961 (Isoeto-Nanojuncetea,
Isoetalia) alliance, which includes the brief amphibious communities from puddly basins during
spring, (Rivas-Martinez et al., 2011), is a specially interesting alliance, not only for being included
as a priority habitat on the habitat directive (CEE, 1992), but also for its ecologic fragility, since it is
easily disrupted by human action and the alterations produced by climate change (Pereira & Neto,
2008). In this paper we pretend to analize the conservation status of Cicendion in two areas with
“dehesas” located on Congquista (Cordoba, Spain) council, inside Pedroches’ Batholith, by
comparing our own phytosociologial relevés realized on these areas with the existing literature
about the alliance on the south of Iberian Peninsula (Cano et al., 1993; Cano et al. 1996; Melendo-
Luque, 1998; Silva et al, 2009), in order to see up to which point these communties could have been
fragmented and degraded by overherding or climatic alterations.
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Research investigations related to conservation status of Natura 2000 coastal habitats have
significantly grown during the last decade. Most of the studies focused on assessing and mapping
terrestrial coastal habitats, highlighting a knowledge gap on coastal ecosystems and an urgent need
to assess them.

Launched by the French Ministry of Ecology in 2018, a research project aims to assess and set up a
monitoring process of the conservation status of Mediterranean and Atlantic coastal habitats. The
objective is to answer the request of the European Habitats Directive (articles 6 and 17), in order to
assess the conservation status criteria: "distribution”, "area", “structure and functions” and
"prospective trends" (European commission 2005; Maciejewski et al 2016; Bijlsma et al. 2019). In
this context, existing scientific literature related to conservation status of coastal Natura 2000
habitats in Europe is reviewed, in order to highlight and classify assessing indicators. This review
highlights the need of improved and objective ciriteria and indicators for assessing coastal habitats.
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In Portugal, some species were considered invasive and have proliferated in the last years, among
which Acacia dealbata stands out. This research work investigated the behavior of this species, in
order to characterize and evaluate its potential for the biomass pellet production, while controlling
its proliferation. It was found that Acacia dealbata has a large raw material supply capacity, since
the cut of the 2 hectares resulted in about 140 tones of biomass, at the same time that demand is
intensified, allowing the attribution of a market value for this material and, consequently, the
reduction of the area occupied by the invasive species. This pressure over the species must be duly
accompanied by other control measures and, this way, weakening the species population and
mitigate the proliferation. Laboratory tests have shown that both the raw matenal and the finished
product are similar to those obtained with other species nommally used for biomass pellets
production, such as Pinus pinaster and Eucalyptus globulus. Thus, can be concluded that there is a
high potential for this species in the production of biomass pellets for energy, and that this may be
an Important contribution to the control the proliferation of this invasive species.
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VEGETATION SERIES AND THEIR APPLICATION TO LANDSCAPE
ARCHITECTURE PROJECTS: A CASE OF STUDY IN THE ALGARVE
COASTAL CONTEXT

N. Nascimento Barbosa, P. Gomes da Silva & R. Quinto-Canas

Faculty of Sciences and Technology, University of Algarve, Campus de Gambelas, 8005-139 Faro, Portugal.

neuza.landscape.architect@ gmail.com

This work was developed as part of Master research devoted to the landscape architecture projects
that aims to shall how phytosociology, behind a classification tool, is an important science for
analyzing the plant communities and their relationships with the environment (Rivas-Martinez et
al., 2002) and thus for use plant diversity of climatic vegetation series in more sustainability urban
spaces. Through the research, developed in the south coast of Algarve (Loulé), it has been possible
to verify that landscape architecture projects are dominated by exotic plants. Consequently,
extensive areas represented by these set of gardens, has a significant impact in the landscape, and
promote the fragmentation in the natural vegetation. In order to promote sustainable urban spaces,
we propose a list of native species for use in landscape architecture projects. Accordingly, the
climatic vegetation series of south coast of Algarve (Algarve District) are identified, as well as the
main characteristic and companion species that constitute the successional stages, taking into
account the bioclimatic definitions, and also the pedologic and litologic characterizations. We also
developed an analysis of the availability of these species in different algarvian garden centers. The
analysis and research developed has the purpose of providing a fundamental methodology to guide
the identification of native species, as well as, to incentive a change in the use of exotic plants in
residential gardens in this region, promoting the valorisation and protection of the natural values
existent in this territory.

Literature cited
Rivas-Martinez, S., Fernidndez-Gonzalez, F., Lodi, J., Lousa, M., Penas, A. (2001). Syntaxonomical

checklist of vascular plant communities of Spain and Portugal to association level. Itinera
Geobotanica, 14, 5-341.
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DE EDIFICIOS AS ALTERACOES CLIMATICAS NO ALENTEJO
CENTRAL - LIFE MYBUILDINGISGREEN

Teresa Batista’ & Ricardo Barros®

"ICAAM - Instituto de Ciéncias Agrdrias e Ambiefztais Mediterrdnicas, Universidade de Evora, Niicleo da
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As alteragdes climaticas tém sido reconhecidas como um dos mais s€rios desafios ambientais,
sociais e econémicos que o mundo enfrenta atualmente. O Quinto Relatério do IPCC (2014)
identifica que muitos dos riscos globais das mudangas climdticas estdo concentrados em dareas
urbanas. O mesmo relatério detalha ainda que as medidas que aumentam a resiliéncia e possibilitam
o desenvolvimento sustentdvel podem acelerar uma adaptag@o eficaz as mudangas climéticas no
nivel global.

