
The changes that I have already described 
in the previous two articles have tended to 
become noticeable over the last half-century or 
so; a time of significant warming. Since 1960, 
central England temperature, as monitored 
by the longest-running direct temperature 
series in the world, has increased by c. 
0.75°C (Fig 1). Globally, the same pattern is 
apparent, with the world about 1°C warmer 
than a century ago. But, if future projections 
of climatologists are realised (we currently 
seem to be on course for a 4°C+ rise in global 
temperature), then the degree of warming that 
we have observed so far will be eclipsed by the 
magnitude of anticipated future trends. In 
this article, I will consider what the potential 
consequences of future climate change for the 
bird communities with which we share our 
country.  

PredicTing The fuTure
One of the ways in which scientists have 
attempted to assess the likely consequences 
of climate change for birds has been climate 
envelope modelling, or bioclimate modelling 
(Fig 3). Although criticised for the simple 
underlying assumptions, the results of these 
studies suggest that, in Europe, species 
ranges are likely to shift northwards and 
contract in extent in response to climate 
change. This means that at any one location, 
some indication of potential future gains 

or losses to the bird community may be 
inferred by looking at the species found to 
the south. Thus, in the UK, a number of 
potential breeding species (e.g. Little Bittern, 
Night Heron, Little Bustard, Scops Owl, 
Hoopoe), may colonise in the future whilst 
the continued existence of some northerly 
distributed species may be threatened by 
climate change (e.g. Dotterel, Arctic Skua, 
Snow Bunting). 

One limitation of this approach is that 
it does not tell us very much about how the 
abundance of species may change. This is 
important, because abundance is a much more 
sensitive measure of change than occurrence, 
and more closely related to conservation 
priorities. To fill this gap, the BTO has been 
developing approaches to predict the likely 
effects of climate change on the abundance 
of birds, using the BBS data. We can model 
the density of birds recorded in a particular 
BBS square as a function of the habitat in 
that square and also the climate, whilst 
accounting for detectability and can go on to 
predict the consequences of climate change 
on the future distribution and abundance of 
species. The first examples of this work have 
just been published and show that climate 
change is likely to result in population 
increases in two southerly distributed species 
(Nuthatch and Green Woodpecker), but may 
drive population declines in northern 

So far, in his series on climate change for BTO News, James Pearce-Higgins has 

looked at the impacts on birds which have been observed so far. In this third 

article, he turns his attention to the future and looks at how much change there 

may be if future climate change projections are realised.

How bad can it get?
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fig 1. Annual variation in mean central England temperature (purple line) alongside a 10-year running 
mean (red line). Data from www.metoffice.gov.uk/hadobs as published by Parker et al. (1992).
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Several of our iconic 
‘northern’ species such 
as Snow Bunting, Arctic 
Skua and this dotterel 
are expected to be 
squeezed out of their 
limited ranges. 
Monitoring in these 
remote areas is vital to 
track future changes and 
test whether 
conservation efforts may 
successfully reduce or 
halt these projected 
losses.

Between the first BTO 
breeding atlas (1968–72) 
and the second (1988–
91), nuthatch distribution 
had expanded 
northwards by about 1km 
a year. This northward 
expansion has continued 
apace, as witnessed in 
the data collected for 
Bird Atlas 2007-11 and it 
seems likely that climate 
change is a causative 
factor in this range 
change.
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Perhaps balancing the 
loss of northern species 
is the expectation that 
many southern birds 
will flourish in the uK as 
climate ‘improves’ for 
them. Serin has long 
been forecast to be a 
coloniser to the uK and 
yet, so far, the species 
remains a scarce visitor.



species (Meadow Pipit and Curlew). This 
work will be extended to a wider range of 
species.

Are TheSe MOdelS cOrrecT?
It is all very well making predictions. Is 
there any evidence that they may come 
true? Reassuringly, a number of recent 
papers suggest that not only are we detecting 
significant changes in our bird communities, 
but that these changes are along the lines of 
what we would expect from our models. At a 
European level, species which models suggest 
should decline in response to climate change 
have indeed tended to decline, whilst those 
predicted to benefit from climate change 
have tended to increase in abundance. These 
changes also appear to be occurring in the UK. 
A second recent BTO publication has used 
BBS data to demonstrate that increases in 
temperature have resulted in increases in bird 
diversity across the UK. Although this sounds 
like a good thing, this has been largely driven 
by increases in the abundance of generalists 
(species widely encountered across a range of 
habitats), whilst many specialists (with more 
specific habitat requirements) have become less 
common. As a result, there has been a reduction 
in what is termed community specialisation 
– the degree to which bird communities in 
different locations and habitats differ from 
each other. Climate change may therefore lead 
to bird communities becoming more similar. 

The fuTure iS nOw
To sum up, climate change is already affecting 
our birdlife. If future projections of climate 
change are realised, then the observed trends 
that we have seen, of southerly-distributed 
species tending to increase in abundance, 
and northerly-distributed species tending to 
decline, are likely to continue and become 
increasingly apparent. Whilst for many of us 
this may mean we see some exciting new bird 
species in the countryside around us, for others 
it may mean the tragic loss of some of our 
iconic northern species. These changes create 
significant challenges for conservationists. It is 
this issue that we will examine in the fourth 
and last article in this series. 
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fig 2. Potential population changes in four UK breeding bird species under a 
high emissions scenario (representing a 4°C global temperature rise by 2080) 
as published by Renwick et al. (2011). 

fig 3. A schematic of how models relating species distributions to the current 
climate can be used to anticipate potential future changes in the distributions 
of species in response to climate change. The approach can be adapted to 
model densities by not just examining whether a bird occurs in a particular 
square but also relating how many birds occur in that square to the climate.

Potential population changes

Predicting the future

SPecieS 2050 2080

curlew -35% -66%

Meadow Pipit -19% -35%

green woodpecker +300% >1000%

nuthatch +67% +190%

Information about bird species 

distribution in a particular area (e.g. Atlas 

data on a 10km grid).

A statistical model links the climate to the 

bird distribution and predicts the likelihood 

of that bird occuring in each square from 

the climate (purple=high; brown=low). In 

this case, the match is reasonable.

The likelihood of the species occurring 

in each square changes in response to 

projected climate change, assuming it 

closely tracks the changes in climate.

Information about the current 

climate. Each grid represents a 

different climate measure, such 

as temperature or precipitation 

and the colours show how that 

measure varies across the area.

Climatologists model how 

these measures may change 

in the future. If the new values 

are used to replace the current 

climate variables in our model, 

it is possible to project how the 

distribution of a species may 

change.


