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̌ High biological diversity, 25,000 spe c ie s o f vasc ular plants

̌ Impac t o n the  mo st strate g ic  re so urc e s: water and soil

̌ Pro vide  pro duc ts fo r timber and energy

̌ High re lative  impo rtanc e  o f non-wood products and

non-market se rvic e s

Me dite rrane an fo re sts
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Impo rtanc eImpo rtanc e



Thre atsThre ats

̌ Fires

̌ Deforestation

̌ Over‐exploitation

Me dite rrane an fo re sts
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̌ Urbanization

Re se arc hRe se arc h



Me dite rrane an fo re sts
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Re se arc h c apac ity and ac tivityRe se arc h c apac ity and ac tivity

̌ To  pe rfo rm fo re st re se arc h

̌ To  pro duc e  and disse minate  re sults 

and inno vatio ns amo ng  ac to rs 

c o nc e rne d with fo re st issue s



OVERALL OBJECTIVEOVERALL OBJECTIVE

MAPPING MAPPING 
MEDITERRANEANMEDITERRANEAN

FOREST RESEARCH FOREST RESEARCH 
CAPACITIES & ACTIVITIESCAPACITIES & ACTIVITIES

To  o bta in a  c o mpre he nsive  o ve rvie w o f 

re se arc h in the  are a  o f MF by mapping  

e xisting  re se arc h ac tivitie s and kno wle dge .
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4.  What are  the  main are as in whic h re se arc h is be ing  c arrie d o ut?

3. What is the  le ve l o f c o llabo ratio n?

2.  Sc ie ntific  pro duc tio n o n Me dite rrane an fo re sts

Co re  mapping  o b je c tive s - que stio ns

OBJECTIVESOBJECTIVES

1. What is the  c urre nt re se arc h c apac ity in te rms o f unive rsitie s, re se arc h institute s,   

budge t, re se arc h sta ff, e xpe rime ntal infrastruc ture s?  
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METHOMETHODOLOGYDOLOGY

SurveySurvey

QuestionnairesQuestionnaires Scientific databaseScientific database
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SurveySurvey‐‐QuestionnairesQuestionnaires

METHOMETHODOLOGYDOLOGY
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Two  type s o f que stio nnaire s: 

̇ Funding  bo die s 

̇ Re se arc h o rganizatio ns



SurveySurvey‐‐QuestionnairesQuestionnaires

METHOMETHODOLOGYDOLOGY

X Fo re st re se arc h struc ture s (numbe r, lo c atio n)

X Re se arc h sta ff (pe rmane nt, no n-pe rmane nt)

X ISI pape rs

X Budge t fo r re se arc h (o ve ra ll, fo r fo re stry)

X Re se arc h pro je c ts

X Re se arc h infrastruc ture s...
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Two  type s o f que stio nnaire s: 

Re se arc h 

indic ato rs
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SurveySurvey‐‐QuestionnairesQuestionnaires

METHOMETHODOLOGYDOLOGY

ParticipantsParticipants
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me dite rrane an fo re st*; me dite rrane an AND fo re st* manage me nt; me dite rrane an AND silvic ulture ; 

me dite rrane an AND agro fo re stry; me dite rrane an AND urban fo re st*; me dite rrane an fo re st* AND 

e c o physio lo gy; me dite rrane an AND wo o d harve sting ; me dite rrane an AND land use ; me dite rrane an AND 

landsc ape  e c o lo gy; me dite rrane an fo re st* AND abo ve gro und b io mass; me dite rrane an fo re st* AND 

c limate ; me dite rrane an fo re st* AND fire ; me dite rrane an fo re st* AND atmo sphe r* c hange ; me dite rrane an 

fo re st* AND e missio ns; me dite rrane an fo re st* AND trac e  gase s; me dite rrane an fo re st* AND nitro * o xide s; 

me dite rrane an fo re st* AND o zo ne ; me dite rrane an fo re st* AND wate r; me dite rrane an fo re st* AND dive rsity; 

me dite rrane an fo re st* AND e c o syste m pro c e sse s; me dite rrane an fo re st* AND e c o syste m func tio n*; 

me dite rrane an fo re st* AND fo re st ge ne tic s; me dite rrane an fo re st* AND fo re st tre e  bre e ding ; 

me dite rrane an fo re st* AND fo re st b io te c hno lo gy…

Re pre se ntative  ke ywo rds use d:

METHOMETHODOLOGYDOLOGY

SurveySurvey‐‐ Source selection: Public atio ns (in Eng lish) 

fro m the  We b o f Sc ie nc e  b ib lio graphic  

database  (period 1990–2014)
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Co llabo ratio ns (Who  wo rks with who m)

Main re se arc h are as/ to pic s

SurveySurvey‐‐

METHOMETHODOLOGYDOLOGY

̌ Meso‐level
̌ Macro‐level

Period Period 
2010 2010 ‐‐ 20142014

FORESTERRA Final Conference, Lisbon, Portugal 24‐26 November 2015

Sc ie ntific  pro duc tio n (ho w many, whe re , who )

Source selection: Public atio ns (in Eng lish) 

fro m the  We b o f Sc ie nc e  b ib lio graphic  

database  (period 1990–2014)



RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Co untrie s partic ipating  in the

FORESTERRA Co nso rtium.

