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How cold winters fit in the big picture of global
warming

What The Science Says:
The cold snap is due to a strong phase of the Arctic Oscillation. This is causing cool temperatures at
mid-latitudes (eg - Eurasia and North America) and warming in polar regions (Greenland and Arctic
Ocean). The warm and cool regions roughly balance each other out with little impact on global
temperature.

Climate Myth: 2009-2010 winter saw record cold spells
"Britain's big freeze is the start of a worldwide trend towards colder weather that seriously challenges
global warming theories, eminent scientists claimed yesterday. The world has entered a 'cold mode'
which is likely to bring a global dip in temperatures which will last for 20 to 30 years, they say." (Daily
Mail)

Through December 2009 and January 2010, a dramatic cold spell swept across Eurasia, England and parts
of North America. The most spectacular image capturing this phenomenon is a satellite photo revealing the
whole of Britain covered in snow. Does this mean global warming has stopped? To determine this, one
needs to step back and look at the broader picture. For starters, here is a temperature map of the entire
Arctic circle and beyond:

Figure 1: Map of temperature anomalies for December 2009 at roughly 1000 metres altitude for the region
north of 30°N (NSIDC). Areas in orange and red correspond to strong warm anomalies. Areas in blue and
purple correspond to cool anomalies.

Eurasia and North America are experiencing unusually cold conditions. On the other hand, Greenland,
eastern Siberia and the Arctic ocean are experiencing unusual warmth. The warmest regions (more than 7°
Celsius above average) are over the Atlantic side of the Arctic, including Baffin Bay and Davis Strait.
Unsurprisingly, sea ice extent was below average in this region.

These strong contrasts in temperature are the result of a strongly negative phase of the Arctic Oscillation. 
This is caused by opposing patterns of atmospheric pressure between the polar regions and mid-latitudes.
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During a negative phase, pressures are higher than normal over the Arctic and lower than normal in mid-
latitudes. In December 2009, the Arctic Oscillation index was -3.41, the most negative value since at least
1950. Note the blue dot in the bottom right corner representing December 2009.

Figure 2: Blue dots are monthly Arctic Oscillation Index. Red line is one year running mean (sourced from
Andrew Revkin, plotted by Ignatius Rigor).

An even broader picture is a global map of temperature anomaly in the last week of December 2009. Here
we see that much of the planet is experiencing warmer temperatures than usual, including North-east
America, Canada, North Africa, the Mediterranean, and south-west Asia.

Figure 3: Map of global temperature anomalies, December 26 to January 1 (Met Office).

To conclude that global warming has ended based on recent cold snaps is another example of the
misleading practice of focusing on small pieces of the puzzle while ignoring the broader picture.
Interestingly, Roger Pielke Sr takes the opposite approach when assessing global temperature in December
2009 as measured by satellites. Despite the regional cold weather, global temperature has not shown a
dramatic drop in December, leading Pielke to conclude (with original emphasis included):

"This data shows why the focus needs to be on the regional scale and that a global average is
not of much use in describing weather that all of us experience."

After taking a broader look at global temperature, Pielke is forced to conclude that it's preferable to focus on
small pieces of the puzzle than the bigger picture. Better that is, if the global picture isn't giving you the result
you're looking for.

The Skeptical Science website by Skeptical Science is licensed
under a Creative Commons Attribution 3.0 Unported License.
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Skeptical Science explains the science of global warming and examines climate
misinformation through the lens of peer-reviewed research. The website won the Australian
Museum 2011 Eureka Prize for the Advancement of Climate Change Knowledge. Members
of the Skeptical Science team have authored peer-reviewed papers, a college textbook on
climate change and the book Climate Change Denial: Heads in the Sand. Skeptical Science
content has been used in university courses, textbooks, government reports on climate
change, television documentaries and numerous books.

The Skeptical Science website by Skeptical Science is licensed under a Creative Commons Attribution 3.0 Unported
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