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PROGRAM 
14:00-15:30 h.  
o Presentation of participants 
o Workshop objectives and program 
o Incorporating climate change adaptation into planning and management. Experiences from Spain. 
o (José A. Atauri, EUROPARC-España) 
o Experiencies of adaptation in Catalunya  (Leo Bejarano, Generalitat de Catalunya) 
 
 
 
 
 
16:00-18:00 h.  
o  Other experiences on adaptation 
o Discussion and conclusions   

 



Objectives of the Workshop: 
 
• Explore current state of the art in climate change and protected areas - 
• Identify on-the-ground adaptation projects and experiences 

 
• Suggest new approaches to PA management under climate change (new 

vision, new criteria) 
 

• Identify actions/projects to be developed at an European level 
 

 



MITIGATION  
Action aimed to reduce sources or improve sinks of greenhouse gases. 
 
ADAPTATION  
Adjustment in natural or human systems in response to predicted climatic changes or their effects, 
aimed to reduce damages or exploit opportunities.   
 
Alternatives to adaptation (after IPCC, 2014) 
 
• Human development: Better access to education, nutrition, health services, Poverty 

alleviation, livelihood security 
• Risk management: Early warning systems; Shelters against floods and cyclones; Building codes 

and practices; Storm management etc 
Engineering alternatives:  coastal protection structures; Flood levees; Water storage; 
Adjustments in power plants and power grids. 

• Technological options: New varieties of crops and livestock; Efficient irrigation; Water saving 
technologies; Desalination, etc. 

• Ecosystem Based Adaptation: Maintenance of coastal wetlands, Forestry; Management of 
river basins and reservoirs; Reducing the intensity of other stressors on ecosystems Maintaining 
genetic diversity; Manipulation of disturbance regimes; Management of natural resources 

BEFORE WE START….. 



1. Analysis of a sample of management plans (n=60) 

3. Compilation of adaptation projects in PA 

4. Survey to managers and scientists 

5.  Three  Workshops 

6. Implementation in 4 case studies 

7. Compilation in a  technical Manual 

8.Dissemination of results 

INCORPORATING CLIMATE CHANGE ADAPTATION INTO PLANNING AND 
MANAGEMENT. EXPERIENCES FROM SPAIN. 



0  - SETTING THE SCENE 
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WHAT ARE THE MAIN THREATS OR DRIVERS OF CHANGE IN PROTECTED AREAS ? 



CHANGES IN CLIMATIC VARIABLES 
- Decreased number of snow days 
- Decreased time of snow permanence 
- Decreased number of extreme cold days 
- Altered pattern of rainfall 
- Decreased mean annual precipitation 
- Increased mean temperature in ocean waters (0-50 m)  
MORE FREQUENT / INTENSE  EXTREME EVENTS 
- Longer droughts 
- Increased forest fire risk 
- Increased autumn storms 
- Increased frequency of floods 
- Coastal storms more frequent and intense 
CHANGES IN PHENOLOGY 
- Delay in leaves fall in deciduous species  
- Earlier blooming 
- Alteration of reproductive phenology in birds and butterflies 
- Alteration of migration patterns in birds 
- Alteration in pollination 
CHANGES IN HABITAT DISTRIBUTION 
- Elevation of forest ecotone  
- Local extinction of alpine species (i.e.  Antenaria dioica) 
- Decline of deciduous forests (Taxus, Sorbus, etc.) 
- Substitution by xeric species 
- Invasion of exotic species 
- Decline of humid habitats (moors). 

0  - SETTING THE SCENE 
EVIDENCE OF CLIMATE CHANGE (I) 



CHANGES IN DISTRIBUTION OF  FAUNAL SPECIES 
- Elevation of lower distribution limit of 18 high mountain butterfly species 
- Changes in species composition in butterfly communities 
- Invasion of southern species 
INCREASED VULNERABILITY 
- More impact of forest plagues 
- Defoliation and mortality 
- High mortality in sea bed habitats. 
ALTERED BIOPHYSICAL PROCESSES 
- Alteration of hydrological cycles in fluctuant wetlands 
- Increased salinization in croplands 
- Coastal erosion (increased sea level) 
- Salinization of coastal aquifers 
- Decreased flow in streams and rivers 

Source: online survey to managers (n=70) and scientists (n= 85) 

0  - SETTING THE SCENE 
EVIDENCE OF CLIMATE CHANGE (II) 



