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Preface 

The approach presented in this management handbook was developed and tested within the EU 

INTERREG project HABIT-CHANGE. From 2010-2013 the project explored opportunities to adapt 

management of large European conservation areas, like biosphere reserves, national parks, and 

nature parks, to climate change. HABIT-CHANGE realised a science-management partnership that 

aimed to translate scientific knowledge into practical adaptation planning and “on the ground” 

actions.  

Work in HABIT-CHANGE and the results presented in this Handbook are based on ideas and 

experiences from local experts and existing literature1. A review of 53 different guidelines with the 

focus on recommendations and guidance for site management and adaptation to climate change in 

nature conservation and a bibliography of more country specific information for Central and Eastern 

European countries are available as individual reports2. In contrast to these reports, this Handbook is 

not written as a piece of scientific literature. It is a user-oriented guideline. Hence, you will find 

suggestions for further readings in the text, but we have tried to limit the amount of literature to a 

minimum. This does not imply that we do not value the wealth of existing literature. We know that 

there is interesting literature out there that might touch upon one or the other specific aspect, but 

we wanted to keep things as simple as possible.  

The presented approach was tested and applied in six protected areas across Central Europe. Each 

area developed a Climate Change Adapted Management Plan. The project helped to gather valuable 

information on how such a planning process should be organised and what content, data and 

methods are essential - but also feasible - for protected areas coping with climate change. This 

Handbook is building on the experiences made in HABIT-CHANGE and the evaluation of the Climate 

Change Adapted Management Plans. It provides guidance and useful support to initiate the process 

of adaptation to climate change in the management of protected areas and other fields of resource 

management. 

                                                           
1
To name just a few: 

Baron, J. , Gunderson, L., Allen, C., Fleihmann, E., McKenzie, D., Meyerson, L. A., Oropeza, J., Stephenson, N. (2009). Options 

for National Parks and Reserves for Adapting to Climate Change. Environmental Management 44:1033–1042 

Bouwma, I., Vos, C., Biemans, M., McIntosh, N., van Apeldoorn R., Verdonschot P. (2012). Draft Guidelines on Climate 
Change and Natura 2000. Draft Guidelines on dealing with the impact of climate change on the management of Natura 
2000’ (ENV B.3./SER/2010/0015r). 

Cross, M., Zavaleta, E., Bachelet, D., Brooks, M., Enquist, C., Fleishman, E., Graumlich, L., Groves, C., Hannah, L., Hansen, L., 
Hayward, G., Koopman, M., Lawler, J., Malcom, J., Nordgren, J., Petersen, B., Rowland, E., Scott, D., Shafer, S., Shaw, M., 
Tabor, G. (2012). The Adaptation for Conservation Targets (ACT) Framework: A tool for incorporating climate change into 
natural resource management. Environmental Management 50:341–351  

Hansen, L. & Hoffmann, J. (2011). Climate Savvy – adapting Conservation and Resource Management to a Changing World. 
Island Press, Washington 

Heller, N. & Zavaleta, E. (2009). Biodiversity management in the face of climate change: A review of 22 years of 

recommendations. Biological Conservation 142 (2000):14‐32 

Lawler, J. (2009). Climate change adaptation strategies for resource management and conservation planning. Annals of the  
N.Y. Academy of Science 1162:79–98 

Stolton, S. & Dudley, N. (eds.) (2010): Managing for climate change – developing strategies for protected area managers. 
Federal Agency for Nature Conservation/UNDP, available at www.bfn.de 

2
 Report on Management Guidelines (Output 6.2.1) and Literature Review (Output 3.1.1), available at www.habit-change.eu 
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1. Purpose and Objective of the Handbook and How to Use it 

This management handbook is written for protected area managers, conservation managers and 

management planners who want to adapt the management of natural resources to climate change. It 

provides a guideline on how to answer the most important questions of conservation and resource 

managers in the face of climate change:  

1. What impacts will climate change have on the protected area or selected conservation 

features?  

2. How to deal with uncertainties in climate projections and impact assessments? 

3. How can conservation and resource management adapt to changing conditions?  

4. How to integrate social, economic and ecological interests of stakeholders and land users in 

the adaptation process to guarantee accepted sustainable and effective resource 

management under climate change? 

This handbook will guide managers through basic work steps and procedures that are necessary to 

initiate and plan adaptation to climate change. A definition of objectives, content and methods for 

each work step is completed by examples from HABIT-CHANGE and a practical checklist that helps to 

apply the approach. The handbook provides assistance for impact assessments as well as the 

identification of suitable adaptation strategies and measures. It gives guidance for practical 

adaptation planning which can easily be fitted to site-specific situations. This step by step guidance 

aims to: 

 Assist experts in the field of conservation and resource management in adapting existing 

management to climate change and initiate a long term adaptation process 

 Define the scope, work steps and content the adaptation process should cover 

 Introduce Adaptive Management as a management concept to deal with climate induced 

uncertainties 

 Provide information on how to involve relevant stakeholders in the adaptation and management 

process 

The potential adaptation activities in conservation and resource management are numerous. A short 

guideline like this cannot cover all options and strategies. Consequently, the approach is primarily 

focused on the organisation of the adaptation process.  

In HABIT-CHANGE we learned that it is helpful to document the results of the adaptation process in a 

Climate Change Adapted Management Plan. However, the generic framework can also be used 

without developing such a document. 
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2. The Adaptation Process and Adaptive Management - An 

Overview 

From a conceptual point of view, it helps to split the adaptation process into a preparation phase, a 

planning phase and an implementation phase. 

In the preparation phase you should get familiar with the framework and define the scope and 

target, understand the basic principles of effective adaptation to climate change and the concept of 

an adaptive management. Based on the basic understanding of conservation management and 

adaptation planning, you should include two work steps in the preparation phase:  

 Identification of the conservation features targeted for the adaptation process and the 

definition of precise objectives and expected outcomes of the planning process 

 Development of a concept for stakeholder involvement in the planning process 

The planning phase includes the following steps: 

 Development of a conceptual model that allows to identify all pressures and drivers 

influencing the status of the targeted conservation feature 

 Data collection and inventory 

 Assessment of potential impacts of climate change on targeted conservation feature 

including analysis of changes in exposure and sensitivity 

 Integrated impact assessment of existing (e.g. land use related) and expected (climate-

related) pressures on targeted features 

 Identification of potential adaptation actions for management 

 Selection and prioritisation of site and target specific adaptation actions 

 Development of a monitoring concept for climate change impacts and management 

effectiveness 

The implementation phase includes two steps: 

 Implementation and monitoring 

 Evaluation of implemented measures, strategies and monitoring results as a basis for 

adjustment and revision 
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Figure 1: Framework for the adaptation process 
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2.1. General Principles of Adaptation to Climate Change 

An operating and effective management of natural resources and protected areas is a precondition 

for effective adaptation. The adaptation process should build on local and regional management 

experience and existing plans and concepts. 

You will find many reports and handbooks on the general principles and guidelines about 

management planning for protected areas and natural resource management and their content need 

not be repeated here3. Depending on the conservation feature you want to address, different steps 

and components of the planning and management process will need more attention than others. In 

general, management planning is described as a circular and continuous process that includes at 

least the elements of preparation, implementation and revision (see Figure 2). 

Protected area and natural resource management under climate change depends on the strict 

compliance with two principles of effective conservation management:  

1. Take care that responsibilities are precisely 

defined in each working step. 

2. Define conservation objectives SMART: specific, 

measurable, attainable, relevant, and time-

bound. 

 

 

 

 

Ten guiding principles for adaptation to climate change can be defined in reference to Prutsch et al. 

20104. You should keep these principles in mind during the entire planning and adaptation process, 

even if their relevance varies in the different work steps. We specified the principles with focus on 

conservation management: 

                                                           
3
For literature on effective management of protected area please refer to: 

Hockings, M., Stolton, S., Leverington, S., Dudley, N. & Courrau, J. 2006. Evaluating Effectiveness: A Framework for 
Assessing Management Effectiveness of Protected Areas 2nd Edition. Best Practice Protected Area Guidelines Series No. 14. 
Gland, Switzerland: IUCN.  

Kopylova, S.L. & Danilina, N.R. (Eds.) 2011. Protected Area Staff Training: Guidelines for Planning and Management. Best 
Practice Protected Area Guidelines Series No. 17. Gland, Switzerland: IUCN.  

IUCN/SSC 2008. Strategic Planning for Species Conservation: A Handbook. Version 1.0. Gland, Switzerland: IUCN Species 
Survival Commission.  

Thomas, L. & Middleton, J. 2003. Guidelines for Management Planning of Protected Areas. World Commission on Protected 
Areas (WCPA). Best Practice Protected Area Guidelines Series No. 10. Gland, Switzerland: IUCN. 
4
Prutsch, A., Grothmann, T., Schauser, I, Otto, S. McCallum, S. 2010. Guiding principles for adaptation to climate change in 

Europe. ETC/ACC Technical Paper 2010/6. Bilthoven, Netherlands: European Topic Centre on Air and Climate Change 
(ETC/ACC)  

Figure 2: Management planning as a 
continuous cycle with three main elements 
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1. Initiate adaptation, ensure commitment of all relevant stakeholders and management 

authorities 

2. Build knowledge and awareness among decision makers and stakeholders 

3. Identify relevant stakeholders and cooperate with them throughout the entire adaptation 

process 

4. Work with uncertainties, address and quantify them, by implementing the concept of 

Adaptive Management 

5. Explore potential climate change impacts and identify priority concerns 

6. Explore a wide spectrum of adaptation options 

7. Prioritise adaptation options 

8. Modify existing policies, structures and processes and management actions 

9. Avoid maladaptation by referring to already observed impacts of climate change and to local 

expertise 

10. Monitor actual impacts of climate change and management effectiveness and evaluate 

adapted management systematically 

A concept for conservation and natural resource management that allows following most of these 

guiding principles is an approach called “Adapted Management”. 

