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Storm Initiation

Storms may start by lifting along boundaries
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SL's observational data analyses include (not limited to):

* multiple-Doppler radar wind synthesis
+ simple model combining winds & in situ obs to “retrieve” other fields

(Richardson & Ziegler, 2009; Ziegler 2014a)
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simulated supercell storm
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internally consistent airflow,
cloud, & precipitation fields
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Observed and modeled supercells look s:mllar

Uvershooting lop

Wmds & visible cloud

» cloud photo * simulated
* winds & updraft — supercell

through cloud — stfct)rmcat 5hr

. ~ | after ClI
+ winds from 5 o 5w
. N a . owart' Co
radars (4 mobile )
+ KDDC) _ " 9 1503 150 km SAl(l-)l:f(Eée ‘
— . Qie I
[l Cloud Droplets Precipitation [ Mesocyclone

—
30m/s ¥ looking WNW TC 1 oS .
ooking atOOO9U C10June” CX Zlegler et\al. (2010)
o 2'dud mixing temperature difference
0 1 2 3 I ratio (g kg") 5 _ ~3 --- 6 9 vs.environment (K)
winds & retrieved cloud J§ winds & retrieved temp ‘
S , R A\ ,’ . 8
L N % / * retrieved temp
- % ~ 5 \5 / contoured
g r —% g r 3= .
- retrieved cloud <, < N / v / reflectivity
I —— — £ s \E - )

* retrieval shows <= | <t & 3\0 / H adjaceqt _coId &
conditions inside %z . 3:;2 RS N\~ i warm air in
cloud & storm 3 | - I SN ~ FF?E‘FD downdraft often

P ] E “1k rep- A accompanies
cO|cf . low-level rotation
30m/s | looking WNW at 0009 UTC 10 June 2009 el ‘.

1 2 3 4 5 6 7 8
horizontal distance (km)

0 1 2 3 4 5 6 7 8
horizontal distance (km)

G (Ziegler et al. 2012, Ziegler 2014a,b)




Low-level Supercell Storm Rotation

Forced by temperature gradient entering updraft
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* winds & reflectivity at 0.5 km AGL * retrieved temperature at surface
» strong rotation area at location of radar “hook” » temp gradient enters LL updraft where rotation develops




peII Storm Decay
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Superce

torm Decay

forced by cut-off of storm inflow from moist BL
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* mature storm moves from warm to cooler air near ground

* updraft & cloud drawing moist near-surface air

» decaying storm moves into cold air near ground

» updraft & cloud weaken as air drawn from above moist layer




Summary

We use observations & models to look at all aspects of storm lifetimes & processes.

Some new findings about key forcings of storm lifecycles
- storm initiation is forced by lifting at boundaries between contrasting airmasses

« low-level storm rotation is strengthened when a temp gradient enters updrafts
« a storm decays when it enters a cold near-surface airmass

Initiation ——— > Mature, Severe




