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Why is Australia's east coast getting so much
rain? An atmospheric scientist explains

April 5 2024, by Kimberley Reid
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A wavy jet stream in purple with high (red) and low (blue) pressure systems.
Credit: NOAA climate.gov
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Headlines declaring a "Black Nor'easter" appeared this week as New
South Wales and Queensland copped heavy rain—and residents have
been warned to brace for more.

The Bureau of Meteorology is forecasting a 75% chance of Sydney
receiving at least 5S0mm of rain and a 25% chance of at least 100mm of

rain on Friday (the average rainfall for the entire month of April in
Sydney is 121.5mm).

Parts of Sydney were drenched in more than 100mm of rain overnight,
and the main dam that supplies the city's drinking water is expected to
spill in coming days. At least one man has died in Queensland
floodwaters after torrential rain.

You might be wondering: what is a Black Nor'easter, what's causing all
this rain, and does it have anything to do with climate change? I'm an
atmospheric scientist who researches atmospheric rivers, extreme
rainfall, and climate change. Here's what you need to know.

A wavy atmosphere leads to wild weather

Nor'easter simply means the wind comes from the northeast and black
refers to the thunderstorm clouds likely to darken the sky.

Pirate-esque poetry aside, this type of weather system is not that unusual
for this time of year, and technically the weather system started in the

south.

But to understand the bigger question of why the east coast is copping all
this rain, you need to remember the atmosphere is a fluid.
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https://www.smh.com.au/national/nsw/beware-the-black-nor-easter-sydney-braces-for-heavy-rain-flooding-20240404-p5fh93.html
https://www.couriermail.com.au/news/queensland/weather/brisbane-weather-southern-qld-plunged-into-darkness-by-black-noreaster/news-story/4791ff45901ee15d80b72cbf764dfae7
https://www.smh.com.au/national/australia-weather-live-updates-torrential-rain-set-to-hit-nation-s-east-coast-flood-warnings-issued-for-sydney-regional-nsw-20240404-p5fhho.html
https://reg.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_nccObsCode=139&p_display_type=dataFile&p_startYear=&p_c=&p_stn_num=066006
https://www.smh.com.au/national/australia-weather-live-updates-torrential-rain-set-to-hit-nation-s-east-coast-flood-warnings-issued-for-sydney-regional-nsw-20240404-p5fhho.html
https://www.smh.com.au/national/australia-weather-live-updates-torrential-rain-set-to-hit-nation-s-east-coast-flood-warnings-issued-for-sydney-regional-nsw-20240404-p5fhho.html
https://www.abc.net.au/news/2024-04-04/71-year-old-man-dies-in-floodwaters-after-heavy-rainfall/103671274
https://phys.org/tags/atmospheric+scientist/
https://phys.org/tags/atmospheric+rivers/
https://phys.org/tags/climate+change/
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That means the same laws of physics that apply to water in the ocean
also apply to air in the atmosphere. Like the ocean, the atmosphere has
waves that break.

The jet stream is a current of fast winds about 10km high that blows
from west to east and steers high and low pressure systems around the

planet.

High pressure systems tend to bring clear skies and sunny weather, while
low pressure systems are associated with clouds and rain.

But when the jet stream becomes wavy or even breaks, the high and low
pressure systems can veer off course.

Like sea spray blowing off an ocean wave as it breaks, a low pressure
system can blow off an atmospheric wave, as seen in the video below:

What causes a long stretch of intense weather?

When a high or low breaks away from the jet stream, it can become
"stuck", leading to a stretch of wet weather or a stretch of hot weather.

The worst heat waves are caused by high pressure systems stalling.

Conversely, some of the worst floods in the world are caused by low
pressure systems being cut off from the jet stream and dumping rain in
one place for multiple days.

The map below shows the cut-off low and blocked high over eastern
Australia.

Like toothpaste in a tube, the air between the high and low is being
squeezed along a narrow path (the purple arrow in the map above).
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https://www.noaa.gov/jetstream/global/jet-stream
https://link.springer.com/article/10.1007/s00382-011-1016-2
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Since the air 1s coming from the Coral Sea, the air is warm and humid.
This narrow region of enhanced moisture in the air is called an
"atmospheric river".

This atmospheric river acts like a hose, feeding moist air into the low.
There, the atmospheric moisture is converted to rainfall.

We have seen this before

This is the exact weather set up that caused the devastating floods in
Lismore and other places in February to March 2022.

In fact, a recent study showed 72% of all heavy rainfall events over the
eastern seaboard are caused by this same weather set up.

That said, we are unlikely to see the same devastating impacts we did in
2022.

The stalled systems causing the current wild weather are forecast to
move away after two days. By contrast, the set up that caused the
torrential rain in 2022 persisted for three and a half days. It may not
sound like a big difference but to atmospheric scientists, it is.

The atmospheric river associated with the current event is also weaker,
so there is less moisture in the air to turn into rainfall.

How will climate change affect these weather events?

Recent research found an increase in the intensity of rain from short
(Iess than an hour long) downpours over Sydney.

Another study has shown the atmospheric moisture over Sydney is
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https://climateextremes.org.au/wp-content/uploads/Atmospheric_Rivers_in_Australia_-_ARC_Centre_of_Excellence_for_Climate_Extremes.pdf
https://www.theguardian.com/australia-news/2022/mar/05/anatomy-of-a-rain-bomb-scientists-study-phenomenon-2022-australia-east-coast-floods#:~:text=An%20area%20of%20low%20pressure,and%20then%20fall%20as%20rain.
https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/qj.4503
https://www.science.org/doi/full/10.1126/science.abn8657
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021GL095335
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projected to increase by the end of the century.

However, the representation of certain weather systems in climate
models isn't good enough yet.

Since we are missing this key part of the puzzle, it's still uncertain how
heavy rainfall over eastern Australia may change in the future.

Recent funding to research on this topic and developments in powerful,
high definition models should improve our understanding of how these
weather events may change in the future.

In the meantime, for those about to face the current deluge, heed
warnings from the SES and the Bureau.

Never drive through flood waters and if the sky does turn black, put your
headlights on.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://journals.ametsoc.org/view/journals/clim/36/5/JCLI-D-20-0977.1.xml
https://iopscience.iop.org/article/10.1088/2752-5295/ac6e7d?utm_campaign=Hot%20News&utm_medium=email&_hsmi=217900917&utm_content=217900917&utm_source=hs_email
https://21centuryweather.org.au/our-research/
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https://www.ses.nsw.gov.au/
http://www.bom.gov.au/australia/warnings/index.shtml
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