
 

How climate change can make catastrophic
weather systems linger for longer
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Satellite images before (right) and after (left) the floods in northwest
Queensland. Credit: Courtesy of Japan Meteorological Agency, Author provided

Many parts of Australia have suffered a run of severe and, in some
cases, unprecedented weather events this summer. One common feature
of many of these events – including the Tasmanian heatwave and the 
devastating Townsville floods – was that they were caused by weather
systems that parked themselves in one place for days or weeks on end.
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https://www.abc.net.au/news/2019-02-17/heroes-and-heartbreaks-of-the-townsville-floods/10799144


 

It all began with a blocking high – so-called because it blocks the
progress of other nearby weather systems – in the Tasman Sea
throughout January and early February.

This system prevented rain-bearing cold fronts from moving across
Tasmania, and led to prolonged hot dry northwesterly winds, below-
average rainfall and scorching temperatures.

Meanwhile, to the north, an intense monsoon low sat stationary over
northwest Queensland for 10 days. It was fed on its northeastern flank by
extremely saturated northwesterly winds from Indonesia, which
converged over the greater northeast Queensland area with strong moist
trade winds from the Coral Sea, forming a "convergence zone".

Ironically, these trade winds originated from the northern flank of the
blocking high in the Tasman, deluging Queensland while leaving the
island state parched.

Unusually prolonged

Convergence zones along the monsoon trough are not uncommon during
the wet season, from December to March. But it is extremely rare for a
stationary convergence zone to persist for more than a week.

Could this pattern conceivably be linked to global climate change? Are
we witnessing a slowing of our weather systems as well as more extreme
weather?

There does seem to be a plausible link between human-induced
warming, slowing of jet streams, blocking highs, and extreme weather 
around the world. The recent Tasman Sea blocking high can be added to
that list, along with other blocking highs that caused unprecedented
wildfires in California and an extreme heatwave in Europe last year.
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https://www.smh.com.au/environment/weather/january-was-australia-s-warmest-month-on-record-bureau-says-20190201-p50uz1.html
https://www.smh.com.au/environment/weather/january-was-australia-s-warmest-month-on-record-bureau-says-20190201-p50uz1.html
https://www.abc.net.au/news/2019-02-05/what-is-causing-record-rainfall-and-floods-in-townsville/10779032
https://phys.org/tags/convergence+zone/
https://phys.org/tags/global+climate+change/
https://www.nationalgeographic.com/environment/2018/10/extreme-weather-increases-50-percent-2100-jet-stream-stalls-climate-change/
https://www.abc.net.au/news/2018-11-26/california-deadly-constructive-wildfires-have-been-contained/10556028
https://www.abc.net.au/news/2018-11-26/california-deadly-constructive-wildfires-have-been-contained/10556028
https://www.carbonbrief.org/climate-change-made-2018-european-heatwave-up-to-five-times-more-likely


 

There is also a trend for the slowing of the forward speed (as opposed to 
wind speed) of tropical cyclones around the world. One recent study
showed the average forward speeds of tropical cyclones fell by 10%
worldwide between 1949 and 2016. Meanwhile, over the same period,
the forward speed of tropical cyclones dropped by 22% over land in the
Australian region.

Climate change is expected to weaken the world's circulatory winds due
to greater warming in high latitudes compared with the tropics, causing a
slowing of the speed at which tropical cyclones move forward.

Obviously, if tropical cyclones are moving more slowly, this can leave
particular regions bearing the brunt of the rainfall. In 2017, Houston and
surrounding parts of Texas received unprecedented rainfall associated
with the "stalling" of Hurricane Harvey.

Townsville's floods echoed this pattern. Near the centre of the deep
monsoon low, highly saturated warm air was forced to rise due to
colliding winds, delivering more than a year's worth of rainfall to parts
of northwest Queensland in just a week.

The widespread rain has caused significant rises in many of the rivers
that feed into the Gulf of Carpentaria and the Great Barrier Reef lagoon,
and some runoff has made it into the Channel Country and will
eventually reach Lake Eyre in South Australia. Unfortunately, little
runoff has found its way into the upper reaches of the Darling River
system.

