
 

Regional weather extremes linked to
atmospheric variations
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The polar jet stream - a band of fast winds high in the atmosphere which marks
the boundary between cold polar air and warmer air to the south. When large
waves develop in the flow, cold Arctic air moves south (as seen here over eastern
US) and warmer temperate air moves north (as seen here are central US). Such
"wavy" conditions increase the chance of temperature and precipitation
extremes. Credit: NASA

Variations in high-altitude wind patterns expose particular parts of
Europe, Asia and the US to different extreme weather conditions, a new
study has shown.
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Changes to air flow patterns around the Northern Hemisphere are a
major influence on prolonged bouts of unseasonal weather – whether it
be hot, cold, wet or dry.

The high altitude winds normally blow from west to east around the
planet, but do not follow a straight path. The flow meanders to the north
and south, in a wave-like path.

These wave patterns are responsible for sucking either warm air from
the tropics, or cold air from the Arctic, to Europe, Asia, or the US. They
can also influence rainfall by steering rain-laden storms.

Pioneering new research, carried out by the University of Exeter and the
University of Melbourne, has shown that the development of these wave
patterns leaves certain Northern Hemisphere regions more susceptible to
different types of prolonged, extreme weather.

Dr James Screen, a Mathematics Research Fellow at the University of
Exeter and lead author of the study, said: "The impacts of large and slow
moving atmospheric waves are different in different places. In some
places amplified waves increase the chance of unusually hot conditions,
and in others the risk of cold, wet or dry conditions".

The study showed that larger waves can lead to droughts in central North
America, Europe and central Asia, and western Asia exposed to
prolonged wet spells. It also shows western North America and central
Asia are more prone to heat waves, while eastern North America is more
likely to experience prolonged outbreaks of cold.

The collaborative study used detailed land-based climate observations to
identify episodes of abnormal temperature and rainfall from 1979-2012
and then examined the wave patterns during these events.

2/3

https://phys.org/tags/wave+patterns/
https://phys.org/tags/heat+waves/


 

Co-author Professor Ian Simmonds, from the School of Earth Sciences
at the University of Melbourne, said the weather extremes they
examined were month-long heat waves, cold spells, droughts and
prolonged wet periods, which occurred over large areas.

He said: "The study revealed that these types of events are strongly
related to well-developed wave patterns, and that these patterns increase
the chance of heat waves in western North America and central Asia,
cold outbreaks in eastern North America, droughts in central North
America, Europe and central Asia, and wet spells in western Asia.

"The findings are very important for decision makers in assessing the
risk of, and planning for the impacts of, extreme weather events in the
future."

  More information: Amplified mid-latitude planetary waves favour
particular regional weather extremes, by Dr James Screen and Professor
Ian Simmonds, is published in Nature Climate Change online on Sunday,
June 22. dx.doi.org/10.1038/nclimate2271

Provided by University of Exeter

Citation: Regional weather extremes linked to atmospheric variations (2014, June 22) retrieved
24 April 2024 from
https://phys.org/news/2014-06-regional-weather-extremes-linked-atmospheric.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/extreme+weather/
http://dx.doi.org/10.1038/nclimate2271
https://phys.org/news/2014-06-regional-weather-extremes-linked-atmospheric.html
http://www.tcpdf.org