O objetivo geral da Estratégia de Adaptacdo as Alteragdes Climéticas da UE € contribuir para uma
Europa mais resiliente ¢ adaptada ao clima. Assim, o tecido urbano, nomeadamente os edificios de
uso publico como escolas e servigos sociais da Europa enfrentardo muitos desafios nas proximas
décadas com as alteragdes climaticas.

O Plano Intermunicipal de Adaptacdo as Alteracdes climadticas no Alentejo Central (PIAAC-AC),
identificou ja as tendéncias e cenarios futuros de alteragdes climaticas que o territério do Alentejo
Central rd sofrer até ao final do sec. XXI, nomeadamente o aumento do n° de dias com
temperaturas muito elevadas, do n° de noites tropicais e ondas de calor e a diminui¢do generalizada
da precipita¢do anual.

Neste cendrio aumentam as preocupacdes com as comunidades escolares € utentes dos servigos de
acdo social. Neste contexto a CIMAC integra o projeto “LIFE-myBUILDINGisGREEN” -
“Application of Nature-Based Solutions for local adaptation of educational and social buildings to
Climate Change “, em parceria com o Centro Tecnolégico CARTIF (Espanha), a Diputdcion de
Badajoz (Espanha), o CSIC - Consejo Superior de Investigaciones Cientificas (Real Jardin Botanico
- Espanha) e a Cdmara Municipal do Porto.

O projeto “LIFE-myBUILDINGisGREEN” centra-se no sector da construgdo, mais concretamente
nos edificios de educagdo e servi¢os sociais existentes em todas as cidades e povoag¢oes da Europa.
O aumento das ondas de calor, a concentragdo atmosférica de CO2, as mudanc¢as nos padroes de
precipitagdo anuais e sazonais e a frequéncia de eventos extremos afetardo o bem-estar e a saude
das criangas e idosos que usam esses centros.

Desta forma, serd efetuada a instalagdo e implementacao de 3 protétipos (adaptacdo de edificios)
com solu¢des baseadas na natureza (Nature-Based Solutions - NBS) em fachadas, telhados e
acoteias, superficies exteriores e parques de estacionamento dos editicios piloto selecionados. Além
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disso, nestes edificios serdo implementadas solugdes de ventilagdo natural induzida, sombreamento
sazonal (natural e artificial) com base na sele¢@o de espécies autéctones indicadas.

Assim, o objetivo geral do projeto € contribuir para aumentar a resiliéncia nesses edificios
utilizando solugdes baseadas na natureza, utilizando espécies de vegetagio natural autéctone, como
protétipos de adaptacdo climética e melhoria do bem-estar dos utilizadores.

Esta comunicagdo apresenta o projeto LIFE-MyBuildingisGreen, os seus objetivos e resultados

previstos.
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Climate change has been recognized as one of the most serious environmental, social and economic
challenges facing the world today. The IPCC's Fifth Report (2014) identifies that many of the
global risks of climate change are concentrated in urban areas. It also details that measures that
increase resilience and enable sustainable development can accelerate effective adaptation to
climate change at the global level.

The overall objective of the EU's Adaptation Strategy to Climate Change is to contribute to a more
resilient and climate-adapted Europe. Thus the urban areas, especially public buildings such as
schools and social services in Europe, will face many challenges in the coming decades with
climate change.

The Intermunicipal Plan for Adaptation to Climate Change in Central Alentejo (PIAAC-AC)
developed by CIMAC, has already identified the future tendencies and scenarios of climate change
that the territory of Central Alentejo will suffer by the end of sec. XXI, namely the increase in the
number of days with very high temperatures, the number of tropical nights and heat waves and the
general decrease in annual rainfall.

In this scenario, the concerns with school communities and users of social action services increase.
In this context, CIMAC 1is part of the project "LIFE-myBUILDINGisGREEN" - "Application of
Nature-Based Solutions for local adaptation of educational and social buildings to Climate Change",
in partnership with the CARTIF Technology Center (Spain), Diputacién de Badajoz ), the CSIC -
Consejo Superior de Investigaciones Cientificas (Real Jardin Botanico - Spain) and the Porto City
Council.

The "LIFE-myBUILDINGisGREEN" project focuses on the construction sector, in particular on
education and social services buildings in all cities and towns in Europe. Increased heat waves,
atmospheric CO 2 concentration, changes in annual and seasonal precipitation patterns, and
frequency of extreme events will affect the well-being and health of children and elderly people
using these centers.

In this way, the installation and implementation of 3 prototypes (building adaptation) with nature-
based solutions (NBS) on fagades, roofs, exterior surfaces and car parking of the selected pilot
buildings will be carried out. In addition, these buildings will be implemented solutions of induced
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natural ventilation, seasonal shading (natural and artificial) based on the selection of local
vegetation species.

Thus, the overall objective of the project is to contribute to increasing resilience in these buildings
using nature-based solutions using autochthone natural vegetation such as climate adaptation
prototypes and improving the well-being of users.

