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Prioritization of conservation areas

Spatial prioritization approach to identify irreplaceability 
and cost-effective improvement opportunities in a protected area network



Prioritizing protected areas?

Avoiding harmful opportunism in decision-making

Defining and recognizing opportunities

Finding the balance!

Operative model to solve wicked problems

To link ecological uniqueness and irreplaceability with possible threats and pressures

To identify cost-effectiveness and potential for ecosystem improvement 

Quantitative evaluation of related social-ecological trade-offs 



Same areas, 

same data, 

but different question

Irreplaceability Restoration potential



Irreplaceability -

Identifying ecological uniqueness 

within the protected N2000 area network

Data: Natura habitats + threatened species

Irreplaceability in prioritization (Zonation):

proportion of habitats’ and 

species’ total abundances occurring 

at certain area

Why to do this?

Recreational pressures

Nearby land-use…



Ecosystem restoration and management potential –

Identifying areas for cost-effective ecosystem 

improvement within the N2000 network

Which areas, when improved, would give cost-effective increase in 
the protected  area network’s overall ecological (biodiversity) value?

Balancing: common-rare, cheap-expensive

Mapping restoration potential

Prioritizing N2K areas for restoration and management based 
on their improvement potential

Identifying good opportunities conceptually and on the map

COST-EFFECTIVELY IMPROVE THE PERSISTENCE OF BIODIVERSITY



Ranking protected Natura 2000 areas for

restoration and management potential 

Main elements from databases and

Finnish Restoration Prioritization -project

100 habitat experts working group defining:

Current methods

Effects of the methods

Costs of the methods

Fine scale geographic information for
67 N-habitat types + threatened species
+ current state for each habitat patch
from the Parks & Wildlife habitat database

How good they will be
How much they are improved
Loss if not managed



Zonation

Ranks areas (pixels to any size planning units) 

according to their conservation value, based on:
• Aims to maximize ecological value of the solution (set of areas) 

considering simultaneously data for multiple habitats and species

• Complementarity (identifying what is missing or poorly 
represented) 

• Connectivity, Condition, Cost-effectiveness

ZONATION
Conservation planning software

Kareksela et al. 2013 Conservation Biology

Produces data for trade-off evaluation (how the solution changes / area / costs)



Ranking protected Natura 2000 areas with 

respect to their irreplaceability and 

improvement potential 

What we get?



MAPS – whole N2K areas ranked according to 

their improvement potential

Low potential

High potential

Already good condition

20 km



MAPS – showing also more detailed priorities

Low potential

High potential

Already good condition

20 km



Comparison of trade-offs

Avoiding opportunism



Areas not to be improved Areas for improvement

Total area included in the analysis = protected N2K areas in Finland

The overall 
representation 
level of natura
habitats on 
protected N2K sites
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Graphical analysis of the performance

COMPARING TRADE-OFFS



Investigate trade-offs:

Habitat specific level of improvement in different analysis version



Good condition or not realistic

Potential and will be improved (best 20% solution)

Potential but not treated if “only” best 20% is done

Comparing how habitat representations differ with different analysis perspectives

How the solution changes if we change:
connectivity? costs? species? habitat rarity/representation in the boreal region or EU27?  



Mos t cos t effectiv e

20%

Herb ric h and broad

leav ed fores ts

C ultural biotopes B og s , mires ,

and fens

C oas tal biotopes S un-lit es ker

fores ts

R eg ion

R es tored/manag ed 

hectares  (ha)

R epeated 

manag ement (ha)

C ontinuous  

manag ement (ha)

R es tored 

(ha)

C ontinuous  

manag ement (ha)

R epeated 

manag ement (ha)

J ärvi-S uomi 7743,25 3449,75 838,25 3353,5 0 408,25

Pohjanmaa-K ainuu 3089,75 350,25 1825,25 686,25 840,75 24,75

Lappi 562,75 20,75 281,5 174,25 0 0

R annikko 7818,25 2567 2797,25 1014,5 2138,5 556,5

S UM 19214 6387,75 5742,25 5228,5 2979,25 989,5

Spatial identification of responsibilities? (spatial allocation of most cost-

effective restoration and management between Parks & Wildlife Finland regions)



Prioritization model for environmental change

• Protect/prioritize from land-use areas that are not irreversibly affected by climate 
change – emphasize irreplaceability!! 

• Prioritize also areas with irreplaceable conservation (biodiversity) value where 
resistance and resilience with respect to environmental change can be cost-effectively 
increased through ecological management and restoration

• Identify and avoid areas with significant negative changes that cannot be mitigated

• Add uncertainty multiplier when appropriate 

3) ANALYSE: IDENTIFY TRADE-OFFS AND FIND COST-EFFECTIVE BALANCE

2) FACILITATE DATA

1) ANALYSIS TECHNIQUES EXIST: CONSULT AND COLLABORATE



Some conclusions

Current methods allow ecologically sophisticated and meaningful analysis with considerations of 
ecosystem changes, IF THE DATA EXISTS

Proper analyses also enable proper investigation of the trade-offs, which helps to compare 
different solutions and to implement the results! 

Implementation is however still a challenge

Tools/methods/approaches (irreplaceability, uncertainty, connectivity, costs…) also to build a 
prioritization model for consideration of environmental change

Possibilities to identify ecological irreplaceability and to make 
ecologically significant improvements cost-effectively



Thank you!
Ari Lahtinen, Marja Hokkanen, Jussi Päivinen, Tuula Kurikka, Tuomas Haapalehto, Katja 

Raatikainen, Janne Kotiaho, Atte Moilanen, Ninni Mikkonen, Niko Leikola

More information 

Presented analyses and Zonation: me, santtu.kareksela@metsa.fi

Zonation method: Atte Moilanen, atte.moilanen@helsinki.fi

Our prioritization project, (http://www.metsa.fi/web/en/zonation)