 

2.2. Introducing Adaptive Management 

In climate impact research many authors recommend to introduce the concept of Adaptive 

Management to guide and structure the climate adaptation process in conservation and resource 

management (e.g. Baron et al. 20095, Heller and Zavaleta 20096). However, the concept of Adaptive 

Management was developed with other problems than climate change in mind. Even though it can 

be an important concept, it should not be confused with the specific adaptation of management to 

climate change. Adaptive Management is a management concept and principle to deal with 

uncertainty and knowledge gaps.  

Basic principles and goals of Adaptive Management are:  

 Learning while doing and closing knowledge gaps  

 Managing uncertainties  

 Involving local stakeholders to ensure their commitment, use expertise and knowledge 
                                                           
5
 Baron, J. S., Gunderson, L., Allen, C. D., Fleihmann, E., McKenzie, D., Meyerson, L. A., Oropeza, J., Stephenson, N. 2009. 

Options for National Parks and Reserves for Adapting to Climate Change. In: Environ-mental Management 44:1033–1042.  
6
 Heller, N.E. & Zavaleta, E.S. 2009. Biodiversity management in the face of climate change: A review of 22 years of 

recommendations. In: Biological Conservation 142 (2000):14‐32. 
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 Improving management effectiveness 

 Testing multiple and alternative management approaches 

Adaptive Management is a structured approach for decision-making without detailed or sufficient 

data. The integration of local and regional expertise (stakeholder involvement) allows making solid 

and widely accepted decisions without extensive data sets and modelling. The introduction of an 

Adaptive Management requires that existing knowledge gaps and uncertainties concerning species, 

ecosystems, climate change (impacts) and management effectiveness are gathered and objectively 

documented. In contrast to “traditional” decision making in conservation management, Adaptive 

Management requires new and additional activities that are essential for successful implementation. 

Those are (according to Williams et al. 2009)7:  

 The development of a conceptual model to describe and characterise different ideas 

(hypotheses) about how the system works and to identify points for intervention by 

management 

 The description of expected and projected impacts (consequences) of alternative 

management options and key uncertainties regarding the projections 

 The identification of a range of decision alternatives from which actions are to be selected 

for implementation and testing 

 The development of a monitoring plan to track the resource status and effectiveness of 

alternative management measures 

The work steps presented in this Guideline have been designed with the concept of Adaptive 

Management in mind. We recommend using the Adaptive Management Cycle as a role model for the 

implementation and evaluation of the adaptation process. 

                                                           
7
 Williams, B. K., Szaro, R. C., Shapiro, C. D. (2009). Adaptive Management. Technical Guide. The U.S. Department of the 

Interior. 
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3. Work Steps of the Adaptation Process 

In the following chapters, you will find a detailed description of each step in the adaptation process. 

We give practice oriented information on the objectives and purpose, content and methods as well 

as on the potential outcome and the role of stakeholders. Based on the experience from HABIT-

CHANGE we present practice examples and provide checklists with relevant questions to be 

answered in the respective work step.  

3.1. The Preparation Phase 

The preparation phase should be implemented by a small group of committed experts and decision-

makers. It should be used to clarify the questions to be answered during the adaptation process, to 

search for partners, allies, and local experts who are willing to support you and contribute their 

knowledge and experience. The main purpose of the preparation phase is to plan, organise and 

prepare the planning and participation process. It aims to explore the context for adaptation and 

collect relevant methodical and technical information.  

Before starting the adaptation process, you should make sure that the basic principles of 

conservation planning and management as well as of adaptation planning to climate change are 

known and accepted by those you want to take along on this journey – or even better – by all 

relevant stakeholders. Get to know these principles (Chapter 2.1) and communicate them to all 

stakeholders during the process of adaptation planning. Provide stakeholders also with sufficient 

information about the steps you are planning to take and expected outcomes or goals. Do this as 

early as possible to ensure acceptance and willingness to cooperate. 

 

3.1.1. Identify a conservation feature for adaptation and define expected results of the adaptation 

process 

Natural systems are complex structures with a vast number of interactions, functional relations and 

interdependencies. Therefore, you must focus on one specific conservation feature to avoid 

overloading the planning process. 

To gather experience with the framework for adaptation planning we suggest to select a 

conservation feature you already have some management experience with and where basic data is 

available. Choose a conservation feature that is limited to a specific area and has precise 

conservation objectives.  

A precise definition of the expected outcome and results of the adaptation process is very important 

to shape the content of the planning process and to select suitable methods, tools and work steps. If 

the main purpose of the adaptation planning is to raise awareness for potential impacts of climate 

change or improve knowledge among stakeholders and policy makers the results must be 

appropriate for communication with laymen, who are not experts in conservation management. 

Maps, charts, graphs and other illustrations are more useful for this communication than plain text 

and science-oriented documents. If the intention is to derive site-specific adaptation measures for 

the targeted conservation feature, more attention must be paid to sensitivity and impact 

assessments and the evaluation of existing management. 
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Objective and purpose 

 Selection of a conservation feature that is probably strongly impacted by climate change 

 Precise definition of the conservation feature and the expected climate change impacts as a 

basis to develop a “realistic” work programme for the adaptation process 

 Precise definition of expected results and outcomes is essential to focus on necessary work 

steps and to identify required data and methods 

Content (minimum requirements) 

Select the conservation feature that you want to target in the adaptation process. Identification of a 

widely agreed feature ensures support and commitment within the initiating institution. Describe 

available information such as chosen area or site, endangered species, habitats or habitat types, 

ecosystems, river-sections, recreation areas, etc. In addition, the reasons for the selection of the 

chosen area, object or conservation target, and existing conservation management to be adapted 

should be documented in a transparent and comprehensible way (e.g. protocol supplemented by a 

map).   

A precise description of the expected results of the adaptation process and the groups to be targeted 

by the plan is a required content of this work step.  

Methods 

The definition and specification of a conservation feature and expected results is a decision process 

that should be well documented and transparent. Criteria for selection of the targeted conservation 

feature can be: conservation goals from existing management plan; conservation objectives from 

regional, national or international plans and programmes; legal obligations; red lists; evaluation of 

monitoring results: which features are the most threatened?; identified “hotspots” of climate 

impacts or biodiversity; public and stakeholder interests; quantity and type of stakeholders to be 

involved; management experience; data availability; need for action; conservation priorities and 

improvement of management; conflicts and synergies with other conservation features and/or 

objectives etc.  

We recommend initiating a discussion within the administration of the protected area regarding the 

objectives of the adaptation process and a rationale for the selection of a targeted conservation 

feature.  

A revision of existing goals, strategies and measures concerning their suitability for changing climates 

helps to identify targeted conservation features and objectives of the adaptation process. It is 

important to identify uncertainties and to point out how they can be handled within the adaptation 

process. 

Purpose and result of stakeholder involvement in this step 

In the preparation phase the most relevant stakeholders are members and decision-makers of the 

conservation administration. The purpose of involvement is to enhance support and commitment 

within the institutions and administrations responsible for conservation. We recommend widening 

the circle of stakeholders only after the targeted conservation feature of the adaptation process is 
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identified. Then a first round of stakeholder participation (after work step 2; see 3.1.2) can be useful 

to identify their interests regarding the conservation features (e.g. size of area) and expected results 

(e.g. regarding economic and social goals). 

Practice examples from HABIT-CHANGE 

In HABIT-CHANGE each protected area focused on very different features within the adaptation 

process. The work done in Vessertal – Thuringian Forest Biosphere Reserve (Germany) was targeted 

specifically on mountainous to subalpine natural or close-to natural spruce forests (Vaccinio-

Piceetea). These habitats are part of the Natura 2000 Network (habitat code 9410). Main goal was to 

identify potential climate risks for the preservation of a favourable conservation status of these 

habitats and develop site-specific management measures.  

The aim of the adaptation process in Biebrza National Park (Poland), on the other hand, was more 

general. It targeted the adaptation of the wetland management. More specific aims were to identify 

the wetlands habitats in the Biebrza Valley that are most sensitive to climatic changes and to 

incorporate the effects of changing hydrological conditions and flooding cycles in the management 

activities (e.g. mowing regime).        

Outcome and results 

The decision on targeted conservation features and expected results should be recorded in written 

form and supplemented by a map. The documentation should be comprehensible and transparent 

and explain relevant reasons and criteria for selection. The results of this work step have to be 

communicated to all relevant stakeholders. They should be a subject for discussion and offer options 

for adjustments.  

 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Which conservation feature shall be considered in the adaptation process? 

 Which criteria can be used to identify the targeted conservation feature?  

 What is the objective of the conservation management for this feature today and under changing 

climate?  

 What are the expected results of the adaptation process? Which is the target group responsible for 

implementing the results? 

 Are the goals and objectives of the adaptation process clear, realistic, quantified, reachable and easy 

to understand for all stakeholders? 

 Are all stakeholders in the initiating local conservation institution committed to the results of this work 

step? 
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3.1.2.  Develop a concept to involve stakeholders 

Most protected areas and natural resources are not solely managed and influenced by conservation 

administrations but also by local communities and land users, regional and national administrations, 

NGOs, tourists and visitors and many others. Climate change is not only a key driver of biodiversity 

loss but will impact the ecological, social and economic situation of the conservation area in many 

ways. Several climate change impacts on natural resources are exacerbated by other pressures (e.g. 

land use change). Only if a common understanding of climate change impacts among all stakeholders 

exists, a coordinated and agreed upon strategy for adaptation can be developed. Effective and 

integrated management of protected areas and natural resources relies on widely accepted 

objectives and measures that should be supported by the majority of stakeholders.  

The involvement of a wide spectrum of stakeholders aims to integrate and consider strategies, plans 

and objectives of important sectors (forestry, agriculture etc.) that may conflict with conservation 

and adaptation targets. Effective stakeholder involvement must reflect the needs and priorities of 

those affected by climate and by adaptation activities. Objectives and expectations of the adaptation 

process should be discussed with all relevant stakeholders, defined precisely and documented. 