This paper presents the LIFE-MyBuildingisGreen project, its objectives and expected results.
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LOST ECOSYSTEMS OF THE GENUS QUERCUS L. (FAGACEAE), FROM
SW IBERIAN PENINSULA

F.M. Vdazquez, D. Garcia & F. Mdrquez

Dpto. Biodiversidad y Pastos/ Herbarium HSS/ CICYTEX-LA ORDEN/ Km 372, autovia Madrid-Lisboa/
06187 Guadajira, Badajoz, Esparia

High diversity of the Quercus genus from Iberian Peninsula are concentrated in the SW quadrant,
which builds up 60% of the taxa known to the territory. At the same time many taxa do not have
identified habitats and share habitat with others. In this work we gets highlighted some of the
anthropogenic alterations that have favored the disintegration and disappearance of habitats with
simplicity landscape and the strengthening of the presence of small mixed forests and monospecific
formations of Quercus taxa. Situations studied were the reduction of the woodlands, cattle in the
forest, the introduction of alien species and the reduction of the rate of regeneration (clime -
livestock - man).

Agradecimientos/Acknowledgements. Trabajo inscrito dentro de los objetivos contemplados en el

proyecto: LIFE-RELICT 16NAT-754 / Work inner objetives of the Project: LIFE-RELICT 16NAT-
754.
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A IMPORTANCIA DOS OLIVAIS TRADICIONAIS NA CONSERVACAO E
VALORIZACAO DA BIODIVERSIDADE

Raquel Ventura'®, Mauro Raposo?, Catarina Meireles?® & Carlos Pinto-Gomes?

! Departamento de Conservagdo da Natureza e Florestas do Alentejo; Instituto da Conservagdo da Natureza
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2 Departamento de Paisagem, Ambiente e Ordenamento. Escola de Ciéncia e Tecnologia,; Universidade de
Evora. Rua Romdo Ramalho, n°59, 7000-671 Evora, Portugal.
SInstituto de Ciéncias Agrdrias e Ambientais Mediterrinicas (ICAAM). Universidade de Evora.

