Cold & Snowy Weather
Cold & snowy weather might generate headlines and even sway public opinion,
but it doesn’t disprove climate change.

Summary
●
●
●
●

The winter of 2009-10 was the coldest for over 30 years in the UK. Over the entire Northern hemisphere
however, it was the 5th hottest winter on record.
A warming climate does not mean that there will be no cold or extreme winters.
In fact, some research suggests we could have cold winters in Europe and the US over the next few years.
Snowfall may increase in some places in the future as a result of a warmer climate.

Context
During the cold spell of 2009-2010, relatively few sceptics attempted to put forward the argument ‘It’s so cold, how
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could global warming be real?’ Unfortunately some British media outlets headlined stories along these lines.
With or without the media influence, it is likely the cold winter played a significant role in decreasing public belief
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in climate change.
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Historically, the last few winters have only been harsh relative to a period of quite mild winters. The coldest UK
winter was in 1963: blizzards covered parts of the country in 6-metre snow drifts; farm animals died from the
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cold. The second coldest was 1944-45: parts of the sea were frozen, as was the river Cam and parts of the
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Thames; over 400 league football matches were cancelled and some pitches were even re-opened as ice rinks.

Background science
Weather is not the same as climate for the following reasons:
1. Most importantly, weather is short-term. It can be colder than normal for a few months, but if it’s been
warmer than normal, for longer (years, decades), then the temperature is rising. Climate is long-term. So
while weather can change quickly, climate changes slowly.
2. Weather is local. It can be colder than normal here, but hotter than normal elsewhere (as was the case
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during winter 2009-10. See image below). Climate change is global: it affects the whole planet. Even
12
though winter (Dec-Feb) 2009-10 was the coldest in the UK for over 30 years , in the Northern
hemisphere it was the 5th hottest winter on record. At the same time, it was the hottest summer ever
recorded in the Southern hemisphere.
An unusually cold winter in the UK or US does not therefore stop, disprove, or ‘cancel-out’ the long-term warming
of the climate.
Overall picture
Natural cycles have been responsible for cold and snowy winters in the past, and will produce more in the
1314
future.
However, as average temperature increases over the coming century, we are likely to see cold winters
become less severe and less common.
Cold spells & climate change
Cold spells in the UK are mainly caused by natural atmospheric cycles, which change air pressure around the
Arctic and allow more cold air to pass down to us. These cycles are called the North Atlantic Oscillation (NAO) and
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Arctic Oscillation (AO) , which can be seen as slightly different regional outputs of the same air pressure
changes. The two result in cold weather for parts of Europe, North America, and Northern Asia.

The sun may also play a small part, either contributing to the effects, or influencing the cycles above. We are
currently at a low in the 11-year solar cycle, which may also cause changes in air pressure, and allow colder winds
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from the North and East to blow over Europe.
Snow & climate change
Somewhat counter-intuitively, a warmer world could lead to more snow in some places. In warmer areas there is
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likely to be more evaporation, which means more moisture in the air and makes for more extreme precipitation.
If this moisture travels to colder areas, this will still fall as snow. A warmer world does not mean that there will be
no cold places - in a winter that is usually minus 4oC a warming of 2oC will not stop it being cold enough to snow.20

What the scientists said
Robert Henson (UCAR, US): “People across the northern hemisphere are facing the fact that a warming planet
doesn't get rid of winter ... now is a good time to remind ourselves that weather, like death and taxes, will always
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be with us.”
Kevin Trenberth (NCAR, US): "Too many think global warming means ... relentless warming everywhere year after
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year. It does not happen that way.”
James Hansen (NASA, US): "The 48 states cover only 1.5 percent of the world area, so the U.S. temperature does
23
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not affect the global temperature much” (The UK covers only 0.05%.)
Peter Stott (Met Office, UK): "The famously cold winter of 1962/63 is now expected to occur about once every 1,000
25
years or more, compared with approximately every 100 to 200 years before 1850."

What the sceptics said
It’s cold/snowing, so climate change has stopped: Very cold or snowy weather is often short-term and local - it
does not disprove climate change. The long-term trend in global average temperature is increasing.
Global warming is due to natural cycles, not humans: Natural cycles do play a part in weather - they can make
colder and snowier winters more likely, or more extreme. However, we can’t explain the long-term warming trend
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in global temperatures with natural cycles. Only additional CO2 explains the trend we see (for more on this, see:
http://bit.ly/notnaturalcycles).
It’s the Sun: The possible link between low solar activity and cool winters has re-ignited discussion of solar activity
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as the cause of climate change. Again, this natural cycle does not account for the warming we’ve observed. Even
when the sun is at its ‘hottest’ it doesn’t have enough of an effect to explain the temperature increase (see, for
instance, http://bit.ly/climatesun).

For more info
An excellent short video on snowy winter is available here: http://bit.ly/reallygoodvideo
A short report (pdf) on the winter of 2009-10 is available here: http://bit.ly/winter2009-10
Climate change, cold and snowy winters at the same time: http://bit.ly/warmsnow
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Professor Mark Saunders (University College London), Expert in, among other things, temperature, winter
storms. mas@mssl.ucl.ac.uk / 01483 204187
Prof Mike Lockwood (University of Reading), expert in solar variability/activity; influence on climate variability;
winter. m.lockwood@reading.ac.uk / 0118 378 5572
Dr Stephen Dorling (UEA), expert in numerical weather prediction; climate change impacts; wind power;
environmental science; air quality. s.dorling@uea.ac.uk / 01603 592533
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% of global surface area covered by UK (in km )
= (UK surface area / global surface area) * 100
= (243,610 / 510,072,000) * 100
= 0.05%
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