
Climate change impacts on 

ecosystems: overview

Rachel Warren 

Tyndall Centre

School of Environmental Sciences, 
University of East Anglia

 



Impacts on whole ecosystems 

ÅTransformation of biomes

Åé.Change too fast

ÅDrought; loss of glaciers

ÅDisruption of b-g-c cycles:  

- soil +ve carbon cycle feedback

- release CH4 from peatland/permafrost 

ÅFire regimes

ÅCO2 fertilisation alters competition

ÅDamage by extreme weather events

ÅOutbreaks of pests & disease

ÅRegime shifts

ÅSea level rise



Impacts upon species 

ÅSpecies climate envelope:

éé..disappears

éé..moves too fast

éé..moves beyond barrier

éé..invasive

Å Movement of climate envelopes

éé..decouples trophic levels

éé..decouples plants & pollinators

éé..causes pest outbreaks

ÅFire regimes change

ÅCO2 fertilisation alters competition

ÅOcean acidfication

ÅChanges in climate variability



Observed Changes in Physical 

and Ecological Systems

Source: IPCC TAR 2001



Observed Biotic Changes

ÅFound 143 studies showing temporal 
trend over >= 10 yrs

ÅIdentified a total of 1,468 species that 
had changed (586 significant)

ÅOf these, more than 80% were 
changing in the direction expected

ÅAverage change 5 days per decade

(greater change at higher latitudes)
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