A cultura milenar do olival representa uma elevada importancia econdmica, social e ambiental em
toda a bacia do mediterrdneo, com particular destaque para os territérios do sudoeste ibérico.
Contudo, sobretudo na dltima década, as areas com olival em modo de producdo intensivo e
superintensivo tém aumentado significativamente no Alentejo, substituindo 4reas de olival
tradicional, de agricultura e mesmo de pastoreio. No entanto, na Serra de Ficalho ainda € possivel
observar e comparar os diferentes tipos de exploragdo do olival € o seu impacte na biodiversidade.
Este territério € marcado pela sua elevada biodiversidade, apresentando cerca de 500 plantas
superiores (Pinto-Gomes, 1995). Assim, de modo a avaliar o impacte dos diferentes tipos de gestdo
do olival na diversidade de plantas local, realizaram-se dez inventdrios floristicos por tipo de gestdo
(olival tradicional com controlo mecdnico da vegetacdo espontanea, olival tradicional com
aplicag@o de herbicida e olival intensivo com enrelvamento na entrelinha). Estes inventdrios foram
realizados em parcelas de 1x1 metros e seleccionadas de forma aleatéria. Perante os diferentes
cendrios, o olival tradicional de sequeiro com controlo mecanico da vegetacdo apresentou
resultados mais favordveis a conservagio da biodiversidade, onde se destacam as plantas com maior
valor conservacionista, como s3o exemplo as plantas endémicas, raras e com estatuto de protec¢io
legal. Por outro lado, os olivais sujeitos a aplicacio de herbicida, sobretudo na entrelinha dos olivais
em modo de producio intensivo, demonstraram uma drastica diminui¢do do nimero de plantas,
bem como o aparecimento de algumas plantas nitréfilas.
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THE IMPORTANCE OF TRADITIONAL OLIVE GROVES IN THE
CONSERVATION AND VALORIZATION OF BIODIVERSITY
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The millenary culture of the olive grove represents a high economic, social and environmental
importance throughout the Mediterranean basin, with particular emphasis on the Iberian southwest
territories. However, especially in the last decade, areas with intensive and super intensive olive
production have increased significantly in Alentejo, replacing areas of traditional olive, agriculture
and even grazing. Nevertheless, in Serra de Ficalho it is still possible to observe and compare the
different types of olive grove exploitation and their impact on biodiversity. This territory is marked
by its high biodiversity, presenting about 500 upper plants (Pinto-Gomes, 1995). Thus, in order to
evaluate the impact of different types of olive grove management on local plant diversity, ten
floristic inventories were performed by management type (traditional olive grove with mechanical
control of spontaneous vegetation, traditional olive grove with herbicide application and intensive
olive grove with interlining). These inventories were carried out in plots of 1x1 meters and
randomly selected. In view of the different scenarios, the traditional dryland olive grove with
mechanical control of vegetation presented more favorable results for the conservation of
biodiversity, where plants with a higher conservation value are highlighted, such as endemic rare
plants with legal protection status. On the other hand, olive groves subjected to herbicide
application, especially in the interlining of olive groves in an intensive production mode, showed a
drastic decrease in the number of plants, as well as the appearance of some nitrophilous plants.
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La Rete Natura 2000 della Calabria, regione dell’ [talia meridionale, estesa 323.855 ha, comprende
178 Zone Speciali di Conservazione (ZSC), 1 proposta di Sito di Interesse Comunitario (pSIC) e 6
Zone di Protezione Speciale (ZPS). Allo scopo di potenziare la base conoscitiva di habitat e specie
della Direttiva 43/92 CEE (Direttiva Habitat - DH) e ottemperare agli obblighi pervisti dell’ Art. 17
della DH, la Regione Calabria ha avviato un progetto di monitoraggio e mappatura di habitat e di
specie d’interesse comunitario, finanziato nell’ambito del POR Calabria 2014-2020 az. 6.5.A.1. 1l
progetto, coordinato dal Dipartimento Ambiente ¢ Territorio, ha coinvolto quattro Enti Parco (Parco
Nazionale dell’ Aspromonte, P.N. della Sila, P. N. del Pollino e Parco Regionale delle Serre), la
Riserva Regionale Lago di Tarsia e Foce del Crati, I’ARPACAL e le Universita calabresi, per il
supporto scientifico alle attivita di monitoraggio, di elaborazione e validazione dei datt. Le attivita
di rilevamento, svolte da professionisti specializzati, sono in accordo con i protocolli definiti da
Angelini et al., (2016). Per il riconoscimento e I’ interpretazione degli habitat ci si ¢ riferiti a Biondi
et al., (2009). La carta degli habitat ¢ stata realizzata in ambiente GIS integrando I’ interpretazione
delle immagini telerilevate con le verifiche di campo. Gli habitat con superficie maggiore o uguale a
0,5 ha sono stati cartografati a scala 1:10.000 come poligoni, quelli con minore superfice sono
riportati come punti geo riferiti. Per ciascun habitat sono state rilevate le pressioni e le minacce,
informazioni necessarie per stabilire le “misure di conservazione” previste dall’articolo 6 della DH.
Le attivita svolte hanno permesso di accertare per la regione 74 habitat, di cul tre di nuova
segnalazione (6510, 62A0, 9380). Quelli con maggiore frequenza sono rispettivamente 9340, 5330,
6220. Le maggiori superfici sono occupate dagli habitat: 9340 (4250 ha), 9210* (4154 ha), 9530*
(4120 ha) e 1120*% (4.044 ha). 11 progetto ha consentito di verificare per ciascuna ZSC la presenza e
la superfice occupata dagli habitat e di definire lo stato di conservazione attraverso |’analisi delle
specie caratteristiche. Infine, ¢ stata definita una rete permanente di monitoraggio, attualmente
comprendente 589 punti di terrestri € 49 marini, in cui ripetere periodicamente il monitoraggio in
accordo con I'articolo 17 della DH.
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The Natura 2000 Network of Calabria, a region of southern Italy, extended 323.855 ha, includes
178 Special Areas of Conservation (SACs), 1 proposal for a Site of Community Interest (pSIC) and
6 Special Protection Areas (SPAs). In order to improve the knowledge on habitat and species of the
43/92 EEC Directive (Habitat Directive - DH) and to fulfill the obligations pertaining to Art. 17 of
DH, the Calabria Region has launched a project to monitor and map habitats and species of
Community interest, funded under the POR Calabria 2014-2020 az. 6.5.A.1. The project,
coordinated by the Department of Environment and Territory, involved four Park Authorities
(Aspromonte National Park, PN della Sila, PN del Pollino and Regional Park of Serre), the
Regional Reserve of Lago di Tarsia and Foce del Crati, the ARPACAL and the Calabrian
universities, for the scientific support to the data monitoring, processing and validation activities.
The surveying activities, carried out by expert professionals, are in accordance with the protocols
defined by Angelini et al., (2016). For the recognition and interpretation of habitats we referred to
Biondi et al., (2009). The habitat map was made in a GIS oriented system, integrating the
interpretation of remotely sensed images with field verifications. Habitats with a surface area
greater than or equal to 0.5 ha have been mapped to a 1: 10,000 scale as polygons, those with a
smaller surface area are reported as georeferenced points. For each habitat the pressures and threats
were detected, information necessary to define the "conservation measures” established by Article 6
of the DH. The activities carried out ascertained the presence of 74 habitats in the region, of which
three were newly reported (6510, 62A0, 9380). Those with greater frequency are respectively 9340,
5330, 6220. The major surfaces are occupied by habitat: 9340 (4250 ha), 9210 * (4154 ha), 9530 *
(4120 ha) and 1120 * (4.044 ha). The project made it possible to verify for each SAC the presence
and the surface occupied by the habitats and to define their conservation status through the analysis
of the characteristic species. Finally, a permanent monitoring network has been defined, currently
comprising 796 land and 49 marine points, in which to periodically repeat the monitoring in
accordance with article 17 of the DH.
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A paisagem € uma constru¢do do homem com os elementos naturais. Nao existem uns sem 0s
outros, enquanto “habitat”™; isto € enquanto casa, espaco de habitar, onde se estabelecem relagoes.
Este conceito de paisagem inclui a integragdo das vulgarmente chamadas paisagens naturais e
paisagens culturais, que vém da existéncia de grupos de conhecimento distintos: as ciéncias e as
humanidades/artes. Aqui, preferimos abordd-lo de uma ponto de vista holistico. A ele sdo inerentes
a diversidade e a complexidade. Diversidade de abordagens, diversidade de escalas, de tipologias,
de fungdes, de matéria e também de vida e de relagGes, redes, teias, fluxos e processos, que a
complexificam e tornam relacional.