Objective and purpose 

You should ensure stakeholder commitment for the entire planning and implementation process. 

The concept for involvement must facilitate effective participation by stakeholders for all steps of the 

planning and implementation process. We recommend starting the involvement process as early as 

possible to identify potential conflicts and obstacles for adaptation. It aims to design an adaptation 

process that is open, transparent and accessible to stakeholders. Stakeholder involvement can have 

different intensity (see Figure 3). You should take care to identify the involvement you are aiming at 

for every specific group of stakeholders.  

Involvement aims to implement three main principles of adaptation planning (see above):  

1. Ensure commitment of all relevant stakeholders and management authorities 

2. Build knowledge and awareness among decision-makers and stakeholders 

3. Identify relevant stakeholders and cooperate with them throughout the entire adaptation 

process 

Stakeholder participation in the adaptation process should be geared towards the following 

objectives: 

• To raise awareness of local impacts of climate change and the need for planned adaptation  

• To include local knowledge on problems, impacts and uncoordinated (autonomous) 

adaptation in the adaptation process 

 To strengthen resilience of the targeted conservation feature through guidance of 

autonomous adaptation and reduction of non-climatic pressures 

 To reach agreement on scope, objectives, and management alternatives for adaptation 
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• To initiate or intensify communication about local climate impacts and benefits of 

adaptation with land users and administrations (agriculture, forestry, water, tourism) 

• To improve the public support of local adaptation actions by implementing an integrated 

management that combines ecological, economic and social issues 

• To help finding and implementing win-win-solutions for land users and nature conservation 

 

 

Figure 3: Different intensities of stakeholder involvement (after Cater et al. 2007 and Muro et al. 

2006)8 

 

Content (minimum requirements) 

The concept of stakeholder involvement must contain: 

 The identification of all relevant stakeholders in the area that have influence on or interest in the 

targeted conservation feature 

                                                           
8
Carter, T.R., Jones, R.N., Lu, X., Bhadwal, S., Conde, C., Mearns, L.O., O’Neill, B.C., Rounsevell M.D.A. & Zurek, M.B. 2007. 

New Assessment Methods and the Characterisation of Future Conditions. Climate Change 2007: Impacts, Adaptation and 
Vulnerability.Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change, Parry, M.L., Canziani, O.F., Palutikof, J.P., van der Linden P.J. & Hanson C.E. (Eds.), Cambridge University Press. 
Cambridge, UK, 133-171.  

Muro, M., Hartje, V., Klaphake, A. & Scheumann, W. 2006. Pilot Study in Identifying and Analysing Stakeholders for the 
Information and Consultation according to Art. 14 of the EU Water Framework Directive in a River Basin. 
Umweltbundesamt Texte 27-06. Dessau. 
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 A classification of stakeholders regarding their influence and interest 

 A definition of the intended level of participation (information, consultation, collaboration, 

cooperation, empowerment) 

 Definition of expected results of involvement in each work step of the adaptation process 

 Templates for documentation of involvement (minutes of meetings: who was involved, 

alternatives discussed, agreements reached, unsolved conflicts, etc.) 

Methods 

Manifold guidance literature and handbooks for stakeholder involvement are available9. A step-by-

step guideline and a handbook that explain relevant methods and techniques were developed within 

the HABIT-CHANGE project (www.habit-change.eu ->results). Stakeholder involvement should be 

based on the identification of different target groups. Methods to identify and classify relevant 

stakeholders are mostly based on their institutional background, the related interest they may have 

in the process and the role they will have in decision-making and implementation. However, you 

should also consider communication skills, level of professional training and potential barriers for 

involvement. The concept for stakeholder involvement must be context specific because different 

communities have different social dynamics and different ways of communicating concepts and the 

background of the area (e.g. ownership of land) and the specific impacts of climate change will ask 

for the involvement of different stakeholders in specific ways. The objectives of participation and its 

level might even differ within the individual steps of the adaptation process. Consequentially, the 

concept should be structured following the work steps. We have included some suggestions for the 

objectives of stakeholder involvement for every work step in this guidebook.   

The development of the concept requires intensive discussions with the conservation administration, 

and courageous decisions on how much involvement will be dared. In case of little experience with 

stakeholder involvement, you should consider to look for support in the elaboration of the 

involvement concept.  

There is a wide range of media and formats that can be used to address stakeholders and initiate 

participation (e.g. interviews, guided tours, workshops, community meetings, citizen juries) (see also 

Figure 3). You should pick the type of event according to the most important stakeholder group you 

want to address.   

 

                                                           
9
For example:  

Macchi, M. 2011: Framework for community-based climate vulnerability and capacity assessment in mountain areas, 
ICIMOD: Kathmandu. available online at http://books.icimod.org/uploads/tmp/ icimod-framework_for_community-
based_climate_vulnerability_and_capacity_assessment_in_ mountain_areas.pdf. 

CARE international 2009. Climate vulnerability and capacity assessment, Handbook. Care International: Atlanta. available 
online at http://www.careclimatechange.org/ 

WWF 2009. Climate witness community tool kit. WWF South Pacific: Suva (Fiji). available online at 
http://wwf.panda.org/about_our_earth/all_publications/?uNewsID=162722. 

Ecosystem Based Management tools Network (EBM) 2011. available at: http://ebmtoolsdatabase.org/resource/climate-
change-vulnerability-assessment-and-adaptation-tools 

http://www.habit-change.eu/
http://wwf.panda.org/about_our_earth/all_publications/?uNewsID=162722
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Practice examples from HABIT-CHANGE 

In HABIT-CHANGE the Biebrza National Park used the step-by-step guideline provided by the project 

to identify relevant stakeholders (see Figure 4). Consequentially, a series of events was planned to 

address different stakeholder. The events were designed to increase the involvement of 

stakeholders. First meetings were mainly dominated by information and presentation of the 

available knowledge, whilst later workshops focused on discussions, participatory mapping activities 

and on site-visits. Local farmers and land managers were included in face-to-face meetings. 

 

 

Figure 4: Stakeholders classification matrix for the development of a Climate Change Adapted 
Management Plan in Biebrza National Park (adapted after Boumrane 200710) 

 

Outcome and results 

The conservation administration that will initiate and lead the adaptation process must agree upon 

the concept of stakeholder involvement. In the end, you should have a concept that documents the 

objectives, intended level of involvement and expected outcomes. Use simple words to explain the 

ideas, principles and methods of participation. The text should be transparent for all stakeholders 

interested. A timetable for the adaptation process and a clear definition of objectives and expected 

outcomes for each work step of the adaptation process will be essential to evaluate the progress. 

                                                           
10

Boumrane, M. 2007. Dialogue in biosphere reserves: references, practices and experiences. Biosphere Reserves – 
Technical Notes 2. Paris, France: UNESCO. 
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3.2. Planning Phase 

Many stakeholders and experts have to be involved in the planning phase. Some steps require 

external scientific support and/or profound local knowledge that have to be made available for the 

adaptation process. The structure in this handbook does not mean that the work steps have to be 

implemented in chronological order. You should start at least the first two work steps of the planning 

phase simultaneously and implement them parallel because their outcomes are highly 

interdependent. 

 

3.2.1. Develop a conceptual model 

This step is focused on the analysis of the targeted conservation feature and the potential pathways 

through which climate change might affect it. Conservation features like habitats and species are 

strongly depending on and interlinked with their environment. Hence, the identification of climate 

impacts is a considerable challenge. Even though climate change is mostly associated with melting 

glaciers, rising sea levels and temperature driven changes of species distribution, there are also 

several more hidden and indirect effects. They might not directly affect the conservation feature, but 

e.g. its food source, breeding habitat or competitors. Climate change will not be the only pressure 

that affects the conservation feature. Existing non-climatic pressures will strongly influence the 

sensitivity of the conservation feature for changes in climate. Some will also interact with climate 

change. Therefore, it is essential to get an overview on all pressures and potential interaction.     

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Which stakeholders have to be included in the individual work steps? Who are the main land users in 

the investigation area (e.g., farmers, tourists, hunters)? Who are other important decision-makers 

influencing land use in the area (e.g., land owners, local politicians, tourism companies)? Which 

institutions influence communities and land use in the area? 

 Will all local actors be involved in the adaptation process, especially those who will be responsible for 

the implementation of adaptation measures? 

 Are the purpose and goal of the participation clearly defined for each work step? 

 Are sufficient resources (time, money) provided for the involvement process (meetings, interviews, 

public relation, etc.)? 

 Do you have experts for communication and participation at hand or is there a need for cooperation 

with external experts? 

 How can the results of the stakeholder involvement be used to design a strategy for communication 

and education (seminars, exhibitions, conferences, workshops)? 
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Objective and purpose 

A conceptual model will help you to take a systematic view on the key structures, processes and their 

interactions that influence the targeted conservation feature. It puts the feature in the middle of an 

environmental system. This way you can identify the assumptions you, your colleagues or selected 

stakeholders have about the ecological, physical, climatic, social or economic factors that influence 

the features current status and potential future changes.  

The conceptual model will structure and document the available knowledge about the targeted 

conservation feature and its environment. In this process knowledge gaps can be identified. The 

model will provide insight in intervention points and elements in the system that can be manipulated 

by management.  

This is a scoping process, so keep things simple and don’t get too much into detail! You will revise the 

conceptual model and add new features during the next steps anyway.  

Content (minimum requirements) 

A simple graphical representation of the conceptual model might be enough for the start. You will 

probably come back to this conceptual model during the assessment of climate impacts and non-

climatic pressures. Further results might include the classification of features or problems according 

to their influence or potential harm.  

More intensive analysis like cross-impact analyses, semiquantitative sensitivity analyses or decision 

trees might even help you to classify intervention points and identify opportunities for successful 

action at different hierarchical levels (from regional strategies to local measures) or different 

intervention areas (e.g. legal regulations, habitat management, communication). 

