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Warming up; ……..
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Warming up; ……..

Global temperature highlights: 
January–October 2014
Land and Ocean Combined: 

January-October was the 
warmest such period on record, 
with a combined global land 
and ocean average surface 
temperature 1.22°F (0.68°C) 
above the 20th century average 
of 57.4°F (14.1°C), surpassing 
the previous record set in 1998 
and 2010 by 0.02°C (0.04°F). 
2014 is currently on track to be 
the warmest year on record. 
The margin of error is +/- 0.20°F 
(0.11°C).

www.ncdc.noaa.gov/sot
c
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Warming up; ……..
 The impacts on the planet’s diverse ecosystems will be profound
 Studies focused on the impacts at the lower levels of biological 

organization e.g. range shifts in species populations
 When communities or ecosystems are subjected to environmental stress 

they can behave in ways that cannot be predicted from studying single 
species in isolation, due to the complex array of species interactions 
within the ecological network (e.g. Raffaelli, 2004; Woodward, 2009). 

 Important to considers the higher levels of organization to complement 
existing approaches to predicting climate change impacts in these 
complex natural systems. 

 Many studies on the effects of warming on natural systems are hampered 
by confounding latitudinal (or altitudinal) gradients (e.g. Jacobsen et al., 
1997), often making it impossible to disentangle the effects of 
biogeography and temperature. 
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Warming up; ……..
 Changes in community composition with latitude may occur for many 

reasons other than differences in temperature: the interplay between 
additional environmental gradients (e.g. pH, nutrient concentrations, etc,), 
hydrology, geology, evolutionary history and dispersal constraints will all 
influence the composition of the local and regional species pools. 

 Similar limitations can also apply when temporal correlations are used to 
infer biological responses to temperature change (e.g. Ponds et al., 1999; 
Durance & Ormerod, 2007, 2009). 

 In contrast to large-scale latitudinal surveys, most experimental studies of 
warming have been restricted to small laboratory microcosms (e.g. 
Petchey et al., 1999) or pond mesocosms (e.g. McKee et al, 2002a,b, 2003; 
Moss et al., 2003), largely due to the logistic and financial challenges of 
heating large systems.
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Warming up; ecosystem function

Demars et al. 2011, Freshwater Biology
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Warming up; sentinel systems?

•High-latitude ecosystems possess the advantage of being ‘sentinel systems’ 
in regions where rates of warming will be among the fastest on the planet, 
with rises of up to 7.5 °C predicted till 2100 (IPCC, 2007).
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Warming up; tipping point
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Olafsson et al. 2010
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Based on D. Nelson’s PhD study



Warming up; take home message

• Descriptive studies and monitoring
• Predictions - models
• Experiments
• Communities, ecosystems  and ecosystem 

function
• Rapid changes – tipping point
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