Exploring severe weather environments
with CM1 simulations.

The event of 29 August 2020 in the Balearic Islands
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The event
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The event

und Temperatur (°C) Valid: $at,29AUG2020 00Z
3 TH0 T S .

T e

552 - 7

5
5 10154

1020

Data: GFS OPERATIONAL Q.250° Data: GFS OPERATIONAL 1.000°

(C) Wetterzentrale (C) Wetterzentrale

www.wetterzentrale.de 476 480 484 488 492 496 500 504 508 512 516 520 524 528 532 536 540 548 552 556 560 564 568 572 576 580 584 538 592 596 600 www.wetterzentrale.de —36-34-32-30-28-26-24—23-20-18-16-14-12-10-8 —6 —4 -2 0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32




M. Vich
mar.vich@uib.es

The event
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The model

CM1

Created by George Bryan (NCAR)

3D, non-hydrostatic, non-linear, cloud-resolving, idealized model
No data assimilation
Uses a horizontal constant field for the base state
Adds perturbations to base state (e.g. warm bubble, cold blob, forced

convergence)

Benefits of using CM1
Conserves mass and energy better than others modern cloud models
Faster and uses less memory than other moldes for idealized studies

Very flexible, can be used for a large variety of studies
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The model

CM1

Secondary

RFD surge



http://www.youtube.com/watch?v=RSfHpzlZAZg
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The model

CM1

Model version:
Horizontal domain size:
Horizontal resolution:
Vertical domain depth:
Vertical resolution:
Integration time:

Large time step:
Domain x-motion:

Domain y-motion:

CM1 r20.2

120 km x 120 km
1 km x 1 km

20 km

0.5 km

10800 s (3 hr)
6s

5 m/s

0O m/s
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The model
CcCM1
Initialization:
14.34
warm bubble > 1195 4

10 km horizontal radius -

1.4 km vertical radius

717

60 km center of the bubble in x-direction

478

40 km center of the bubble in y-direction

2.39

1.4 km center of the bubble above ground

http://aaron.boone.free.fr/asp_tests.html
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The results
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The results
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https://docs.google.com/file/d/12OFnTDxMLS6tX6XRiE1aLuAKsrve6L7-/preview
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https://docs.google.com/file/d/1NtE9yW-m_V6_bpIM3ihYi27AJytGezoC/preview
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https://docs.google.com/file/d/11VosCN76qXPNh3uSZbCYm2MghzVHxsY2/preview
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The results

GFS - tram 1h - t: 40 minutes GFS - tram 1h - MAX
surface precipitation rate surface precipitation rate
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https://docs.google.com/file/d/1iLa0FA51fPECCQ92rhRNtvikRD75eIKk/preview
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The results

GFS - tram 1h - t: 150 minutes GFS - tram 1h - MAX
accumulated surface rainfall accumulated surface rainfall
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https://docs.google.com/file/d/12vQtxTC6V5L_WqvMMUkfgjy8vH9GZUbl/preview
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https://docs.google.com/file/d/14pollJPSU7EV8uQ_VLW2eDKSfVTdt_Sm/preview
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The results

GFS - tram 1h - t: 140 minutes
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https://docs.google.com/file/d/1927lmybVfJqAQdiThd9KzVxJWoBEW9S5/preview
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The results

GFS - tram 1h - t: 90 minutes
max pot. temp. pert. at lowest model lev
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GFS - tram 1h - t: 60 minutes
min pot. temp. pert. at lowest model lev
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The results
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https://docs.google.com/file/d/1l7-4G7fRRQbq2yRyWcnB6rybBCu6Tone/preview

The conclusion
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The conclusions

The CM1 model fed with pseudo-radiosounding to characterize the base
state and a warm bubble as a trigger mechanism is able to provide accurate

information regarding the convective potential of an environment.

Applying this strategy to several spatial points at several times, we can:
e effectively determine the location, in space and time, of convective
environments and how they evolve.
e quantify the convective potential through several indicators like
composite reflectivity, maximum ground wind velocity or maximum

vertical wind velocity.
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The results
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The results
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