Methods 

There is a plethora of methods to develop a conceptual model of your targeted conservation feature. 

These methods are ranging widely in their complexity from basic influence diagrams to Bayesian 

belief networks.  

You might start simple with sketching an influence diagram. Sit down with a piece of paper and 

brainstorm for all the factors and processes that you know that might affect the targeted 

conservation feature. Organising and adding factors and processes will take a while. Cards and a 

large whiteboard are useful tools. They will help to develop the influence diagram and rearrange 

factors. Write your factors on the cards and use arrows for processes. You might want to repeat the 

procedure with some experienced colleagues or use a workshop, to make sure that no important 

factor has been omitted. 

Another method suggested by IUCN/SSC11 at this stage is the design of a decision or problem tree. In 

this method, cards are used to indicate problems and related factors. Arrows will indicate 

connections and interaction. Start with the proximate threats at the bottom of your paper or on the 

                                                           
11

IUCN/SSC. 2008. Strategic Planning for Species Conservation: A Handbook. Version 1.0. Gland, Switzerland: IUCN Species 
Survival Commission. 104pp. Available at: http://cmsdata.iucn.org/downloads/scshandbook_2_12_08_compressed.pdf  
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wall and work your way up by adding factors that influence the threat. The hierarchy you generate 

will reveal different levels at which actions can be implemented. 

Both, the focus on ecosystem features and the identification of impact or problem pathways have 

their benefits and limitations. Focusing on actual problems and threats might be a good start to focus 

the assessment; however, it might also be too limited because it obscures the potential future 

change and subtle effect of climatic influences. 

There is also different software available like flowcharting programs or graphical editors to create 

and modify network models (e.g. GeNIE and SMILE http://genie.sis.pitt.edu/) that can help to 

organise the process and visualise the results. Miradi (https://miradi.org/features) might also provide 

a useful tool to include the conceptual model in the Conservation Action Planning (CAP) process 

(http://www.conservationgateway.org). Additionally, there are strong links to methods like 

Population and Habitat Viability Assessment (PHVA) (http://www.cbsg.org/our-approach/workshop-

processes/phva-workshop-process), even though these processes are already focused on specific 

aspects of conservation management. However, you should keep in mind that the development of 

computer-based models is often very time-consuming. 

Purpose and result of stakeholder involvement in this step  

This step does not necessarily need the involvement of stakeholders outside of the management 

administration. However, it should at least include a multidisciplinary group of practitioners. 

Participation by relevant experts helps to ensure that the most important drivers and factors are 

identified. The discussion can be done either one-by-one or in a workshop setting. Participants 

should have extensive local expertise.  

The necessity to include stakeholders from outside administration or management depends on the 

management context and the targeted feature. The involvement of stakeholders increases 

transparency and legitimacy for the whole adaptation process. However, stakeholders probably have 

opposing value systems, different collaboration styles, and incomplete information on the targeted 

feature. Hence, including multiple stakeholders at this stage might increase the difficulty in 

developing a concise and useful conceptual model.  

Practice examples from HABIT-CHANGE  

In HABIT-CHANGE we used a Driver-Pressure-State-Impact-Response approach to develop conceptual 

models. It helped to categorize different aspects of climate change and to identify potential 

pathways. We started with a survey of existing management problems in the individual areas. 

Changes in land use like abandonment or intensification were present in almost every investigation 

area. Already at this stage the interaction and multiple connections between existing non-climatic 

pressures were apparent. Existing conflicts about water management (both for flood protection and 

irrigation) was a common issue. It has multiple effects e.g. on groundwater levels, river runoff, soil 

degradation or nutrient cycling. Change in timing and intensity of precipitation or increased 

evapotranspiration due to rising temperatures have the potential to exacerbate these conflicts. 

Building on these general ideas most investigation areas developed further conceptual models like 

influence diagrams for the impact assessment.  

http://genie.sis.pitt.edu/
https://miradi.org/features
http://www.conservationgateway.org/
http://www.cbsg.org/our-approach/workshop-processes/phva-workshop-process
http://www.cbsg.org/our-approach/workshop-processes/phva-workshop-process
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Outcome and results  

At the end of this step you should have at least generated a visual representation of your conceptual 

model (see Figure 5). Don’t forget to include management options and the way that they interact 

with existing drivers. This graphic representation will support further discussions. 

 

 

 

Figure 5: Example of a conceptual model to identify driving forces for the wild Reindeer population in 
the Hardangervidda National Park (Norway). The number of animals in winter is highlighted as most 
important indicator for conservation success12 

 

 

                                                           
12

Rannow, S. (2011). Naturschutzmanagement in Zeiten des Klimawandels - Probleme und Lösungsansätze am Beispiel des 
Nationalparks Hardangervidda. (Dissertation), Dortmund: Technische Universität, 2011, S.IX, 307,  
http://hdl.handle.net/2003/29142  

http://hdl.handle.net/2003/29142
http://hdl.handle.net/2003/29142
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3.2.2. Collect available data and take inventory 

Usually protected area and natural resource management have a rich stock of data that may be used 

for adaptation planning. After you have identified the targeted conservation feature it is necessary to 

collect all data available. Therefore, you should request data and expertise input from all relevant 

stakeholders and especially administrations like forest or water institutions with influence on the 

conservation feature (see work step 3.1.2). Of special interest are monitoring data that may allow 

identifying impacts of climate change already on-going.  

Beside conservation objectives, plans and programmes, relevant economic and social objectives and 

programmes of relevant stakeholders should be identified and documented. Make sure that you 

have considered all existing adaptation strategies and plans of regional stakeholders in this work step 

as well.  

Objective and purpose 

 To identify and collect the maximum amount of data that can be used for the planning 

process and especially for the impact assessments. Existing data about habitats, historic land-

use, property rights, climate or hydrology can be used to assess sensitivity of habitats, 

potential range of distribution, potential impacts of climate change.  

 The revision of existing data may reduce the resources needed for collection of new data. In 

this working steps it is not planned to produce new and additional maps and documents, but 

to use as much of the existing data as possible. 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 What are the relevant factors related to current problems or threats to the targeted conservation 

feature? 

 How does management activities of conservation administration and economically motivated 

management of stakeholders and land users affect the conservation feature? 

 What are potential direct as well as indirect effects of climate change and their interaction with 

existing anthropogenic pressures? 

 How will slow changes in climatic conditions and or changes in frequency and extent of extreme 

weather events affect the target feature or related land management?  

 Have you included the relevant experts from your organization working with the targeted feature?  

 How can the results of the stakeholder involvement be used to design a strategy for communication 

and education (seminars, exhibitions, conferences, workshops)? 
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 Identify knowledge and data gaps that have to be addressed and reduced by implementing 

the concept of Adaptive Management. 

Content (minimum requirements) 

The search for data should include all stakeholders and regional institutions. If available, digital data 

should be acquired to facilitate digital processing in impact assessments. Existing data should be 

compiled in an inventory or database. Wherever possible, digital data should be preferred. Make 

sure that the inventory not only contains environmental data but also information from policies, 

programmes and plans wherein objectives, measures and strategies for the targeted conservation 

feature are defined.  

Information relevant for the adaptation process includes data on: soil, species and ecosystems, 

climate, land-use, property rights, historic development, planned development, policies and 

programmes from sectors like agriculture, forestry, hydrology and water management, biodiversity 

conservation, etc. Management activities of all stakeholders have to be identified as well. 

It is important to consider local stakeholder knowledge and expertise that is not written down in 

documents or data sets. We suggest including a list of local experts and their field of expertise in the 

inventory. 

The collected data should be analysed regarding their up-to-dateness, completeness, area coverage, 

use restrictions, etc. A consistent framework for data management has to be developed to allow an 

effective use of data and to avoid losses caused by staff turnover or institutional changes. 

Methods 

Personal interviews and/or questionnaires are means to address stakeholders and to ask for 

inventories, databases, maps, photographs, research reports, species lists, climate data, monitoring 

results, plans and programmes, personal expertise, etc. Participatory mapping can also help you to 

make local knowledge spatially explicit.  

Sources of relevant information may be management plans for the protected area, forestry, 

agriculture and development. These should be analysed regarding climate and hydrology information 

and measures concerning the management of water resources.  

Archives of local newspapers often allow to reconstruct past (climate induced) events and historic 

developments. University and research institutions may provide results of former projects in the 

area. 

Compile the information in an inventory or database. Wherever possible, digital data should be 

provided for GIS applications and the support of scientific partners. Make sure that the data and 

maps are described as detailed as possible: when was the data collected, how old is the information? 

What scale are the maps? Are data and maps available in digital version or only analogue, what data 

can be used for GIS? What methodology was used for the data acquisition? 

 

 



 
 
 
 

 

 

[24] 
 

Purpose and result of stakeholder involvement in this step 

Participation helps to include local knowledge and expertise. It will extend the know-how and data 

for the adaptation process. It also reduces the amount of new data to be acquired. The information 

on objectives and goals of different stakeholders and sectors will help you to identify potential 

conflicts and synergies at an early stage. 

Practice examples from HABIT-CHANGE 

In HABIT-CHANGE a whole work package was dedicated to data acquisition and taking of inventories. 

It covered questionnaires, analysis of existing management plans, climate and remote sensing data, 

field surveys etc. Not all data had the same relevance. We learned that there is a danger of collecting 

large amounts of data that cannot be used efficiently in the analysis. The collection of data must be 

governed by the objectives of the adaptation process and the need of the analysis, not by the 

availability of data or expertise. The first analysis of climate impacts must build on existing local 

expertise and available data without extensive investments in new research or data acquisition. 

Outcome and results 

We suggest preparing an inventory of all data and maps collected. It should contain information 

about content, format, date, owner and purpose of data. Store the data e.g. in a database and make 

them available for the next work steps (e.g. by preparing agreements and ensuring copyrights). 

 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Have all relevant stakeholders that might influence the targeted conservation feature been asked for 

data? 

 Are historic data about the targeted conservation feature or the area available? 

