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Key questions 
• What is changing? 
• How would those changes affect ecosystems 

and humans? 
• How to react?  
• How urgent is that? 
 

Climate 

Society Biodiversity 



What is changing? 
Climate:  
• Prescipitions, water cycle 
• average temperature (annual, seasonal, monthly) 
• storm days 
• marine/inland ice days 
• floods 
• heat waves  
• UV radiation level,  
• air quality, etc 

Changes taking place over at least 30 years of time   

IPCC, 5th  



What is changing? 
Biodiversity/ecosystems:  
• date of arrival of migratory birds to breeding sites 
• date of spring blooming of plants 
• start and duration of  hibernation  
• influx of non-indigenous/alien species  
• location of roosting and wintering sites  
• migration routes 
• food chain relationships  
• distribution range   
• etc 

 Changes taking place over at least 30 years of time   



What is changing? 

Socio-economics:  
• costs/benefits 
• values 
• perceptions 
• equality/inequality 
• awareness    

 

Changes taking place over at least 30 years of time   

EEA, 2012 



Which socio-economic sectors 
become affected? 
• Natural resource use based sectors 
Agriculture (due to changes in crop types, sowing time, harvest 

time, pest control, damage compensation, energy crops, water 
consumption, etc) 

Forestry (pest control, timber  harvest, etc) 
Fishing  (bag size, parasites, etc)  
Hunting  (bag size, supplementary feeding, etc ) 
Water management (area size, alien species, mgmt costs, etc)  
Coastal management  (flood management, coastal habitat 

management, etc) 
(Renewable) Energy production 

 



Agricultural land use under 
European climate scenarios 2050  

Kuldna et al., 2009 



Ecological changes observed 

Date of the first egg has become earlier 
 e.g. Common Crane Grus grus 2 days earlier in 

10 years, thus 6 days earlier in the past 30 years 
 

Leito et al, 2005 

Snow cover %,  
Balticclimate.org 



Change in distribution of the breeding population 
of the Common Crane   
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Estonian Breeding Bird Atlas, 1993 Estonian Breeding Bird Atlas,  2001 
Leito et al., 2005 



Different habitats needed at different phases  
of life cycle 
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From  grasslands to stubble fields   From  bogs to the sea   

Leito et al., 2005 

From chicks to juveniles Feeding habitat Roosting habitat 



Changing diates  

• Before 2000 
Cereals  

 

• After 2000 
Cereals 
Rape seed  
Cabbage 
Carrots 
Potatoes 
Strawberries 
 
 

Leito et al., 2005 



Early season immigration of  
moths  has become  
more common in UK. 
Global DBM pest management  
requires at least  USD1bln  
annually  

Food supply under attack of 
southern pests 

Damage by  Plutella xylostella, 
diamondback moth (DBM) 

Chapman et al., 2002: 

Sarfraz et al., 2005 



 
Ecological changes have socio-economic effects: 
Roosting populations of Common Crane in Sept 
2012 and crop damages by cranes and geese 
2010-2012 

Environmental  Board, 2013 

A. Leito, 2013 
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Changing home range – what implications may 
follow? 

Present recorded distribution Simulated potential late 21st century  
distribution 

Climate Atlas of European Breeding Birds, 2007  



Changing migration routes - what implications may 
follow? 

23 cranes equipped with satellite monitoring devices in Estonia in 2001-2013 

A. Leito, 2013 pers comm 



Conclusions 
• Monitoring schemes need to be in operation 
• Cross-use of data for decision-making at different 

levels, sectors - evidence base 
• Considering climate change in: 

impact assessments (RIA, SEA, EIA, AA)  
investment plans 
support schemes (nature management, RDP agri-

environmental measures) 
damage costs 
insurance costs, etc 



Examples of adaptation in Europe 

EEA, 2013 



How urgent? 
 

• It no so much about urgency but rather  
“taking climate issues into account should become 

usual practice” 
 
 
 



 
 

• Thank you for your attention! 


	Biodiversity in Changing Climate, �some illustrations 
	Key questions
	What is changing?
	What is changing?
	What is changing?
	Which socio-economic sectors become affected?
	Agricultural land use under European climate scenarios 2050 
	Ecological changes observed
	Change in distribution of the breeding population of the Common Crane  
	Different habitats needed at different phases  of life cycle
	Changing diates 
	Food supply under attack of southern pests
	�Ecological changes have socio-economic effects:�Roosting populations of Common Crane in Sept 2012 and crop damages by cranes and geese 2010-2012
	Changing home range – what implications may follow?
	Changing migration routes - what implications may follow?
	Conclusions
	Examples of adaptation in Europe
	How urgent?
	Slide Number 19