Habitats and species in its altitudinal distribution limit 
- Sub-alpine forests and meadows 
- Beech forests, oak forests (Quercus pyrenaica) 
- Alpine meadows 
- Fauna: alpine species (Lagopus muta, Tetrao urogallus, Perdix perdix, Parnassius apollo 
- Flora: Leontopodium alpinum, Diphhasiastrum alpinum, Ranunculus amplexicaulis,  Silene ciliata, 

Geranium cinereum, Nepeta tuberosa, Ramonda myconi, Dryopteris mindshelkensis 

Relict habitats, linked to wet environments 
- Alpine tundra  
- Abies pinsapo forests 
- Laurisilva (Canary Islands) 
- Species restricted to humid sites (ej.: Pinguicula vallisneriifolia, Narcissus longispathus) 

Forests in its biogeographical distribution limit 
- Quercus ilex and Quercus rotundifolia forests 
- Pine forests (Pinus nigra) 

Aquatic habitats 
- Flooded meadows 
- Moors 
- Riparian forests 

Steppe habitats 

Anthropic habitats 
- Pastures 
- Dehesas 

Coastal habitats and species 
- Halophytic marshes, coastal wetlands   
- Coastal forests 
- Dunes 

Marine habitats and species 
- Posidonia, Maërl, Cladocora caespitosa,Gorgonia reefs, bentic communities 

Source: online survey to managers (n=70) and scientists (n= 85) 

HABITATS MOST VULNERABLE TO CLIMATE CHANGE 
0  - SETTING THE SCENE 
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TO WHAT DEGREE IS CLIMATE CHANGE ADAPTATION INCLUDED IN MANAGEMENT PLANS? 

I  - ADAPTATION IN THE PLANNING PROCESS 

Source: online survey to managers (n=70) and scientists (n= 85) 
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EVALUATION 

Climate change adaptation in the management cycle 

I  - ADAPTATION IN THE PLANNING PROCESS 



Monitoring and evaluation 
Climate change indicators 
Effectiveness assessment  

Current climate and registered trends 

Sensible elements to climate change (species, habitats, 
ecosystem services) 

Climate change vulnerability of target elements 

Regional climate change scenarios 

Increase resilience to climate change 
Clear link to climate change adaptation 

Adaptation meassures.  
Focus on ecosystem services 

Consider climate variables and other climate change 
indicators (i.e.  Phenology) 

PLANNING PROCCESS CLIMATE CHANGE ISSUES 

Diagnosis 

Identification of target conservation elements 

Vulnerability analysis 

Definition of future secenarios 

Definition of management objectives 
General 
Operative 

Management meassures 
Actions 
Regulations 
Zoning 

I  - ADAPTATION IN THE PLANNING PROCESS 



+ 

“Guidelines for adaptation in 
planning and management of 
protected areas” Checklist 

I  - ADAPTATION IN THE PLANNING PROCESS 



“Monte de los Enebrales” Management Plan 
Trend in mean annual temperature in Daroca (Zaragoza) in 1920 - 2011 

I  - ADAPTATION IN THE PLANNING PROCESS 

PILOT CASE STUDIES 



Changes in spatial 
distribution of 
bioclimatic zones under 
IPCC climate scenarios 

I  - ADAPTATION IN THE PLANNING PROCESS 

PILOT CASE STUDIES 



22 adaptation projects 
 
Forest management:    10 
Restoration of coastal habitats:    4 
Wetland restoration:    2 
Improvement of habitat for amphibians:  4 
Species translocation:    1 
 

Wikiconservacion.org 

II  - ADAPTATION  IN THE IMPLEMENTATION PHASE 

ARE ADAPTATION PROJECTS BEING IMPLEMENTED IN PROTECTED AREAS? 



“CLIMATE CHANGE ADAPTATION PROJECTS IN SPAIN” 
NOMBRE FINANCIA ENP CCAA 

Restauración y regeneración en Montes Públicos de los Ayuntamientos de Algeciras y Los Barrios Junta de 
Andalucía PN Alcornocales Andalucía 

Restauración de zona afectada por el incendio de 2005 en el Parque Nacional y Parque Natural de 
Sierra Nevada 

Junta de 
Andalucía PN Sierra Nevada Andalucía 

Protección de servicios ecosistémicos clave amenazados por el Cambio Climático mediante gestión 
adaptativa de socioecosistemas mediterráneos LIFE 

Doñana, Cabo de Gata y 
Sierra Nevada Andalucía 

Mejora de masas de monte bajo de Quercus pyrenaica mediante resalveo en el Parque Natural del 
Moncayo 

