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) TCs in the Australian Region
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Formation 5-15S in high SST (28+C) most with enhanced monsoon flow (MJO/ER/Kelvin waves);
Average of 10 TCs between Dec-April.
Formation often close to land, low population but oil and gas industry- 7-day forecast requirements

Note: TC = tropical storm (34+kn) and Severe TC (STC) = hurricane (64+kn)

Australian region sea surface temperature averages: summer 1961-1990
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&)  RI (30kn/24h) in the Australian Region
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70% of STCs undergo RI (2002-24) cf 60% NA, 70% SW 10
95% for 24h change is 35kn cf. 30kn NA and SW 10
76% start of Rl occurs 20-40kn; average 38kn

Intensity Prior to Onset of Rl
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Synoptic situations: 'standard’

Formation on trough in a deep moist environment over high SSTs moving WSW

from higher easterly shear to low shear with strong upper outflow poleward
Intensification from 30/40 to 65+ kn - duration shear and land dependent
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Case Veronlca 2019 30-115kn in 42h and peak 60kn/24h (end ERC)
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Rl and size

The smaller the circulation the more likely Rl — experience matches other studies
Australian TCs are smaller than most other basins — more like NE Pacific
Smaller circulations have earlier Rl onset: 32% less than 60nm all <40kn
Smaller form in absence of strong monsoon/MJO in drier environments
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Synoptic situations: Offshore developers

Unique to Australia?

36 cases in 45 years (1980-2024); 52% undergo RI; accounts for 10% of all Rl cases
Intensification function of initial strength and wind shear/moisture environment
Typically small: ave R34=65nm
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Synoptic situations: Offshore developers

Case: Damien 2020

30-65kn in 24h prior to crossing coast (OOUTC 6 Feb to OOUTC 7 Feb)
R34 116 km (63 nm)
Environment: low wind shear and high SST; Forecast success
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c2) Gulf of Carpentaria:
" the perfect Rl breeding ground

Difficult region from both track (often slow and erratic) and intensity
High SSTs, small size, typically a period of low wind shear, 90% of STCs undergo Rl
Often short lifetime as landfall typically prevents MPI from being achieved
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Synoptic situations: Rl in mod E'ly shear

Circulation overcoming E'ly shear (Ryglicki 2022)
Very difficult forecasting scenario
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Case: Ernie 2017 onset in moderate ENE shear
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Forecasting applications

Timing RI onset — 'we think it will happen but not sure exactly when'

Early stages: false Alarms esp. HWRF/HFSA/COAMPS; diagnostics (eg RIPA) N/A
Failure to pick RI still occurs

Forecasting 95% Vm challenge

Overforecast: early stages of Kirrily (2024) Underforecast: Darian (2022) +48h 50kn error
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c2) Australian Rl Summary
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RI assisted by high SST and smaller size
RI onset majority occurs 20-40 kn
Offshore developing and Gulf of Carpentaria
Ongoing operational challenges
RI in moderate wind shear
Timing of RI onset

Next steps

Document for publishing
Further relationships to shear, MJO, and RI onset

Study non-RI cases
Further comparisons with other regions, ongoing studies

Questions?
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