2. Low-level vertical wind shear — creates rotation
from the thunderstorm updraft — Leads to long-lived,
self-organised supercell thunderstorms
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3. Upper level jet-streak equatorial entrance or
poleward exit zone ... giving upper level divergence
(or strong outflow) across thunderstorm top
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CAPE (Instability) associated with deep low-level moistur
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Can we forecast these events?
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Melbourne Forecast
Issued at 4:20 pm EDT on Wednesday 3 March 2010
Forecast for Saturday

Cloudy. Isolated thunderstorms during the morning. Scattered
showers. Winds north to northwesterly averaging up to 20 km/h
becoming northwesterly up to 30 km/h during the morning.
City Chance of storms. Few showers.Min 17 ~Max 21

Melbourne Forecast

Issued at 4:23 pm EDT on Thursday 4 March 2010
Forecast for Saturday

Cloudy. Scattered showers and the chance of thunderstorms.
Winds north to northwesterly averaging up to 40 km/h becoming
northwesterly up to 30 km/during the morning.
City gppms. Showers. Min 17  Max 23
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Melbourne Forecast

Issued at 4:29 pm EDT on Friday 5 March 2010

Forecast for Saturday
Local morning fog. Isolated showers and the chance of

thunderstorms. Winds generally light and variable.
City Shower or two. Min 19 Max 25
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Melbourne Forecast

Issued at 5:00 am EDT on Saturday 6 March 2010

for the period until midnight EDT Friday 12 March 2010.

Warning Summary at issue time Nil.

Forecast for the rest of Saturday

Partly cloudy. Isolated showers developing this morning then increasing

to scattered heavy showers during the afternoon with local

thunderstorms. Light winds.
City Showers. Chance of storms. = Max 27
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So,

What has changes between the forecast from a
day earlier (which does not get supercells) and

the forecast that morning (supercells?)
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Several days ahead could predict likelihood of thunderstorm

Prediction of major supercell/hail event was made only at about
12 hours notice

Reason for this: Dynamical fields, low-level shear, mid level
uplift, upper level divergence, uplift on sea-breeze convergence
all predicted well in advance

Extreme thermodynamic conditions, deep low-level moisture
layer, high moisture content in boundary layer etc not simulated

until 12 hours before.
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So possibly these extreme thunderstorm events cannot be
predicted days in advance, as they depend on getting the
boundary layer moisture correct

Well, not with the current deterministic model running the
NTFGS |

Since the differences would mainly have been in analysis of
moisture, I doubt that ACCESS would have got 1t

It would be interesting to see if an Ensemble Prediction System
would have picked this up.
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sweak low level flow fields
-Passage of strong upper level westerly trough
«Gave strong low level shear (rotation of updraft —
supercell
-Gave upper level divergence (exit of jet streak
Gave mid-level uplift (eastern side of trough)
-Warm easterly flow in preceding days (low freezing
level, large warm-rain depth)
Remains of large scale monsoon low (very high

moisture content)

ty (CAPE) and large low-level shear
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*Will go down as a classic even (the storm, not the talk)
Large hail to 10 cm

-Hail right across Metropolitan area (many reports have been
collected)

«Terrific test-bed for radar algorithms of hail, severe storm signature
et

-Showed radar sequence — very long-lived, large scale, organised
supercell (with rotation, 70 dBz echoes, hook echo, Bounded weak
Echo region, and other major severe storm signatures

*Warnings

-Predictability --- Excellent diagnosis by the National Forecast
Guidance System, for both prediction and understanding

oIt was not forecast a day ahead --- because the low level moisture
fields were not forecast ( ly not predictable) iy,
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Thank You

Questions?