Se ve nty-five  

que stio nnaire s 
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1. What is the  c urre nt re se arc h c apac ity in te rms o f unive rsitie s, re se arc h institute s,   

budge t, re se arc h sta ff, infrastruc ture s…?  

62 Research organizations
13 Funding bodies
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Universities (Universities (26%26%) and research institutes () and research institutes (74%74%))
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Research staffResearch staff
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Research staffResearch staff
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3,600 researchers



Country Overall Budget Budget Forest projects RDE (% of GDP)

Franc e 87.4 21.2 2.25

Spain 54.1 17.0 1.38

Italy 50.8 16.4 1.26

Turke y 27.7 5.1 0.85

Cro atia 10.1 3.0 0.76

Po rtugal 8.0 2.2 1.56

Gre e c e 6.7 2.1 0.68

Slo ve nia 6.6 3.3 2.29

Bulgaria 1.8 0.7 0.59

Alge ria 5.0 0.6 na

Tunisia 0.8 0.2 1.10

Mo ro c c o 0.6 0.2 0.73

Total 259.5 72.0

Budget Budget (M(M€€ YY‐‐11))
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s



Number of Forest projectsNumber of Forest projects
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Country Forest projects (N Y-1)

Franc e na

Spain 111

Italy 87

Turke y 128

Cro atia 73

Po rtugal 11

Gre e c e 46

Slo ve nia 35

Bulgaria 34

Alge ria 24

Tunisia 5

Mo ro c c o 11

Total 565



Number of ISI papersNumber of ISI papers
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Country ISI Papers (Nr Y
-1

)

Franc e 261

Italy 226

Spain 221

Turke y 151

Gre e c e 135

Po rtugal 108

Slo ve nia 38

Tunisia 29

Cro atia 24

Bulgaria 21

Mo ro c c o 10

Alge ria 9

Total 1233
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Performances in forest research capacityPerformances in forest research capacity
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Similarity
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Experimental plantation & Forest research site for long‐
term monitoring

Forest Genetics and Biotechnology lab

Forest Nursery, Climate  chambers, Rhizotrons, Phytotrons 
& Micropropagation  lab

Meteorological station,  Lab and field equipments for 
climate change studies

Stable isotopes & Chemistry  labs

Arboretum, Forest genetic trial, Seed bank & Seed lab

Eco‐physiology lab

Forest Protection lab (entomology  and pathology)

Silviculture & Forest biometry  lab

Soil lab

Environmental, GIS and Forest Geomatics  labs

Biomass, Economics & Wood Technology labs 

Forest Hydrology  lab

Fire ecology labs

Forest Biochemistry  lab

Wood harvesting, Mechanization,  Trasportation & 
Ergonomics lab

Carbon flux towers

Botanical garden & Botany  lab

Mobile Lab Unit

N
r Research infrastructuresResearch infrastructures
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

distributiondistribution
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RESULTS RESULTS Surve y Surve y -- Que stio nnaire sQue stio nnaire s

Research lines 

0 5 10 15 20 25 30 35 40 45 50

Phytoremediation, phytodepuration and use of treated waste water

Urban forestry, territorial planning and tree architecture

Botany and taxonomy, identification and classification of plant species

Assessment of ecological risks and natural hazards

Forest law, policy and governance

Dryland forestry, reversing forest degradation and desertification 

Social forestry, socio-economic drivers and benefits for people and local communities

Forest biotechnology, gene characterization and genomics

Ecophysiological responses to cold, drought, salinity and other stresses

Wood technology, chemical, physical, mechanical and estetical properties of wood

Wood harvesting and processing, machineries, infrstructures and impacts

Forest carbon storage, fluxes and nutrient cycling

Forests economics, evaluation of forest ecosystem goods and services, green economy

Pre/post-transformation wood and non-wood forest products, pulp and paper 

Effects of forest fires, risk assessment, management and modeling

Landscape ecology, land use change, monitoring and remote sensing

Soil conservation, forest hydrology and watershed mangement

Tree breeding, propagation, seeding, nursery, plantation and reforestation techniques

Biomass production, bioenergy and agroforestry

Plant and animal biodiversity, protected area management 

Forest health, pest control, effects of pollutants and BVOC

Forest inventory, planning, silviculture and sustainable management

Ecological interactions, global and climate change, adaptation and genetic resources

Number of forest research lines



Sc ie ntific  pro duc tio n: numbe r o f public atio ns (1990-2014)

RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e
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8,2038,203 Mediterranean forest publicationsMediterranean forest publications
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65,000 forestry 
publications (1990‐2014)

MedF/TotF = 13% MedF/TotF = 13% (1990(1990‐‐
2014)2014)

MedF/TotF = 18% MedF/TotF = 18% (2010(2010‐‐2014)2014)

Questionnaire Survey (ISI papers=1,200)



Sc ie ntific  pro duc tio n: in whic h jo urnals?

RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

596 Journals
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GLOBAL CHANGE BIOLOGY

GEODERMA
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INTERNATIONAL JOURNAL OF REMOTE SENSING

SOIL BIOLOGY BIOCHEMISTRY

PLANT AND SOIL

JOURNAL OF VEGETATION SCIENCE

BIOLOGICAL CONSERVATION

JOURNAL OF HYDROLOGY

JOURNAL OF BIOGEOGRAPHY

PLOS ONE

INTERNATIONAL JOURNAL OF ECOLOGY

BIODIVERSITY AND CONSERVATION

ANNALS OF FOREST SCIENCE

CATENA

INTERNATIONAL JOURNAL OF WILDLAND FIRE

PLANT ECOLOGY

FOREST ECOLOGY AND MANAGEMENT

N. of publicationsJournals
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RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Sc ie ntific  pro duc tio n: who ?

Top 20 research organizations



̌ Meso‐level: universities and research institutes

̌ Macro‐level: countries
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RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Co llabo ratio ns (Who  wo rks with who m)



Collaborative network among research organizations research organizations in FORESTERRA’s countries
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RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Majority of collaborations occurs
at the intra‐national level
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RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Collaborative network among FORESTERRA’s countries



RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Most relevant research areas? 
884 te rms884 te rms

biodiversity

water stress

severe drougth

n deposition

wue

water limitation

c sequestration

ozone

community composition

gcmpollen

Blue  cluster:  Silviculture  and  Forest 
Management. Tree biometrics and tree eco‐
physiology. 

Green cluster: soil, nutrient 
cycling, carbon

Yellow cluster: fire, water‐
hydrology, chemistry

Red cluster: Ecology and Biodiversity 
conservation, policy



RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

ozone

What are the hot topics? 

n deposition

gcm

biodiversity

voc

water stress

community composition

water limitation

c sequestration

wue

severe drougth

pollen

Color reflects the average 

citation impact of a term
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High (hot topic)



RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Western‐Central Med. countries
France‐Italy‐Portugal‐Spain

diversity

biodiversity

land use change

leaf

modelling approach

Topic Occurrenc

e

Soil 562

Landscape 443

Habitat 387

Growth 334

Diversity 331

Conservation 318

Drought 309

Abundance 299

Soil organic 
carbon

261

Biodiversity 241

Precipitation 236

Biomass 191



RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

84 terms

conservation

Topic Occurrence

Diversity 59

Soil 57

Habitat 46

Structure 45

Classification 43

Mapping 42

Conservation 39

Risk 39

Biodiversity 32

Water 32

Species richness 29

Prediction 24

Eastern‐Southern  Med. countries:
Bulgaria‐Croatia‐Greece‐ Slovenia‐Turkey



RESULTS RESULTS Surve y Surve y –– We b o f Sc ie nc eWe b o f Sc ie nc e

Topic Occurrence

Model 62

Forest 50

Structure 43

Tree 42

Soil 36

Vegetation 28

Water 28

Abundance 21

Diversity 20

Irrigation 20

Soil property 18

Northern Africa Med. ountries: Algeria‐Morocco‐Tunisia
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Through these surveys we were able to:

1.Mapping  Me dite ranne an fo re st re se arc h c apac ity and 

ac tivitie s;

2.Ide ntify the  main and/ o r le ss studie d me dite rrane an 

re se arc h to pic s (ho t to pic s);

3.Ide ntify the  fluxe s o f c o llabo ratio ns amo ng  FORESTERRA 

c o untrie s and institutio ns ((dis)c o nne c tio ns);

4.Ide ntify the  ge o graphic a l pe c uliarity in fo re st re se arc h;

Synthe sisSynthe sis



Co nc lusio nsCo nc lusio ns
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High ge o graphic  fragme ntatio n o f re se arc h c apac itie s in the  

Me dite rrane an, e nc o urag ing  signals o f ac tivity in the  last 

de c ade

Oppo rtunitie s e xist to  re info rc e  c o llabo ratio ns

Re se arc h to pic s addre sse d

̇ Multidisc iplinarity

̇ Ge o graphic a l pe c uliaritie s 
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Thank you for your attention!