A transformacgdo da paisagem, quer no tempo, quer no espago, € acompanhada por uma variagdo na
biodiversidade € na complexidade. Estas transformacdes sdo causadas pela acdo do homem; num
primeiro momento pelo ato de sobrevivéncia, a que podemos chamar de fase agricola, que modelou
a paisagem atingindo, depois de milhares de anos de coevolugdo do homem com a natureza, um
equilibrio precdrio, e uma fase energética, pés-revolugdo industrial, que projeta sobre o ambiente as
consequéncias das exigéncias crescentes das sociedades urbanas e industriais (Matos, 2011). Hoje,
estes dois mundos, em conflito. resultado da histéna ecolégica da humanidade tocam-se, exigindo
solugdes e posi¢des face as consequéncias da agcdo do homem sobre o seu espago de habitar,
nomeadamente a simplifica¢iio da paisagem, a perda da sua multfuncionalidade, a alteracdo dos
ciclos e processos biolégicos, as alteragdes climdticas e a diminuicdo drastica da biodiversidade.
Tendo como objetivo evidenciar a relagdo entre a multifuncionalidade da paisagem e a
biodiversidade, serdo utilizadas as dreas de intervencdo do projeto Life-Relict (Machado er al,
2019) como estudo de caso, nomeadamente dreas da Margaraga, Monchique e Serra da Estrela que
incluem tanto como exemplos de paisagens multifuncionais, de elevada biodiversidade, como
espagos de reduzida biodiversidade, consequéncia da simplificagcdo da paisagem, pela pritica de
plantagdes intensivas e monoespecificas. Para ambas as situagdes sdo apresentadas onentagoes e
agOes quer para o retorno quer para a salvaguarda da multifuncionalidade da paisagem através da
qual se assegurard a biodiversidade.
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Landscape is a men-made construction with nature. There is no one without the other as a habitat,
as a house, space of living where relations are established. This landscape concept includes the
usually called natural landscapes and cultural landscapes that come from different knowledge
groups: sciences and humanities/arts. Here we rather use holistic. To this concept are inherent
diversity and complexity. Diversity on the approaches, diversity on scales, typologies, functions,
matter, as well as on life and relations, nets, webs, fluxes and processes that make it more complex
and relational.

The landscape transformation in time and space goes together with a variation in biodiversity and in
complexity. These changes are caused by men action; in a first moment by a survival act that we
can call agrarian phase, that modelled the landscape for thousands of years, man and nature
evolving together, until the reaching of a precarious balance. And an energetic phase, after the
industrial revolution that puts on the environment the consequences of urban and industrial societies
growing requirements (Matos, 2011). Today these two in conflict worlds, resulting of humanity
ecologic history, are touching each other, demanding for solutions and positions towards the man
effects on his space of living, namely the changes on cycles and biologic processes, the climate
changes and the drastic reduction of biodiversity.

Having as goal to evidence the relation between landscape multifunctional and biodiversity, we will
use as case-study the Life-relict project intervention areas (Machado er al, 2019), namely
Margaraca, Monchique and Serra da Estrela that include both multifunctional landscapes with high
biodiversity, and spaces of low biodiversity consequence of landscape simplification because of its
intensive and monospecific forestation. In both cases will be presented orientations and strategies to
the multifunctionality return and safeguard trough which biodiversity will be assured.
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In the present paper, the proposal of a new suballiance, Lavandulo luisieri-Cistenion albidi, is
presented. It is constituted by chamaephytic and nanophanerophytic communities in eroded and
decarbonated limestones derived soil (chromic luvisols and cambisols) in the bioclimatic dry to
lower hyperhumid, thermo-mesomediterranean stages and it is distributed throughout the western
Iberian Peninsula in the Coastal Lusitan-Andalusian and Lusitan-Extremadurean biogeographical
territories. Its insertion is in Ulici argentei-Cistion ladaniferi, Lavanduletalia stoechadis, Cisto-
Lavanduletea The new associations Anthyllido maurae-Ulicetum jussiaei, Sedo albi-Cistetum
crispi, Thymetum congesti and Erysimo linifoliae-Cistetum albidae associations are also described.
The multivariate analysis confirmed the segregation of this new suballiance, as well as the new
associations.
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“A paisagem é um sistema dindmico, onde os diferentes factores naturais e culturais interagem e
evoluem em conjunto, determinando e sendo determinados pela estrutura global, o que resulta
numa configurag¢do particular, nomeadamente de relevo, coberto vegetal, uso do solo e
povoamento, que lhe confere uma certa unidade e a qual corresponde um determinado cardcter”
(Cancela d "Abreu et al., 2004)

E certo que os dados climaticos ao longo da histéria geolégica confirnam uma acentuada
instabilidade ciclica, passando por periodos com amplitudes muito variadas. Porém, o que
assistimos atualmente, independentemente das vdrias causas, internas ou externas, das alteracoes
climadticas, sfo eventos climaticos extremos, essencialmente fruto da forte atividade humana.

E neste momento que devemos repensar o papel do sistema da vegetacdo para a mitigacdo deste
problema, ndo partindo do elemento vegetal isolado, mas compreendendo a sua relagio com os
outros sistemas que configuram a paisagem. Por um lado, o sistema da vegetacdo por si sd, devido
as interacdes e aos multiplos lacos, tende a adaptar-se sempre em fung¢lo das condicdes ecoldgicas
existentes. No entanto, a dimensdo complexa da nossa paisagem € muito mais importante no sentido
de garantir o continuum naturale e continuum cultural essenciais a conservacdo dos fluxos da dgua,
ar, solo, sementes, fauna, flora silvestre e do Homem.