 Which stakeholder and community member might have specific expertise and data? 

 How can the collected data be managed and structured to make it available for the adaptation 

process? 

 Are all relevant plans and programmes of stakeholders regarding ecological, social and economic 

development included in the database? 

 What objectives, strategies and measures are described in management and development plans of 

relevant stakeholders? 

 What data gaps (missing or outdated data) can be identified? 

 What data may contain information about already observed impacts of past changes in climate (e.g. 

local newspapers on extreme weather events in the past)? 
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3.2.3. Assess potential impacts of climate change 

An assessment of current impacts of climate change and potential future effects is essential to 

develop useful and specific adaptation measures. It will be challenging for most protected areas to 

assess the potential impact of climate change on their own. Hence, you should look for allies and 

partners to implement this step. Scientific support from multiple disciplines can be necessary. 

However, you should keep an eye on the management perspective in this step. The assessment must 

be targeted at the identification of site specific management alternatives and potential action.  

Objective and purpose 

The main objective of this step is to identify effects of a changing climate on the targeted 

conservation feature. The climate-related impact assessment in an adaptation process should be 

geared towards the following objectives: 

 Collection of spatially explicit information about the climate-change exposure in targeted 

areas (How will temperature and precipitation and other climate related parameters change 

in the area?) 

 Provision of spatially explicit information about the sensitivity of the targeted conservation 

feature to changes in climatic conditions 

 Assessment of potential impacts of climate change on targeted conservation feature 

Content (minimum requirements) 

At first the scope and depth of the impact assessment must be defined (e.g., eco-physiological 

impacts on habitats, social impacts on tourism, and economic impacts on local communities). Focus 

on current and future impacts of climate change on the conservation feature. You should keep in 

mind that synergistic or antagonistic interaction with non-climate related pressures will be analysed 

in the next step. There are different ways to do the impact assessment and there is no single 

approach that will fit for all conservation features in all areas. The amount of time and resources you 

can invest in the assessment will be essential criteria for the selection of suitable approaches (see 

Figure 6). It is important to show the expected changes in different climate parameters (e.g., more 

rainfall in summer) and their impacts on the different components of the ecosystem (e.g., soil), 

including the intensity of impact (e.g., massive erosion). The impacts can be positive or negative, 

initiated by slow changes or sudden events. Knowledge gaps, missing data and sources of 

uncertainties must be discussed and made transparent in the assessment. 

Methods 

There are different theoretical concepts available for the assessment of climate impacts. Most often 

the concepts correspond to the IPCC framework for vulnerability assessments, risk assessment or 

scenario analysis (see Table 1). Following our experience none of the concepts is superior to the 

others. You should make sure that the chosen framework is appropriate for the scale, problem and 

data you have available. 
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If you are in a scoping state and only have few days to get an overview on impacts, a quick approach 

will be useful (see Figure 6). Concentrate on the available information and the local expertise. 

Historical events (like floods, drought seasons or early spring) might be a starting point. Has the 

targeted feature been affected e.g. by droughts, heat waves, heavy rains or late frosts? What might 

happen if the frequency and intensity of this event increases? If more time is available, a literature 

review should provide essential information on climatic trends and projected changes. Look for 

national or regional impact studies, even if they are qualitative or include only non-spatial scenarios 

of climate change. Try to identify how sensitive your subjects of protection, like flora, fauna, soil and 

water, will be to the main changes projected for your region. You will probably find that you need 

further information about the status (e.g. conservation status) of individual elements. However, lack 

of data should not be an excuse for inaction. Local expert knowledge might be a good alternative to 

science based computer models. The introduction of an Adaptive Management approach is useful to 

handle uncertainties and fill knowledge gaps. 13 

                                                           
13

Intergovernmental Panel on Climate Change (IPCC) (2007). New Assessment Methods and the Characterisation of Future 
Conditions. Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der 
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 133-171. 

Table 1: Characteristics of different approaches for Climate Impact Assessment13 
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Time is essential for the selection of the method, but also within the assessment. Climate change is 

expected to increase during the next decades. However, conservation action is often focused on the 

next few years. Therefore, it will be beneficial to consider several time horizons in the assessment. 

Focus on the timeframe that is still relevant for your management (e.g. 2050) but also consider a 

longer time span (e.g. 2100). The use of multiple timeframes will also help to identify trends in 

climate change. Change in local parameters will not be homogenous and provide steady changes. 

 

 

 

 

Purpose and result of stakeholder involvement in this step 

Most theoretical concepts can be applied top-down as expert assessment or bottom-up in 

community based assessment activities. If you prefer the top-down approach, make sure that all 

relevant experts are involved. A top-down assessment will be easier to implement. However, a 

community based assessment might be useful because it includes more local expertise. Local 

stakeholders can contribute with local observations and experiences made in the past. Even more 

important, the participation will help to focus the assessment on issues that are relevant for decision 

makers and tailored for the decision context. It will built trust by the people affected and increase 

the legitimacy of the adaptation process. Furthermore, the transparency of the assessment process 

will be ensured. All three aspects are essential prerequisites for the acceptance of results and active 

involvement in adaptation action. Finally, the involvement of stakeholders will help to raise 

awareness of climate-related effects on other aspects of conservation management and land use.  

 

 

Figure 6: Example of different pivotal aspects of Climate Impact Assessment according to 
available time and resources.   
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Practice examples from HABIT-CHANGE 

In HABIT-CHANGE we have made the experience 

that climate impact assessments need to be 

highly site specific. HABIT-CHANGE followed the 

IPCC concept14 with its definition of exposure, 

sensitivity, impacts and vulnerability. The broad 

international expertise in the project was used 

to develop an indicator-based and semi-

quantitative method for the analysis of habitat 

sensitivity. It is now available as a CC-indicator 

Classification Tool15. Mapping of habitat 

sensitivity was not only useful to identify hot 

spots for adaptation activities but also for the 

communication with conservation experts and 

stakeholders. However, local knowledge was 

needed to specify and verify results. Local 

influence diagrams and impact matrices were 

developed to identify potential effects (see 

Figure 7) and guide the transfer of information 

from downscaled climate projections into local 

impact models.16  

 

 

Outcome and results 

After this assessment, you should have a better idea on potential impacts on the conservation 

feature. Results should be spatially explicit and include direct as well as indirect effects (e.g. potential 

changes in land use as response to climate changes). We consider it useful to visualise climate 

change information. Pictures or maps are more useful in communication than plain text. Maps for 

exposure or climate scenarios, potential impacts of climate change are strongly recommended. They 

should highlight hotspots of climate change and help to prioritise adaptation activities. In addition, 

suitable indicators to measure climate change impacts on the conservation feature should be 

identified. These indicators will be relevant in chapter 3.2.7 (Definition of Monitoring Measures and 

Evaluation Criteria). 

                                                           
14

Intergovernmental Panel on Climate Change (IPCC) (2001): Climate change 2001. The scientific basis; contribution of 
Working Group I to the third assessment report of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge 
University Press. 
15

http://131.130.59.133/projekte/HABIT-CHANGE/download_tool.cfm 
16

Sarbu, A., Anastasiu, P., Smarandache, D. (in press). Potential Impact of Climate Change on Alpine Habitats from Bucegi 
Natural Park, Romania. In: Rannow, S. & Neubert, M. (in press). Managing protected areas in Central and Eastern Europe 
under climate change. Advances in global Change Research, Springer. 

Figure 7: Influence diagram for climate impacts on 
alpine plant species in Natural Park Bucegi, Romania16.   
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3.2.4. Integrated impact assessment: description of existing and expected pressures on targeted 

features 

Climate change is not the only pressure on biodiversity. This sounds trivial but needs to be reflected 

in the adaptation process. Climate change will interact with existing pressures like land use change or 

overuse of resources. The interactions can be synergistic, antagonistic or might have no effect at all. 

Furthermore, climate change is a process with increasing impact. At the moment, the management 

of other pressures might be more important for conservation. However, it is essential to know when 

to shift attention to climate related impacts. In addition, conservation management is not the only 

sector that adapts to climate change. Agriculture, forestry and water management will adapt their 

methods and procedures as well. This will have new and additional effects on the conservation 

feature. Not all of these aspects will be captured in the climate impact assessment of the previous 

step. 

Objective and purpose 

This assessment is complementary to the climate impact assessment. It is essential to identify the 

kind of interaction between non-climate driven pressures on biodiversity with climate change. It is 

targeted at an integrated assessment. It helps to identify current trends that will intensify and new 

pressures that will arise from a combination of existing pressures and climate change. The integrated 

assessment will also help to identify the appropriate timing of interventions and priorities for future 

management. 

Content (minimum requirements) 

In this step you should produce an overview of the existing pressures for the conservation feature, 

based on the conceptual model. Analyse how they are developing. Are pressures increasing or 

decreasing? How will these pressures interact with climate change? It might also be helpful to check 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 What are current changes in regional or local climate parameters (e.g. temperature, precipitation, 

seasonality)? 

 Are the relevant direct or indirect impacts on the conservation feature identified? Are slow changes 

and impacts from extreme events considered? 

 Did you assess the potential impact of different climate scenarios and in different time frames? 

 Is the assessment spatially explicit to identify “hotspots”? 

 Is there a discussion and documentation of potential sources of uncertainty and knowledge gaps that 

should be reduced within Adaptive Management? 
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how the influence will change over time. Historic analysis and projection of potential effects of future 

climate change could be used to classify the risk types for driving forces. 

Methods 

You can use different methods for this analysis. Due to the heterogeneity of data and information 

and the complexity of interaction, qualitative approaches might be easier to apply than quantitative 

assessments. You can start with a simple table including the existing non-climate related pressures in 

the first row and the climate related changes in the first column. Fill the cells with a plus (+) or a 

minus (-) where synergistic and antagonistic effects can be expected. If you want to discuss the 

effects a qualitative description of the potential effects will be useful. This consequence table can 

help to identify interactions. More complex methods like cross-impact analysis, sensitivity analysis, 

and ecological risk assessment can also be used.  