Huge impacts

The social, economic and environmental impacts of Australia's recent
slow-moving weather disasters have been huge. Catastrophic fires
invaded ancient temperate rainforests in Tasmania, while Townsville's
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https://phys.org/tags/wind/
https://phys.org/tags/tropical+cyclones/
https://www.carbonbrief.org/global-warming-could-be-causing-tropical-stroms-slow-down-last-longer
https://www.npr.org/sections/thetwo-way/2018/01/25/580689546/harvey-the-most-significant-tropical-cyclone-rainfall-event-in-u-s-history
https://www.abc.net.au/news/2019-02-05/what-is-causing-record-rainfall-and-floods-in-townsville/10779032
https://www.abc.net.au/news/2019-02-05/what-is-causing-record-rainfall-and-floods-in-townsville/10779032
http://www.bom.gov.au/climate/current/statements/scs69.pdf?utm_source=fb&utm_medium=org&utm_campaign=sm-017-0021&utm_content=Br
https://www.brisbanetimes.com.au/national/queensland/satellite-image-shows-new-queensland-mega-river-caused-by-floods-20190214-p50xrt.html
https://www.newsweek.com/great-barrier-reef-plumes-polluted-floodwater-coral-1333003
https://www.afr.com/news/politics/inland-sea-pushes-queenslanders-to-the-limit-in-unprecedented-floods-20190212-h1b55t
https://www.abc.net.au/news/2019-02-13/photos-reveal-bushfire-devastation-in-tasmanias-wild-south-west/10789102


 

unprecedented flooding has caused damage worth more than A$600
million and delivered a A$1 billion hit to cattle farmers in surrounding
areas.

Townsville's Ross River, which flows through suburbs downstream from
the Ross River Dam, has reached a 1-in-500-year flood level. Some
tributaries of the dam witnessed phenomenal amounts of runoff, reliably
considered as a 1-in-2,000-year event

Up to half a million cattle are estimated to have died across the area, a
consequence of their poor condition after years of drought, combined
with prolonged exposure to water and wind during the rain event.

Farther afield, both Norfolk Island and Lord Howe Island – located
under the clear skies associated with the blocking high – have recorded
exceptionally low rainfall so far this year, worsening the drought
conditions caused by a very dry 2018. These normally lush subtropical
islands in the Tasman Sea are struggling to find enough water to supply
their residents' and tourists' demands.

Many parts of Australia have tolerated widespread extreme weather
events this year, including some records. This follows a warm and
generally dry 2018. In fact, 9 of the 10 warmest years on record in
Australia have occurred since 2005, with only 1998 remaining from last
century with reliable records extending back to 1910. Steady warming of
our atmosphere and oceans is directly linked to more extreme weather
events in Australia and globally.

If those extreme weather events travel more slowly across the landscape,
their effects on individual regions could be more devastating still.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.abc.net.au/news/2019-02-17/heroes-and-heartbreaks-of-the-townsville-floods/10799144
https://www.abc.net.au/news/2019-02-17/heroes-and-heartbreaks-of-the-townsville-floods/10799144
https://www.brisbanetimes.com.au/national/queensland/when-the-rain-came-down-queensland-reels-from-flood-disaster-20190208-p50wnf.html
https://www.townsville.qld.gov.au/about-council/news-and-publications/media-releases/2019/february/ross-river-dam-statement
https://www.theguardian.com/australia-news/2019/feb/11/up-to-500000-drought-stressed-cattle-killed-in-queensland-floods
https://www.abc.net.au/news/2019-02-11/norfolk-drought-feels-the-heat-from-drought-conditions/10788932
https://blog.thornleighfarm.com/drought-conditions-on-lord-howe-island/
https://phys.org/tags/weather/
http://www.bom.gov.au/state-of-the-climate/
http://www.bom.gov.au/state-of-the-climate/
https://www.smh.com.au/national/it-s-official-bureau-of-meteorology-confirms-2018-was-a-scorcher-20190110-p50qh7.html
http://www.bom.gov.au/state-of-the-climate/
http://www.bom.gov.au/state-of-the-climate/
https://phys.org/tags/extreme+weather/
http://theconversation.com
https://theconversation.com/how-climate-change-can-make-catastrophic-weather-systems-linger-for-longer-111832
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