
Observing the forest ecosystems: links 
between climate change, biodiversity and 
human activities 

Jaana Bäck, University of Helsinki
SRCES – UHEL virtual meeting, June 17, 2020



Land system, resilience, 
ecosystem processes
and feedbacks





Links between (boreal) forests, 
biodiversity and climate change

• Forests cover 30% of the Earth surface area
• Diversity in history, ecological and climatic factors, stocks and growth, 

management, ownership

• Forest structural elements, old growth forests, and forest 
continuity are crucial for biodiversity

• Forest management is central in maintaining or loosing biodiversity 
values of production forests: genetic, species and habitat diversity

• Forest biodiversity is under pressure in most regions

• Forests contain 80% of all the carbon stored in terrestrial 
vegetation 

• Forest growth has been increasing in last decades more than harvests in 
Europe, however their resilience to climate extremes is decreasing

source: European Drought Observatory



Forests contribute to climate 
change

• Climate benefits from forests: 

• sequestering carbon, 

• contributing to cloud formation, 

• protecting from erosion, 

• products for substituting FF and other C-intensive 

materials

• Forest sink accounts for ca. 10% of EU fossil fuel emissions 

• Forest carbon sink and storage are dynamic and depend on 

forest management

• Most of the carbon harvested will be back in atmosphere in a 

few (less than 10) years



Climate change and biodiversity
in forests are interconnected

• Forests house 60% of all known terrestrial species

• In the last 8000 years, 45% of Earth’s original forest cover has
been converted, mainly to agricultural lands

• Deforestation: loss of stored carbon, loss of biodiversity

• Loss of biodiversity will further lead to decreased resilience of 
ecosystems to environmental changes

• Good biodiversity implies often good productivity, resilience 
and climate benefits:

• 10% decrease in tree species  annual losses of 150-
420 billion € 



Tree species richness correlates with other
ecosystem services

Gamfeldt et al 2012
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’Multifunctionality’ increases both the
climate and biodiversity benefits from

forests

Van der Plas et al
2015 Nature

Mixed species, heterogenous forests
provide best ecosystem services



How to study the links between human
activity, climate change and biodiversity?



Example 1: Long-term data from >6000 taxa reveals
local and species specific patterns

• Increases in species richness, diversity and 
turnover in northern regions (birds, aquatic
invertebrates and trees)

• Decreases in abundance and turnover in Central 
Europe (terrestrial invertebrates) and North Sea
(benthic algae)

Pilotto et al 2020 Nature Communications, accepted



Hofmann et al. (2017) PLoS ONE

Example 2: Impact of land use on pollinators’ 

response to climate change

>> Upscaling to Europe using the DEIMS SDR and eLTER network
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Share of seminatural landscape: 2%  7%  12%  17%

Papanikolaou et al. (2017) Journal of Applied Ecology