Much input for this step will come from stakeholder involvement. Discussing conservation issues 

rarely focuses on one issue. You should detangle the different aspects that are mentioned or 

documented in the discussions. Return to the conceptual model (Step 3.2.1) and focus on the non-

climate related pressures. Are there things you have forgotten? Is there a driver that is so dominant 

that all other problems seem to be minor? However, you should be careful not to disregard any 

effects. Sometimes the most obvious problem might not be the most important one. Hunting, for 

example, has a direct effect on population size and age structure. However, it only becomes a 

problem when hunting quota is equal or higher than reproduction. Consequently, managing drivers 

with effect on reproduction (e.g. quality and amount of breeding grounds) might be as essential as 

regulation of hunting.  

Furthermore, in this step it will be beneficial to include different timeframes. Currently, effects of 

climate change might not be important but they might cross this threshold in the near future. It will 

be essential for the timing of response options to identify these limits of change. 

Purpose and result of stakeholder involvement in this step 

A broad participation is essential for this step. The discussion of non-climate related pressures and 

effects of climate change will benefit from local knowledge. It might be the most effective way to 

identify planned land use changes (also due to adaptation to climate change) and resulting pressures 

on targeted conservation feature. But it will also help to raise awareness for the complex interaction 

and the need for action. 

Practice examples from HABIT-CHANGE 

One of the first steps in HABIT-CHANGE was the review of existing pressures and problems. Several 

discussions with stakeholders showed how climate and non-climate related pressures interact. In 

Bierbza National Park in Poland the on-going discussions about water management are exacerbated 

by changes in precipitation pattern and flooding regime. Farmers are increasing legal and illegal 

drainage activities. This autonomous adaptation might cause more problems in management than 

the actual changes in climate. We have learned that many existing problems will be intensified by 

effects of climate change. 
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Table 2: Template for a simple overview of potential interaction of existing non-climatic pressures 
and indirect effects of climate change 

Existing non-climatic Pressure Current trend Potential interaction with climate change 

… … … 

… … … 
 

Outcome and results 

At the end of this step you should have an overview on the existing and expected future pressures on 

the conservation feature. This overview (e.g. a simple list or table) should tell you how the pressures 

are developing and if there are any interactions with climate related pressures (see Table 2). The 

combination with the results from the climate change impact assessment will provide insight in the 

pressures you need to focus on, the potential timing of actions and thresholds you need to be aware 

of because they indicate a need to shift management strategies. These results can also provide 

guidance for further analysis in terms of research projects. 

 

3.2.5.  Identify potential management and adaptation options (strategies and measures) 

Based on the conceptual model (see 3.2.1) which shows all relevant “setscrews” that directly or 

indirectly influence the conservation status of the targeted conservation feature, and on the results 

of the impacts assessments in 3.2.3 and 3.2.4, options for management have to be identified. You 

should compile a list of general suited management and adaptation strategies and measures, based 

on already established, implemented, tested and validated management practices. Management 

options should not only help to obtain conservation goals but also consider justified interests and 

needs of relevant stakeholders. 

Objective and Purpose 

This step aims at the identification and compilation of all potential management actions to obtain 

conservation goals. These management actions need to be targeted at the manipulation and 

management of pressures and drivers with influence on the targeted conservation feature. You 

should evaluate the current and potential management actions (strategies and measures) and their 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 What are the existing pressures for your conservation feature? 

 How did these pressures develop? What are the drivers? 

 Are their interaction between the non-climate related pressures and climate change? 

 Did you consider all elements from your conceptual model and potential intervention points? 
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appropriateness under changed climatic conditions at this stage. Main focus should be on the 

reduction and mitigation of climate change impacts. However, options to reduce existing pressures 

and increase ecosystem resilience as well as measures that also obtain stakeholder interests and 

benefits should not be forgotten. This list will serve as a “pool” of alternatives that have to be 

evaluated and prioritised regarding different criteria (see 3.2.6). The purpose of the compilation is to 

present as many alternatives to established management practices as possible, allowing to pick 

options suited for different climatic situations and making a choice that as many stakeholders as 

possible may benefit from.  

Content (minimum requirements) 

A list of management options (strategies and measures) from existing management plans and 

programmes, including an evaluation of the potential effects of climatic changes on their 

effectiveness. In addition, new conservation management strategies and measures for adaptation to 

climate change should be included. They will derive from literature or internal discussions. Special 

attention should be put on suggested or planned adaptation and management actions from other 

sectorial plans, e.g. from local stakeholders like forestry, water management, agriculture or tourism. 

You can categorise the wide variety of potential management measures regarding the different 

expected climatic changes or different expected impacts. It may help to compile separate lists with 

management activities for specific climatic conditions (and weather events): what can (should) be 

done after storm damage, in drought periods, after dry winters, in wet summers, after flooding, etc. 

You might also consider designing contingency plans for extreme events or specific plans for post-

disaster management. 

Methods 

The collection and review of potential adaptation measures requires a concept for categorisation and 

evaluation of measures (see 3.2.6). With regard to the prioritisation in the next work step (3.2.6), all 

management and adaptation measures should be described as detailed as possible. Adaptation 

options must be based on existing and implemented management strategies and measures from 

management plans and programmes and additional implemented management measures. You can 

also use compilations of scientifically suggested adaptation actions like in Heller and Zavaleta 

(2009)17. Decision trees or consequence tables may help to identify appropriate adaptation measures 

for specific climatic situations and developments. Think about measures that will increase the 

preparedness for changes or harmful events. They will include knowledge transfer and capacity 

building in institutions, communities, and individuals responsible for conservation management. The 

provision of warning systems, contingency plans, and emergency services to protect ecosystems and 

species during or immediately after negative changes might also be asked for. In addition, emergency 

action needs to consider extreme events (e.g. floods or wildfire) as well as critical thresholds of slow 

                                                           
17

Heller, N.E. & Zavaleta, E.S. 2009. Biodiversity management in the face of climate change: A review of 22 years of 
recommendations. In: Biological Conservation 142 (2000):14‐32. 
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changes (e.g. change in abundance). Also, the establishment of emergency funds or insurances 

should be considered18. 

You should focus on the measures and actions that are likely to be effective under most climate 

scenarios to handle the uncertainty in climate projections. We suggest using lists or fact sheets to 

document and describe individual strategies or measures in detail (see Table 3). They will be useful 

for the evaluation of strategies and measures.    

Purpose and result of stakeholder involvement in this step 

Stakeholders like land users and land owners that actively implement some kind of (economically 

motivated) management will have a clear idea about acceptable alternatives to traditional and 

established management practices. They may contribute to the discussion about management 

options that allow them to obtain the individual interest and still leave room for adaptation and 

conservation objectives. Some adaptation measures will have to be implemented by local 

stakeholders. Chances of successful and effective implementation are better when stakeholders 

contribute to the planned management measures and accept the reasons for alternative 

management.  

Table 3: Potential factsheet for the description of management and adaptation options  

o
th

e
r 

Comments 

 

References 

 

                                                           
18

Rannow, S. 2013. Climate-adapted conservation: how to identify robust strategies for the management of reindeer in 
Hardangervidda National Park (Norway). In: Regional Environmental Change 13 (4):813-823.  

 Management strategy or measure 

 

O
b

je
ct

iv
e

s General conservation goal to be obtained with the measure: Specific adaptation goal to be obtained by measure (referring to 

the identified impacts of climate change): 

  

Ef
fe

ct
s 

Expected effect on conservation feature: Expected impacts of climate change on the measure: 

  

Expected side effects and synergies (general): Potential barriers  for implementation and conflicts with other 

measures: 

  

Im
p

le
m

en
ta

ti
o

n
 Responsible partner or stakeholder for implementation: Timeframe for implementation:  

  Short-term (0-2 years)  

 Mid-term (2-5 years) 

 Long-term (5-10 years) 

Indicators to monitor effectiveness of measure: Costs of measure: 

  

C
o

n
ti

n
ge

n
cy

 Reversibility of measures and effects of measure: 
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Practice examples from HABIT-CHANGE 

In HABIT-CHANGE, we compiled a general list of Climate Change-Adapted Management Strategies 

and Measures for different habitat types of the Habitats-Directive (92/43/EEC)19. However, 

investigation areas also developed their own lists to check existing and local specific management 

options. Table 4 illustrates an example from the Climate Change Adapted Management Plan for the 

Körös-Maros National Park20 in Hungary. We learned that the management is highly site specific and 

the compilation of measures should start from the local perspective with the existing management 

measure. 

Table 4: Examples for potential effects of climate change on the management of Salt meadows 

Hungarian habitat (ÁNÉR) code F2 (CAMP for Körös-Maros National Park)20 

 

 

 

                                                           
19

Report 6.1.1 and 6.1.2, www.habit-change.eu ->results 
20

Malatinszky, A., Saláta-Falusi, E., Penksza, K., Ádám, S. (2013): Climate Change Adapted Management Plan (CAMP) for 
Körös-Maros NP areas, HABIT-CHANGE Report 5.3.1C, available at www.habit-change.eu 

 F2 - Salt meadows (tippanos, ecsetpázsi tos, hernyópáz sitos) 

C
o

n
se

rv
at

io
n

 
o

b
je

ct
iv

e 

Maintenance of habitat type Protection of nesting birds  

(Anas platyrhynchos , A. querquedula, 

Chlidonias hybridus, Himantopus himantopus) 

Protection of 

amphibians  

(Triturus cristatus, 

Bombiba bombina) 

M
an

ag
em

e
n

t 
 a

ct
io

n
s 

Adequate water supply: Inundation temporarily, 

usually between autumn and early summer (at least 

May). 

Optimal time for mowing would be second half of 

May to gain quality hay and pasture for the summer; 

however, this may destroy nests of birds; thus, 

mowing is advised late June. Grazing if not moderate 

and trampling is harmful. Slight grazing creates more 

mosaics (open water patches) and is harmful for 

invasives, reed and Typha spp. and is in favor of 

preventing scrub encroachment. 