Fundamental, e mesmo imprescindivel, serd junto da sociedade transmitir quais as a¢des que devem
ser consideradas, para que cada pessoa, individualmente, possa com pequenos gestos, contribuir
para a qualidade de todo o sistema. Também € importante que saibam reconhecer episddios de
catdstrofe, como por exemplo os fogos, a desflorestacdo, as inundagdes, culturas de regadio,
producdo em estufas, entre outras, e que apoie a definicdo de politicas e estratégias para a gestdo da
nossa paisagem.

Assim, apresentam-se algumas propostas concretas de mitigacdo as alteragOes climdticas na
paisagem.

103



XIII Inte mational Seminar Management and Biodiversity Conservation

Landscape, vegetation and climate chanjge
Vale do Lobo, Loulé fAlgarve — Portugal), 2-7 June 2019

A25

THE LANDSCAPE IN CLIMATE CHANGE MITIGATION

Mariana Machado' & Carlos Pinto-Gomes®

' Foundation for Science and Technology (FCT); Center for Art History and Artistic Research (CHAIA);
University of Evora. Rua Romdo Ramalho, n° 59, P-7000-671 Evora, Portugal. mrmachado@uevora.pt
‘Department of Landscape, Environment and Planning; Instituto de Ciéncias Agrdrias e
Ambientais Mediterranicas (ICAAM), School of Science and Technology, University of Evora.

Rua Romdo Ramalho, n°59, P-7000-671 Evora, Portugal. cpgomes@ uevora.pt

Landscape is a dynamic system, where different natural and cultural factors interact and evolve
together, determining and being determined by the global structure, which results in a particular
configuration, namely relief, cover, land use and settlement, which gives it unity, and which has a
certain character. (Cancela d "Abreu et al., 2004)

It is certain that climatic data throughout the geological history confirm a marked cyclical
instability, with periods of very wide amplitudes. However, what we currently see, regardless the
causes, internal or external of climate change, are extreme climatic events linked to human activity.
In our days we must rethink the role of the vegetation system to mitigate this problem. Not from the
isolated vegetal element but understanding its relation with the other systems that configure the
landscape. On one hand, the vegetation system itself, due to interactions and multiple links, tends to
adapt to ecological conditions. However, the complex dimension of the landscape is much more
important to guarantee the natural continuum and cultural continuum, which is essential for the
conservation of water, air, soil, seeds, fauna, wild flora and man.

We believe that is essential to involve and educate society, so that each individual person can, with
small acts, contribute to the quality of the whole system. It is also important for them to be able to
recognize the causes of catastrophic events, such as fires, deforestation, floods, irrigated crops,
greenhouse production, and others, in order to support the definition of policies and strategies for
the management of our landscape.

