
 

It never rains but it pours: Intense rain and
flash floods have increased inland in eastern
Australia
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Before climate change really got going, eastern Australia's flash floods
tended to concentrate on our coastal regions, east of the Great Dividing
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Range.

But that's changing. Now we get flash floods much further inland, such
as Broken Hill in 2012 and 2022 and Cobar, Bourke and Nyngan in 2022
. Flash floods are those beginning between one and six hours after
rainfall, while riverine floods take longer to build.

Why? Global warming is amplifying the climate drivers affecting where
flash floods occur and how often. All around the world, we're seeing
intense dumps of rain in a short period, triggering flooding—just as we
saw in Dubai this week.

Our research shows east coast lows—intense low pressure systems
carrying huge volumes of water—are developing further out to sea, both
southward and eastward.

This means these systems, which usually bring most of the east coast's
rain during cooler months, are now dumping more rain out at sea.
Instead, we're seeing warm, moist air pushed down from the Coral Sea,
leading to thunderstorms and floods much further inland.

This month, a coastal trough along the Queensland and New South Wales
coasts and an inland trough resulted in unusually widespread flooding,
triggering flooding in Sydney as well as inland.

What's changing?

On the coasts, extreme flash floods come from short, intense rains on
saturated catchments. Think of the devastating floods hitting Lismore in 
2022 and Grantham in 2011.

Inland, flash floods occur when intense rain hits small urban catchments,
runs off roads and concrete, and flows into low-lying areas.
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https://www.abc.net.au/news/2012-01-30/broken-hill-soaks-up-big-wet/3800414
https://www.theguardian.com/australia-news/2022/mar/16/streets-were-flowing-broken-hill-reeling-after-record-rainfall-and-deadly-flash-flooding
https://www.abc.net.au/news/2020-02-05/nsw-central-west-receives-downpour-of-up-to-150-milimetres/11931036
https://media.bom.gov.au/social/blog/1718/explainer-what-are-flash-floods
https://www.afr.com/world/middle-east/record-breaking-rain-floods-dubai-s-airport-and-swamps-desert-20240418-p5fkpx
https://www.afr.com/world/middle-east/record-breaking-rain-floods-dubai-s-airport-and-swamps-desert-20240418-p5fkpx
https://doi.org/10.3390/cli9030044
https://phys.org/tags/devastating+floods/
https://www.smh.com.au/interactive/2022/lismore-flooding
https://www.abc.net.au/news/2022-02-26/lockyer-valley-relieves-trauma-of-devastating-2011-floods/100863942


 

The April flooding in NSW and Queensland had elements of both. Early
this month, the subtropical jet stream changed its course, triggering a
cyclonic circulation higher in the atmosphere over inland eastern
Australia.

At the same time, a low-pressure trough developed low down in the
atmosphere off the coast and another inland, through southern
Queensland and NSW, where they encountered warm moist air dragged
by northeast winds from as far away as the Coral Sea.

The result was localized extremely heavy rain, which led to the
Warragamba Dam spilling and flood plain inundation in western Sydney.

This unusual event has been referred to as a "black nor'easter," a term
coined in 1911. These are characterized by a deepening coastal trough
and upper-level low pressure systems further west, over inland eastern
Australia. This term, mostly known in the marine fraternity, became less
common during the 20th century. But it has returned.

Why? Global warming is changing how the atmosphere circulates. As
ocean temperatures keep rising, the pool of warm water in the Coral and
Tasman Seas grows. This gives rise to northeasterly airstreams, which
funnel thick fronts of warm, moist air down towards inland Queensland
and NSW.

These low pressure systems occur higher in the atmosphere, causing
unstable conditions suiting the formation of thunderstorms. And because
these systems move slowly, heavy rain can fall continuously over the
same area for several hours. All up, it's a perfect recipe for flash
flooding.

We saw similar systems producing flash flooding in Sydney's Nepean
and Hawkesbury rivers during November and December last year, as
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https://www.weatherzone.com.au/news/black-noreaster-to-soak-sydney-and-surrounds/1889273
https://doi.org/10.3390/cli12040049


 

well as in other regions of inland eastern Australia.

Is this new? Yes. Between 1957 and 1990, flash floods struck Sydney 94
times. But during this period, fast cyclonic airflow in the upper
atmosphere was not connected to the jet stream. Instead, flash floods
occurred when slow-moving upper-level low pressure circulations
encountered air masses laden with moisture evaporating off the oceans.
However, there wasn't enough water in the air over the inland to trigger
flash flooding.

In every case between 1957 to 1990, flash floods in Sydney were not
linked to slower-forming riverine floods on the Nepean-Hawkesbury
River system. When these rivers did flood during that period, they came
from longer duration, less intense rain falling in the catchments, and
largely from east coast lows. Now we're seeing something new.

Haven't there always been flash floods?

Flash floods are not new. What is new is where they are occurring. These
sudden floods can now form well west of the Great Dividing Range.

Previously, inland floods tended to come after long periods of
widespread rain saturated large river catchments. Inland flash floods
were not so common and powerful as in recent decades.

In earlier decades, inland riverine floods during extreme rainfall years
occurred when the fast-moving jet stream high in the atmosphere was
further north. This occurred frequently in the cooler months, with long,
broad cloud bands blown by or associated with the jet stream producing
widespread rain inland. Known as the "autumn break," it often primed
agricultural land for winter crops.

In recent years, these crucial air currents have begun moving polewards.
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https://www.theguardian.com/australia-news/2023/nov/29/weather-nsw-sydney-qld-brisbane-vic-melbourne-rain-storms-floods-east-coast
https://www.researchgate.net/publication/260980919_A_synoptic-mesoalpa-scale_climatology_of_flash_floods_in_the_Sydney_metropolitan_area
https://www.researchgate.net/publication/260980919_A_synoptic-mesoalpa-scale_climatology_of_flash_floods_in_the_Sydney_metropolitan_area
https://www.abc.net.au/news/2023-10-01/how-the-jet-stream-has-been-causing-extreme-weather/102885780


 

Now that it's moving south, we have increasingly warm air over inland
eastern Australia which can hold more moisture and result in heavy falls,
even in the cooler months.

What about the famous inland floods which move through Queensland's
Channel Country and fill Kati Thanda/Lake Eyre?

These are slow moving riverine floods, not flash floods. Flash floods are
often limited to local regions. By contrast, Channel Country floods stem
from heavy monsoonal rains from November to April.

Short, intense rain bursts are going global

The pattern we're seeing—more flash floods in unusual places—is not
just happening in Australia. Inland areas—including deserts—are now
more likely to see flash floods.

Dubai this week had a year's rain (152 mm) in a single day, which
triggered flash floods and caused widespread disruption of air travel.
Other parts of the United Arab Emirates got even more rain, with up to
250 mm. In Western Australia's remote southern reaches, the isolated
community of Rawlinna recently had 155 mm of rain in a day.

This is precisely what we would expect as the world heats up. Hotter air
can hold about 7% more water for every degree of warming,
supercharging normal storms. And these floods can be followed by
extended periods of almost no rain. The future is shaping up as one of 
flash floods and flash droughts.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://abcnews.go.com/International/dubai-flooding-heavy-rainfall/story?id=109321601
https://www.theguardian.com/australia-news/video/2024/mar/13/drone-video-shows-parts-of-australias-largest-sheep-station-underwater-in-wa-floods-video
https://phys.org/tags/flash+floods/
https://theconversation.com
https://theconversation.com/it-never-rains-but-it-pours-intense-rain-and-flash-floods-have-increased-inland-in-eastern-australia-227777
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