Winter/spring floods (and retaining natural 

waters of plain steppes); no water lead off 

into big canals (eliminating artificial 

breakthroughs); shallow water, no 

disturbance. Mowing after 15 June, leave 

unmown strips (changing its exact place every 

year) and cutting them late summer, and use 

wildlife alarming chain. If grazed, not during 

nesting period. 

Alternating scythe 

instead of bung 

scythe. 

Ex
p

e
ct

e
d

 im
p

ac
ts

 

o
f 

cl
im

at
e

 c
h

an
ge

 Decreasing rainfall leads to early drying out. Excess 
summer rainfall may result in leaching. Leading to 
changing salt characteristics and thus cause 
degradation. 
Moderately endangered. Habitat area may increase 

in dry years. 

Milder winters and warmer springs cause 
earlier blooming of vegetation, which requires 
earlier mowing, harmful for nesting birds. 
Excess rainfall years are beneficial for 

breeding of the rare Chlidonias hybridus 

(nesting on fishponds and floating vegetation). 

No effect of climate 

change on 

management action 

O
th

e
r 

as
p

e
ct

s 
 t

o
 

co
n

si
d

e
r 

Effects of past water regulatory works (canals, 
ditches). 
Former duck and goose farm degraded some stands. 
No invasives (except for Eleagnus angustifolia). 
Burning is not degrading, but helps weed control. 
Cut back of Typha stands help its drying out in late 

summer. 

High water level is also harmful; however, 

deflating may threaten private owned arable 

lands and lowers groundwater table below 

loess steppes. 

 

http://www.habit-change.eu/
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Outcome and results 

Lists with management and adaptation options that address either different conservation features or 

multiple (expected and) assessed impacts of climate change on targeted conservation feature. 

Management options may also be categorised according to responsible partners for implementation. 

All management options have to be described in a way that allows comparison and evaluation. 

 

3.2.6. Evaluate and prioritise adaptation actions for implementation 

Different management options have different effectiveness and vary considerably regarding costs, 

legal restrictions, stakeholder acceptance, side effects, uncertainties, indicators for monitoring, etc. 

An evaluation of management and adaptation options identified in 3.2.5 is necessary to pick only 

those measures for implementation that are widely accepted and feasible. You can also distinguish 

between measures that can be implemented and be effective in a short time and measures that need 

extensive preparation and are effective only after some years. Don’t forget to consider socio-

economic aspects and objectives of local stakeholders in the evaluation and prioritisation of 

adaptation measures. This will ensure commitment and effective implementation.  

Objective and Purpose 

The evaluation of existing and suggested strategies and measures for the management aims to 

identify those that are expected to be effective and efficient under present and future climatic and 

land use conditions. This work step will help to select the most appropriate and promising 

management actions from the list of options developed in work step 3.2.5. It aims to identify those 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Are all management strategies and measures from current management considered?  

 Are all management activities of relevant stakeholders and land users considered?  

 Are management options described precisely enough and related to conservation and stakeholder 

objectives?  

 Are suggested adaptation actions specified by precise objectives, descriptions of activities, timelines 

and responsibility? 

 Can management activities be related to specific climatic situations (e.g. management actions for drier 

winters might be different from management activities for hotter summers…)?  

 Can management options be related to the identified impacts of climate change? 

 Are the effects of management options measurable? 
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adaptation options that are most effective, feasible under given capacities in management and 

widely accepted among relevant stakeholders. Priorities for action should be classified and response 

options for different climatic developments and extreme events must be categorised. The step will 

also provide a guideline to select measures for short-term, mid-term and long-term implementation. 

Content (minimum requirements) 

Before prioritising measures an evaluation is necessary. A list of evaluation criteria should be 

developed in agreement with relevant stakeholders. The selection of relevant evaluation criteria 

depends on the local situation. You might find more or other criteria appropriate for evaluation. To 

make the process transparent and comprehensible, the evaluation scheme should be designed with 

reference to the conceptual model and results of stakeholder consultations. Based on the evaluation 

the measures should be prioritised. The prioritisation should categorize the importance of activities 

and their timing. It will be essential to identify robust measures that are of benefit under different 

climatic conditions.  

Methods 

The conceptual model (see 3.2.1) is the most 

important reference to identify pressures, drivers 

and stakeholders that have the strong influence on 

the conservation feature and are open to 

adaptation. They can already highlight useful points 

of intervention which provide most leverage effects. 

However, there will also be more general aspects 

that need to be reflected for the selection of 

adaptation measures. You should develop a list of 

criteria for the evaluation of adaptation options (see 

Table 5). Different evaluation criteria must be 

weighted considering their importance and 

relevance. The identification of criteria, the 

weighing and the final assessment should be 

coordinated with stakeholders. A quantitative 

assessment of the different criteria will help to 

identify the preferable measure. Different scales 

and evaluation methods are available. The choice of 

method will depend on the importance and 

relevance of impacts and objectives. In some cases 

the avoidance of certain risks will outweigh other 

criteria. No-regret measures that are beneficial under several climate scenarios and improve the 

current status of the conservation feature should be preferred for implementation. A simple triage 

classification scheme might be enough to identify measures with high, medium and low priority for 

implementation. The timing of measures should also be reflected. 

 

Potential criteria for the evaluation of 

strategies and measures: 

 Contribution to management objective 

 Technical and methodical feasibility 

 Costs and funding possibilities 

 Chances of success 

 Social side effects and potential conflicts 

 Trade-offs and synergies with other management 

objectives 

 Importance / hazard of the related impacts of climate 

change Robustness to uncertainty in climate scenarios 

 Reversibility or potential to remove and modify measure 

 Responsibility for implementation and maintenance  

 Acceptance among stakeholders 

 Time frame for implementation and effectiveness of 

measure 

 Availability of indicators to track effectiveness 

Table 5: List of potential criteria for the 
evaluation and prioritisation of strategies 
and measures   



 
 

 
 

 

 

[37] 
 

This project is implemented through the CENTRAL 
EUROPE Programme co-financed by the ERDF 

Purpose and result of stakeholder involvement in this step 

Objective of stakeholder involvement in this step is to find out which management strategies and 

measures are preferred, new or most wanted from stakeholder’s perspective. Many management 

and adaptation measures will be implemented by local stakeholders. To ensure acceptance and 

facilitate effective implementation, the evaluation and prioritisation of measures should be done in 

cooperation with stakeholders. The implementation will only be successful if relevant stakeholders 

understand the objectives and purpose of adaptation measures and are able to integrate their own 

(socio-economic) interests.  

Practice examples from HABIT-CHANGE 

In HABIT-CHANGE, recommendations from literature were evaluated in regard to their applicability 

and need for adjustment21. The site specific documents focused primarily on the compilation of 

potential management measures as described in the previous work step. At this stage prioritisation is 

still an on-going issue in the investigation areas. It is discussed outside the analytical frame of the 

Climate Change Adapted Management Plan. However, we have learned that sometimes unexpected 

events have major impact on the priority of adaptation measures. In 2012 and 2013 repeated 

flooding and heavy rain incidence have caused severe damage to the populations of ground nesting 

birds in the Secovlje Saline in Slovenia. In response to the extreme events the Nature Park designed a 

ground nesting bird emergency actions plan within the process of the Climate Change Adapted 

Management Plan. Funding opportunities were identified to provide finances for the creation of 

artificial islands and reinforcement of sea walls. Recent events and available information about 

future climate projections provided a convincing basis for the communication of urgency and need 

for immediate action.       

Outcome and results 

As a result you should have a list of adaptation measures that defines which measure shall be 

implemented where, when and by whom. It should clearly rank the measures and identify robust and 

no-regret measures. Measures for emergency actions, post-disaster management and contingency 

plans should be highlighted. 

                                                           
21

See report Climate Change-Adapted Management Strategies and Measures - Recommendations for the adaptation of 
management of protected habitats of the Habitats-Directive (92/43/EEC) to climate change (Output 6.1.1+6.1.2), available 
at www.habit-change.eu 
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3.2.7. Define Monitoring Measures and Evaluation Criteria 

Monitoring is an important element of adaptation to climate change. Therefore, you should design 

and implement a monitoring plan to track climatic changes, their effects and effectiveness of 

management activities.  

Further monitoring activities for resource status and key resource attributes should be planned and 

implemented by regional or national institutions to guarantee data management and availability and 

to reduce expenses for protected areas. However, monitoring in the adaptation process is not about 

resource inventories and observation of status-quo of all kinds of natural assets. 

Objective and Purpose 

Monitoring and evaluation criteria should provide you with the data you need to plan adaptation 

measures and to illustrate their effectiveness. They aim to close knowledge gaps and reduce 

uncertainties about climate change. A change in climate comes with the problem of shifting 

baselines. Obtaining new and continuous data about climate change (exposure) and its impacts on 

targeted conservation feature will be necessary as background information. The monitoring of 

management actions must allow for learning about system responses and management 

effectiveness. It should control and track progress in obtaining precisely defined conservation and 

adaptation objectives. Within the concept of active Adapted Management the monitoring aims to 

compare and evaluate the effectiveness of different management and adaptation practices. 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Have you identified the most urgent and important adaptation measures? 

 Are all identified impacts of climate change addressed by different adaptation measures? 

 Does the list contain short-time response options for impacts of extreme events? 

 Does the evaluation scheme for adaptation measure include all aspects stakeholders consider to be 

important (costs, limitations, responsibilities, funding and incentives, etc.)? 

 Are all functional relations, pressures and drivers from the conceptual model considered in the 

prioritisation of adaptation measures? 

 Do stakeholders agree on the evaluation criteria for measures and the prioritisation? 

 Are side-effects, synergies and trade-offs with other management measures considered sufficiently?  