Thus, the present paper presents some proposals for mitigating climate change in the landscape,
through people awareness.
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Los sistemas mediterrdneos representativos del suroeste de la peninsula Ibérica van a sufrir cambios
durante las proximas décadas debido a los procesos de alteraciéon atmosférica. El conocimiento de
estos efectos de cambio y su aplicacion al resto de dreas similares es crucial para analizar las
adaptaciones que sufrirdn los ecosistemas y la posibilidad de tomar medidas. Esta region presenta
unas caracteristicas socioeconémicas y ambientales que la convierten en una de las dreas europeas
mds sensibles a los cambios globales. Esta vulnerabilidad exige la creacion de herramientas de
gestion que permitan identificar los riesgos actuales (desertificacién) y futuros y sirvan a la
sociedad para su conocimiento, prevencion y adaptacion. Los modelos elaborados para predecir las
dreas del planeta mds afectadas por el cambio climdtico pronostican cambios significativos en el
futuro. La adopcién de medidas de adaptacion al cambio climético, son necesarias para la
proteccién y conservacién de la biodiversidad en el suroeste europeo. En en estos territorios se
localizan numerosas explotaciones mineras con especies de vegetacién autoctona que se desarrollan
de forma natural en las distintas partes de la mina y que representa un gran valor de amplio uso en
cualquier proceso de restauracion en dreas degradadas. Estos ultimos necesitan conocer el
funcionamiento general de los ecosistemas y de los procesos que le confieren identidad al paisaje.
La vegetacion estd expuesta a una amplia gama de condiciones ambientales muy cambiantes y
potencialmente estresantes. Una de estas condiciones puede ser medida por el indice de agresividad
climética que permite identificar las zonas con mayores valores, como dreas mas vulnerables.
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The representative Mediterranean systems of the Southwest of the Iberian Peninsula will face
changes during the next decades due to the processes of atmospheric alteration. The knowledge of
these effects of change and its application to similar areas is pivotal to analyze the adaptations that
the ecosystems will suffer as well as the possibility for taking measures. In fact, this region presents
socioeconomic and environmental features that make it one of the European most sensitive areas to
global changes. This vulnerability requires the creation of management tools to identify the actual
(desertification) and future risks and provide knowledge to the society towards the prevention, and
adaptation. Moreover, the developed models to predict which are the most affected areas by climate
change could predict significant changes in the future. The adoption of measures to adapt to climate
change is necessary for the protection and conservation of biodiversity in Southwestern Europe. In
these territories are located numerous mining operations with native vegetation species that develop
naturally in the different parts of the mine representing a great value of wide use in any
reclamation/requalification process in derelict areas. Contextually, there is an urgent need to know
the general functioning of ecosystems and the processes that give 1dentity to the landscape. Besides,
the Vegetation is exposed to a wide range of very changing and potentially stressful environmental
conditions. One of these conditions can be measured by the climatic aggressiveness index that
allows identifying the areas with the highest values, as the most vulnerable areas.
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Soldanella calabrella Kress, ¢ un prezioso endemismo, unico per morfologia ed ecologia, presente
esclusivamente nell’ Appennino calabrese: ha distribuzione fortemente frammentata, in due aree di
distribuzione sul massiccio della Sila e dell'Aspromonte (1). In Aspromonte la specie si insedia
principalmente sulle pareti ombreggiate ed umide soggette a stillicidio presenti lungo 1 corsi
d’acqua montani con acque debolmente correnti e ben ossigenate. Questa tipologia di habitat &
localizzata presso sorgenti o lungo piccoli corsi d’acqua a regime permanente che scorrono
all’interno di formazioni forestali mesofile di latifoglie decidue dei Fagetalia sylvaticae Pawlowski
in Pawlowski, Sokofowski & Wallisch 1928, e in particolare nei boschi a dominanza di Fagus
sylvatica L. spesso consociato con Abies alba Mill., in un intervallo altitudinale compreso fra i 1200
e 1 1900 m di quota nell’ambito del bioclima supratemperato umido o iperumido (2,3,4). La
consistenza delle popolazioni conosciute ¢ stata analizzata e sono state avviate ricerche sul campo
per accertare la presenza di nuove stazioni nel territorio aspromontano. Il monitoraggio ¢ stato
avviato in accordo con il manuale ISPRA (5). La particolare ecologia di questa specie strettamente
legata agli habitat rivulari di montagna, la rende molto sensibile e fortemente a rischio. Una delle
minacce fondamentali ¢ data dall’impatto provocato dal pascolo (A09: Intensive grazing or
overgrazing by livestock) e dagli interventi che tendono a modificare il normale flusso delle acque
(KO1:Abstraction from groundwater, surface water or mixed water). Ulteriore fattore di rischio ¢
rappresentato da smottamenti e frane (M05:Collapse of terrain, landslide) che interessano i fiumi di
montagna, modificando 1’habitat.
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Soldanella calabrella Kress, is a precious endemism, unique for morphology and ecology, present
exclusively in the Calabrian Apennines, it has a strongly fragmented distribution, in two distribution
areas on the Sila and Aspromonte massifs (1). In Aspromonte the species settles mainly on the
shaded and humid walls subject to dripping present along the mountain streams with weakly
running and well oxygenated waters. This type of habitat is located near springs or along small
streams of permanent regime that flow inside the mesophilic deciduous forest formations of
Fagetalia sylvaticae Pawlowski in Pawlowski, Sokotowski & Wallisch 1928, and in particular in
the woods dominated by Fagus sylvatica L. often associated with Abies alba Mill., in an altitude
range between 1200 and 1900m a.s.l. in the context of the supratemperate wet or hyperhumid
bioclimate (2,3,4). The consistency of the known populations has been analyzed and field research
has been started to ascertain the presence of new stations in the Aspromonte territory. Monitoring
was started in accordance with the ISPRA manual (5). The particular ecology of this species,
closely linked to the rivular mountain habitats, makes it very sensitive and highly at risk. One of the
fundamental threats is the impact caused by grazing (A09: Intensive grazing or overgrazing by
livestock) and by interventions that tend to modify the normal flow of water (KO1: Abstraction from
groundwater, surface water or mixed water). Another risk factor is represented by landslides and
landslides (M05: Collapse of terrain, landslide) that affect mountain rivers, modifying the habitat.
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Estudio de los brezales del centro-oeste de la Peninsula Ibérica demuestra que existen diferencias
floristicas, biogeograficas y dindmicas, suficientes como para establecer grupos separados. En este
estudio de brezales pertenecientes a la alianza Ericion umbellatae, mantenemos las dos subalianzas
establecidas por Rivas Martinez (1979), y proponemos mantener las subespecies Erica australis
subsp. australis y la subsp. aragonensis (Willk.) Cout, que presentan distribucion biogeografica
diferente. Como resuitado del estudio proponemos las asociaciones Drosophyllo lusitanicae-
Ericetumn umbellata nova; Teucrio oxylepis-Cistetum populifolii nova; Halimio ocymoidis-Ericetum
australis nova, Ulici argentei-Ericetum australis nova. Asociaciones diferenciadas floristicamente
del resto de asociaciones descritas con anterioridad.
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NEW CONTRIBUTIONS TO THE ERICION UMBELLATAE ALLIANCE IN
THE CENTRAL-WESTERN IBERIAN PENINSULA
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A study of the heathlands in the central-western Iberian Peninsula reveals sufficient floristic,
biogeographical and dynamic differences to establish separate groups. In this study of heathlands in
the alliance Ericion umbellatae, we maintain the two suballiances established by Rivas Martinez
(1979), and we recommend maintaining the subspecies Erica australis subsp. australis and the
subsp. aragonensis (Willk.) Cout, which have a different biogeographical distribution. As a result
of the study we propose the associations Drosophyllo lusitanicae-Ericetum umbellata novae;
Teucrio oxylepis-Cistetum populifolii nova; Halimio ocymoidis-Ericetum australis nova; and Ulici
argentei-Ericetum australis nova, as they are floristically differentiated from other previously
described associations.
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DEL PARCO NAZIONALE DELIL’ASPROMONTE: LE TORBIERE
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Le torbiere sono ambienti umidi presenti in aree caratterizzate da eccesso di acqua in movimento
lento e basse temperature, in cui si insedia una vegetazione costituita prevalentemente da specie
igrofile (sfagni, muschi, Cyperaceae € Graminaceae) che, con le loro parti vegetative morte, danno
origine alla torba (1). In accordo con il Manuale di interpretazione degli habitat di Direttiva
(Direttiva Habitat 92/43/CEE) in Italia sono presenti da tre distinti habitat: a) Torbiere alte attive
(7110*%) prevalentemente distribuite nell’ Alpi; b)Torbiere alte degradate ancora suscettibili di
rigenerazione naturale (7120) anch’esse distribuite sulle Alpi; ¢) Torbiere di transizione e instabili
(7140) upiche delle zone alpine, meno frequenti nelle aree pit calde e quasi assenti nelle regioni
mediterranee (2). In Italia centro-meridionale e nelle isole, gli aspetti riferibili a questi habitat sono
rarissimi € spesso rappresentati da popolamenti di sfagni molto impoveriti dal punto di vista
floristico.

