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This winter there have been several reports of 
unusual weather conditions. But when are they 
situations that are just unusual, and when are 

they new, and maybe an indication of climate change?

Snow rollers
Snow rollers are natural phenomena, though they make 
it look as though someone has been rolling tyre shapes 
across the countryside. They are formed when a piece of 
wet snow is blown and rolls across a flat piece of land, 
picking up more snow as it goes. The conditions have to 
be just right: windy, but not too windy, wet snow with 
a temperature just above the melting point of ice, and 
a wide expanse of flat land covered with a layer of dry 

snow that can detach from the layer underneath. Snow 
rollers can vary in size from a few centimetres to a few 
metres. They are quite rare, but not new, and papers 
were written about them in the nineteenth century.

Types of snow
The description ‘snow’ covers a wide range of types of 
snow. If you have tried building a snowman or making 
a snowball in different conditions you will know that 
wet snow is ideal for rolling into huge snowballs, 
whereas dry powder snow will not stick together. Fresh 
powder snow is ideal for skiing.

Avalanches
There was heavy snow in parts of Europe this year, 
and reports of fatal avalanches. There was also very 
heavy snow in Austria in January 2018, the heaviest 
since 1999. There are a number of factors that cause an 
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Further reading

What is a polar vortex?  
www.tinyurl.com/y6cergk2

Video of snow rollers: www.tinyurl.com/yyp6lrd4

Activity
Without climate change, on average, the same 
number of maximum temperature and minimum 
temperature records would be expected to be 
broken each year. Find out which maximum and 
minimum temperature records have been broken in 
2018 and 2019.

change? If so, the explanation could be that because 
more Arctic sea ice is melting during the summer, 
warming the Arctic Ocean, more heat is radiated back 
into the atmosphere. This would reduce the strength 
of the winds — because the temperature difference 
is not so great, and that would weaken the vortex. 
Scientists have observed that in years when more sea 
ice disappears, the vortex is more likely to weaken.

avalanche and, when trying to predict 
them, forecasters must take into 
account the amount of snowfall, the 
steepness of the slope and changes in 
temperature, especially changes to air 
temperature that last for long enough 
to warm the lower layers of snow.

Most avalanches occur after a storm. 
Snowfall builds up in layers, called the 
snowpack, and an avalanche will occur 
if there is a weak layer with a solid layer on 
top that can slide. All of these factors are known 
about. Avalanches are not new and have not changed 
their nature. Work continues on improving avalanche 
prediction. Whether heavier snowfalls are part of a 
change to the climate, or just a normal variation in the 
weather from year to year, is not possible to tell.

Polar vortices
This winter there were reports of temperatures as low as 
–44°C in the USA and in 2018 we had the ‘Beast from 
the East’ in the UK. These were both due to changes in 
the polar vortex. 

A polar vortex is the name given to a wide expanse 
of circling cold air in the stratosphere, 50 km above 
the polar regions. It is a low-pressure area, and is 
quite stable. There is one over the South Pole circling 
clockwise, and one over the North Pole circling 
anticlockwise (if viewed from above).

In the northern winter, the polar vortex at the North 
Pole strengthens. The air temperature can be as low as 
–80°C and the temperature and pressure difference 
between it and the surrounding air results in very 
high-speed winds that are often more than 250 km h–1. 
This usually keeps the cold air in the Arctic. However, 
sometimes the winds weaken and the cold air descends, 
causing a temperature increase in the stratosphere. This 
affects the jet stream (winds 11 km above the surface) 
and allows an area of cold air to move further south 
than usual, bringing very cold weather (Figure 1). 

The polar vortex isn’t new. Scientific articles were 
written about it in the 1850s. But is it affected by climate 

Jet
stream

Warm air
moves
north

Jet
stream

Strong polar vortex Weak polar vortex

Cold air
contained Cold air

moves south

Figure 1 Polar vortices
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