 



 
 

 
 

 

 

[39] 
 

This project is implemented through the CENTRAL 
EUROPE Programme co-financed by the ERDF 

 

Content (minimum requirements):  

Implementation of management measures within the frame of an Adaptive Management Cycle 

requires that all preparations for monitoring and evaluation are completed before (physical) 

interventions are made. Make sure that you have documented the status of the targeted 

conservation feature before management intervention starts. This will allow evaluating the wanted 

and unwanted impacts of the management and their effectiveness. It is especially important to have 

a concept for data storage and management in place. Make sure that frequent data from 

observations and monitoring can be fed directly into the system and be made available for 

evaluation. Don’t rely on existing monitoring programmes. You should also prepare a list of criteria 

for the evaluation of measures. Are there any thresholds or limits to acceptable changes you need to 

consider? There might even be different thresholds for short, mid or long term goals of adaptation. 

The monitoring plan should also have information about the frequency of monitoring activities and 

suggest how the results are fed back into the decision making process in regular intervals (see also 

chapter 2.1). Your monitoring plan must contain activities for each measure and objective of 

management and adaptation. Make sure it lists responsibilities for the implementation of monitoring 

measures, for field surveys and data management in a coordinated concept.  

Methods 

Monitoring impacts of climate change and monitoring effectiveness of management activities might 

be quite different from existing activities. Therefore, you should check which indicators need to be 

monitored. The conceptual model will help you to identify useful indicators. First, focus on indicators 

for potential impacts of climate change (e.g. soil temperature, ground water level, snow depth, 

phonological dates, first arrival of species). The indicators might come from various sources (e.g. 

mapping activities, remote sensing, field surveys), but they must be relevant for decision-making. 

Hence, you need to identify warning signs and thresholds that should trigger actions. Keep in mind 

that monitoring procedures and frequency must be standardised and easy to implement. Like the 

definition of the conservation objectives, monitoring measures should be defined clearly and 

precisely and should include advice on financing and data management. Local monitoring activities 

should complement regional and national activities and built on data provided by other institutions. 

An adapted monitoring programme is a result of the adaptation process and has to include indicators 

to monitor the conservation status of the targeted conservation feature but also of the success of 

implemented management practices.  

Purpose and result of stakeholder involvement in this step 

Observations from land users and stakeholders may contribute information that would be otherwise 

difficult to collect. Committed stakeholders should be included into monitoring activities to 

strengthen their role in adaptation and raise awareness about on-going climate change and its local 

impacts. Monitoring data will also be important to communicate local effects and raise awareness.  

Practice examples from HABIT-CHANGE 
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In HABIT-CHANGE, we found that only few protected areas can provide site specific climate data. 

During the project the capacity to monitor climate change and its effects was enhanced in several 

investigation areas. This included the installation of automatic weather stations as well as 

instruments to monitor soil temperature and moisture. Monitoring plans were developed to identify 

useful indicators and define monitoring activities (see Table 6). 

 

Table 6: Example for the monitoring of the effectiveness of measures to adapt to changing climate 
for the Sásdi meadow (CAMP for Balaton Uplands National Park22) 

 Primary 

effect 

Secondary  

effect 

Affected 

conservation 

objectives 

Adapted 

management 

measure 

Suggested 

variables for 

monitoring 

Suggested 

monitoring 

methods 

In
cr

e
as

in
g 

m
e

an
 t

e
m

p
e

ra
tu

re
 

Increasing evapo-

transpiration 

Decreasing available 

amount of water 

High water level of 5-

10 cm in spring, until 

the middle of May 

Precisely controllable 

water retention 

system 

Water level Automatic 

groundwater 

observation wells 

with data loggers 

Decreasing water 

table 

 

Summer water 

retention 

Volumetric water 

content of 10-20 cm 

upper soil layer 

TDR-technology to 

measure volumetric 

water content 

High capacity  for 

autumn and winter 

water retention  

Water depth in 

ditches 

Water gauge 

Increasing 

mineralization 

processes, thus 

higher nutrient 

availability 

Weed colonisation Preventing weed 

colonisation 

Proportion of weeds 

in the vegetation 

Fine-scale quadrate 

method 

…      

 

Outcome and results: 

You should develop a monitoring concept. It must contain all monitoring activities in the protected 

area. Each adaptation activity must be related and justified by a precisely defined conservation or 

adaptation objective. The description must contain information on: what shall be observed, at what 

time (frequency and timing), who is responsible, which adaptation objective and measures does the 

monitoring relate to, data formats and management. 

Monitoring and field data should be digitised and made available for evaluation and research. A 

concept for data storage and management is necessary.  

 

 

                                                           
22

Cservenka, J., Csete, S. Vidéki, R., Kenyeres, Z. (2013): Climate Change Adapted Management Plan (CAMP) for Sásdi 
meadow investigation area /Káli Basin/Balaton Uplands National Park, HABIT-CHANGE Report 5.3.1D, available at 
www.habit-change.eu 
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3.3. Implementation Phase 

Management planning is a repetitive process (see chapter 2.1). In addition, some activities will 

already have started within the planning phase. Therefore, implementation is not consecutive to the 

planning phase. Both will rather evolve in parallel (see Figure 1). The benefit of this parallel process is 

the immediate test and evaluation of actions. First implementation might also help you to keep up 

the motivation and impetus for adaptation. A major obstacle for implementation measures is often 

lack of funding. Hence, you might need to start with applying for funding.   

 

3.3.1. Implementation of the Adaptive Management  

The planning phase should provide you with a comprehensive analysis of the situation. However, 

gaps in knowledge will still exist. Providing new data and closing these gaps will need more time. 

Time you might not have. In addition, new management activities will need testing, fine tuning and 

adjustments. You might also find it useful to test multiple and alternative management approaches 

to find the best adaptation measure for your specific situation. Implementation is the reality check 

for every management strategy and measure. Adaptive Management is a useful concept for the test 

of management activities in complex situations accompanied by knowledge gaps and governed by 

uncertainty (see chapter 2.2). We suggest using the Adaptive Management Cycle as a structure for 

the implementation phase. Make sure that you have organised evaluation cycles for the 

Checklist: 

At the end of this working step you should be able to answer the following questions: 

 Are separate activities and indicators for climate change monitoring, climate impact monitoring and 

management effectiveness monitoring defined? 

 Does each suggested monitoring activity relate directly to conservation and adaptation objectives? 

 Is a system for data management and provision of monitoring results in place that allows provision and 

storage of monitoring data? 

 Can monitoring activities be financed and maintained over a long time? Are capacities, knowledge and 

expertise available for monitoring implementation? 

 Are stakeholder contributions for monitoring considered? 

 Do planned monitoring activities complement monitoring on other spatial levels and by other 

stakeholders?  
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implementation of the adapted management. From time to time you will need to come back to the 

initial planning phase. Check if your objectives are still valid and if new data will change the results of 

your impact analysis. Sometimes a full Adaptive Management Cycle will only take one season, 

especially when you have done a quick assessment. If you have spent more time on the analysis, it 

should also be valid for a longer period. However, at least a simple check of objectives, analysis and 

measures should be done every five to ten years.  

 

3.3.2. Evaluation of management and adjustment of actions 

You need to monitor the effectiveness of your management actions. Adaptation to climate change is 

still learning by doing. Hence, there will also be management actions that will not produce the 

expected results. The definition for SMART objectives (Specific, Measurable, Attainable, Relevant and 

Time-bound) is essential for the evaluation, but monitoring will be too. The monitoring should be 

focused on the adjustment of actions. In some cases it will be useful to go back to the planning phase 

and design new measures or even adapt objectives according to the new information. A timetable for 

each adaptation measure should guide implementation and define timing for monitoring activities. 

 



 
 

 
 

 

 

[43] 
 

This project is implemented through the CENTRAL 
EUROPE Programme co-financed by the ERDF 

4. Conclusion  

Adapting conservation management to climate change needs to be tailored in a site-specific manner 

to meet the needs of each protected area. Multiple aspects like conservation objectives, climate 

impacts, institutional settings, policy and legal context as well as social issues must be considered for 

the design of successful adaptation action. The advice given in this Handbook is focused on the 

adaptation of current management within existing areas. However, there is further need for changes 

in the context and setting of protected areas and resource management as such. Providing sufficient 

space for nature, increasing ecosystem resilience and, improving connectivity between habitats and 

protected areas are just a few aspects to be mentioned.  

Climate change is a continuous process and consequently adaptation is not a one-time activity, 

either. The process has just started and at the moment climate adaptation is still in the state of 

learning-while-doing. The existing “theoretical” recommendations for management need application 

and testing. The experiences from case studies should be well documented, to support the general 

learning process and improve our knowledge and understanding of managing climate impacts. 

Several initiatives provide a collection of good practice examples and opportunities to publish 

experiences (e.g. www.climateadapt.eu).     

We are convinced that protected areas will play an essential role in the adaptation of society. They 

should be active partners within networks and alliances that promote local climate adaptation. To do 

this, cooperation between conservation managers, local experts, land users and a broad spectrum of 

stakeholders is of great importance. However, management authorities in protected areas have very 

limited time, staff and finances. Local adaptation processes must be supported and partly 

coordinated by regional and national policies, programmes and guidance. Also the provision of funds 

and resources for the climate adaptation of management in protected areas has to be ensured. Many 

strategies have to be prepared at the national or regional level, before they can be applied at a local 

level. This is especially true for monitoring tasks, for modelling and assessment and for the legal 

framework as well as for institutional competencies and structures that cannot be implemented at or 

initiated from the protected area level. 

Adaptation will need data and expertise, but first actions can be built on available knowledge. The 

complexity of climate impacts and the related uncertainty should not become “a recipe for inaction, 

or merely a call for more research, modeling, and planning”23. We hope this Handbook and the 

included examples help conservation managers to move beyond the current paralysis in the face of 

climate change and initiate local adaptation processes.  
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Hunter M, Dinerstein E, Hoekstra J, Lindenmayer D (2010): A call to action for conserving biological diversity in the face of 
climate change. Conservat Biol 24:1169–1171 
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