Nel seguente lavoro sono state analizzate le torbiere note in letteratura per 1’ Aspromonte (3, 4)
accertandone la presenza e lo stato di conservazione e svolte ricerche di campo che hanno permesso
I'individuazione di nuove torbiere. I siti individuati sono stati georiferiti ed inseriti all’interno di un
geodatabase. 11 monitoraggio € stato svolto in accordo con il manuale ISPRA che prevede la
raccolta di dati stazionali ecologici e fitosociologici attraverso una scheda standardizzata (5). Lo
studio svolto ha permesso di censire 9 torbiere che interessano la zona montana in un intervallo
altitudinale compreso tra gli 800 e 1 1800 m di quota e di attribuirle all’habitat 7140. Numerose
sono le minacce e le pressioni rilevate per le torbiere aspromontane che mettono a serio rischio la
loro esistenza. Le pill importanti in accordo con il sistema di classificazione europeo sono: AQ9 -
Intensive grazing or overgrazing by livestock; A30 - Active abstractions from groundwater, surface
water or mixed water for agricolture; F33 - Abstraction of ground and surface water for public
waters supply and recreational use e A1l - Burning for agriculture. La componente briofitica
(Sphagnum inundatum) e delle piante vascolari delle torbiere € caratterizzata da specie igrofile con
distribuzione settentrionale che hanno in Aspromonte il limite meridionale del loro areale, tra cui
alcune specie det generi Carex e Juncus. La vegetazione rilevata rientra nelle classi Scheuchzerio
palustris-Caricetales fuscae e Isoéto-Littorelletea.
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STUDY AND RESEARCH ON BIODIVERSITY OF THE WET
ENVIRONMENTS OF ASPROMONTE NATIONAL PARK:
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Peat bogs are wet environments present in areas characterized by excess water in slow motion and
low temperatures, in which the vegetation consists predominantly of hygrophilous species
(Sphagnum, mosses, Cyperaceae e Graminaceae), which with their dead vegetative parts, they give
rise to peat (1). According to the Italian interpretation Manual of the habitats (92/43/EEC Directive)
in Italy there are three different types of habitats: a) Active raised bogs (7110*) mainly distribuited
in the Alps; b) Degraded raised bogs still capable of natural regeneration (7120) also distribuited on
Alps; ¢) Transition mires and quaking bogs (7140) typical of alpine areas, less frequent m warmer
areas and almost absent in the Mediterranean regions (2). In central and southern Italy and in the
islands, the aspects referable to these habitats are very rare and often represented by populations of
Sphagnum that are very poor from a floristic point of view.

In this work the peat bogs known in literature for Aspromonte (3,4) were analyzed, verifying their
presence and state of conservation and fieldworks that allowed the identification of new ones were
carried out. All the peat bogs identified were georeferenced and inserted into a geodatabase. The
monitoring was carried out in accordance with the ISPRA manual which provides for the collection
of ecological and phytosociological site data through a standardized form (5).

The study carried out made it possible to survey 9 peat bogs that affect the mountain area in an
altitude range of 800 and 1800 m and ascribe them to habitat 7140.

There are numerous threats and pressures detected for peat bogs of Aspromonte massif that
seriously jeopardize their existence. The most important according to the European classification
system are: A09 - Intensive grazing or overgrazing by livestock; A30 - Active abstractions from
groundwater, surface water or mixed water for agriculture; F33 - Abstraction of ground and surface
water for public waters supply and recreational use; A1l - Burning for agriculture. The bryophytic
component (Sphagnum mundatum) and vascular plants of peat bogs is characterized by
hygrophilous species with northern distribution that have in Aspromonte the southern limit of their
range, including some species of the genera Carex and Juncus. The vegetation detected is included
within the Scheuchzerio palustris-Caricetales fuscae and Iso€to-Littorelletea classes.
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