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Why do we care about rainfall extremes?

Rainfall extremes impact every sector of society
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Australian water supplies at risk from
extreme weather, study finds
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Wild storms hit NSW central coast
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Boogan fifth-generation banana grower Charles Camuglia lost his crop to extreme wind on March 1
Research Centre as Cyclone Niran neared the coast. AUSTRALIAN BANANAS GROWERS COUNCIL




Why do we care
about rainfall
extremes?

NSW 2022 Flood Inquiry
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Rainfall

LGAs disaster declared:
61 (Feb—May)

* In the Hawkesbury-Nepean, 1-9 March 2022 was the 37 (July)
catchment’s wettest 9-day period since 1900.

* In the north-east of NSW, the last week of
February 2022 was the wettest week since 1900.
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Understanding rainfall extremes

Relevant time and space scales

Climate Change




Time/Space
Scales of
Atmospheric
Processes
that can
affect rain

UNSW
4 Climate Change
«- Research Centre

~—~
)
x -
g global Planetery | ENSO
O Waves
< 1000km= Mensoons
g (synoptic)f Cyclones
(@)
O Fronts
(&)
C  10km- Thunderstorm
©
+— S
2
E 1km= Tornad
}E oes
o
N 100m- Thermal
| -
S S
I 10m= Turbulence
/V T T T T T T T

Cloud microphysics

1 min

1hr 1day 1week 3 mon 1year 1decade

Time scales (log axis)

ssssss
[



Time/Space )
S globaH
Scales of
- S
Rainfall <= 1000k _
extremes % (synoptic)| Wide
spread
Q  100km- P Drought
@ Floods
O Coasta!
C -
g L0km Floods
N2
E 1km=
S
S
N 100m4 hermal
= L
L 10m- Turbulence
/V T . T T T T T T
Cloud microphysics 1 min 1hr 1day 1 week 3 mon 1year 1decade

Time scales (log axis)

UNSW

=
Climate Change : .: Us YDNEY
v Research Centre A



How have rainfall extremes been
changing?
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How have rainfall extremes been changing?

The trend in the annual maximum 1-day
rainfall varies across the globe.

Parts of Eastern Australia have
experienced increases while the rest
experienced decreases over the last ~70
years.

UNSW

Climate Change Contractor, S., and Coauthors, 2020: Rainfall Estimates on a Gridded Network (REGEN) — a global land-based gridded dataset of daily
Research Centre precipitation from 1950 to 2016. Hydrology and Earth System Sciences, 24, 919-943, https://doi.org/10.5194/hess-24-919-2020.

Trend in annual maximum 1-day rain
(1950-2018)



https://doi.org/10.5194/hess-24-919-2020

(a) Annual Maximum Rainfall Trends
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What time and space scales do climate
models simulate?
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What
Time/Space
Scales do
Climate
Models
simulate
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What
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, Climate Change

What can we say about future changes in
rainfall extremes due to climate change?




Both global and regional models project an increase in annual
maximum 1-day precipitation but with high uncertainty
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Projections for Hobart from RCMs for sub-daily duration
extremes
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Mantegna, G. A., C. J. White, T. A. Remenyi, S. P. Corney, and P. Fox-Hughes, 2017: Simulating sub-daily Intensity-Frequency-Duration curves in
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Summary — projections of rainfall extremes over Australia

Rainfall extremes generally
increase but with low/medium
confidence

The increase in rainfall extremes
tends to grow for smaller
durations and rarer events

BUT

The level of confidence tends to
be lower

Chronicle, Brisbane
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Research progress & prospects

« Convection permitting climate
projections are being created.

These have the potential to substantially
improve our confidence in projections of
rainfall extremes at daily and sub-daily
durations.

« Improved confidence in the
projections of rarer events will be
facilitated through the use of Atrtificial
Intelligence (Al) based climate model
emulators.
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