Gobierno de 
Aragón PN Moncayo Aragón 

Gestión forestal sostenible en Menorca en un contexto de cambio climático LIFE RB Menorca Baleares 

Recuperación de la jarilla de cumbre (Helianthemum juliae) en el Parque Nacional del Teide Gobierno de 
Canarias P Nac del Teide Canarias  

Restauración de la Laguna de Lastras de Cuéllar y Hontalbilla  Plan PIMA 
Adapta ZEC Lagunas de Cantalejo Castilla y León 

Un refugio de anfibios en el Parque Nacional de la Sierra de Guadarrama Plan PIMA 
Adapta PN Sierra Guadarrama Castilla y León 

Desurbanización y recuperación de la funcionalidad ecológica en los sistemas costeros de la 
Pletera LIFE PN Montgri Cataluña 

Proyecto piloto de medidas de mitigación y adaptación al cambio climático en el Delta del Ebro LIFE PN Delta del Ebre Cataluña 

Intervenciones en masas mixtas para favorecer el hábitat de las tejedas LIFE TAXUS PNIN Poblet Cataluña 

Conservación y puesta en valor de rodales singulares de Pinus nigra LIFE PN Ports Cataluña 

Adaptando el Mediterráneo al cambio climático en tres cuencas representativas de Cataluña LIFE Varios Cataluña 

Restauración y gestión del hábitat en dos lagunas costeras del Delta del Ebro Plan PIMA 
Adapta/LIFE PN Delta del Ebre Cataluña  

Actuaciones para la mejora de hábitats de anfibios en el Parque Nacional de Monfragüe Plan PIMA 
Adapta P Nac Monfragüe Extremadura 

Regeneración del sistema dunar de la playa de Laida LIFE RB Urdaibai País Vasco 

Restauración integral del estuario superior del rio Oka Gobierno Vasco RB Urdaibai País Vasco 

Actuaciones para la gestión forestal adaptativa en el Parque Nacional de Cabañeros Plan PIMA 
Adapta P Nac Cabañeros Castilla-La 

Mancha 
Ejecución de infraestructuras para la restauración y regeneración de nuevos hábitats para anfibios 
amenazados en el Parque Nacional de Cabañeros 

Plan PIMA 
Adapta P Nac Cabañeros Castilla-La 

Mancha 

Actuaciones para la gestión forestal adaptativa en el Parque Nacional de la Sierra de Guadarrama Plan PIMA 
Adapta 

P Nac. Sierra de 
Guadarrama Castilla y León 

Actuaciones para la gestión forestal adaptativa en la Finca Dehesa de San Juan del Parque Nacional 
de Sierra Nevada 

Plan PIMA 
Adapta P. Nac. Sierra Nevada 

Andalucía 

Actuaciones para la mejora de hábitats de anfibios en el Parque Nacional de Sierra Nevada Plan PIMA 
Adapta P. Nac. Sierra Nevada Andalucía 



Source: online survey to managers (n=70) and scientists (n= 85) 

II  - ADAPTATION  IN THE IMPLEMENTATION PHASE 

WHAT ARE THE PRIORITIES IN ADAPTATION IN PROTECTED AREAS? 

Monitoring of ecological and social processes 

 

 Monitoring of species/habitats 

 

Climate monitoring 
 

Specific Adaptation measures 

 

Include adaptation criteria in current management actions 

 

None 

Managers Scientists 
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Insuficiente formación sobre cambio climático de los técnicos
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Existen otras prioridades en la investigación
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WHY IS CLIMATE CHANGE ADAPTATION NOT CONSIDERED IN PLANNING/MANAGEMENT OF 
PROTECTED AREAS? 

Source: online survey to managers (n=70) and scientists (n= 85) 

Other research priorities 

 

 Other management priorities 

 

Lack of practical tools 
 

Insufficient training skills 

 

Insufficient knowledge transfer 

 

High uncertainty on scientific models 

 

Lack of scientific knowledge 



Further steps (2018) 
• Implementation in Pilot cases 
• Development of toolkit (online) 
• Dissemination of Manual for adaptation 
• Networking...? 

Conclusions 
 
• Climate change is here 
• Challenge for habitats, species...and park managers 
• Adaptation is not sufficiently considered 
• Adaptation criteria may be included in management plans 
• Specific adaptation actions may be implemented 
• Lack of tools  
 

Con el apoyo de: 
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