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State-of-the-Art

lightning storms had stronger updrafts;
deeper clouds; more ice inthe Matthee et al. (2014)
mixed-phase region

convective hnitigtion

setele data give Information o Meteosat data contain information for

vigorous cloud development ~30 min in cloud depth updraft strength, and
advance of significant radar echoes Roberts & Rutledge (2003)

cloud-top cooling that precedes the /

cloud-tap glaciation

Indication for connection hetween

detection of storms on radar updraft and anvil behavoir

Senf et al. (2015) -
Convective Growth smaller crystal sizes for stronger

updraft strength, cloud depth, and Updrafts

glaciation are significantly different

Mecikalski & Bedka (2006) dentifies the precursor signals of
ightri ecikalski & Bedka
between the nonlightning and corvective hiatan

Matthee & Mecikalski (2013)

lightning-producing convective clouds.

maximum updraft coincides with onset of

lgntning lifetime of a convective systemis

related to its initial anvil expansion
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Summar

Introduction Data and Method

Research Questions

Process Understanding
e What are typical characteristics of growing convective storms
in Central Europe?
Predictability

e How are different satellite- and radar-based growth properties
interrelated?

e And how much information give these observation-based
growth properties on possible later storm severity?
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Introduction Data and Method Results Summary

Data
e Cloud observations e Precip. Observations
(Meteosat) (Radolan)
» visible and infrared radiances, » radar reflectivities
» cloud products, e.g. effective » temporal resolution:
particle radius 5 min
» temporal resolution: 5 min, > spatial resolution:
1 x 1 km?

> spatial resolution: 3 x 6 km?
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relative time: 110 min

e) relative time: 95 min

d) relative time: 60 in
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e single cells automtically identified using threshold-based
clustering techniques

e manually determined backward satellite-based tracks
e along-track properties collected, random-track bootstrapping

e anvil defined as connected area with BT10.8 < 240 K
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Data and Method

Defintion: Time of Max. Cloud-top Cooling
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(following Senf et al. (2015))
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Data and Method

Domain
Randomly selected cell tracks for the years 2012, 2013 and 2014

Num of tracks: 151 i,

(Y

12°E
Flgu I'€. Investigated domain with tracks (solid lines) and starting positions (points).
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Cloud-top Temperature and Cooling Rate

cloud-top cooling
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e max. cooling rate = 20 K per 15 min

e typical cooling during =~ 30 min
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NWCSAF Cloud-top Height and Ascend Rate

NWCSAF CTH NWCSAF CTH rate
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CPP Optical Thickness and Ice Effective Radius

optical thickness Refpice
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e optical thickness monotonically increasing

o ice effective radius with pronounced peak after t.oor:
real physics or retrieval artifact?

e crystal size decrease: effect of size separation by different fall
velocities?
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Anvil Size and Edge Speed

anvil diameter anvil edge velocity
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e anvil is expanding with 3 to 6 m/s

e increasing mass flux divergence (non-stationary)
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Glaciation Indicators

cloud phase

cloud phase
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Glaciation Indicators

cloud phase (Po.5—Pr6)/E
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Glaciation Rates

cloud phase rate (pog—py1g)/E Tate
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Precipitation

Diameter for R > 46 dBZ Tyapz Tate
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Precipitation

Diameter for R > 46 dBZ
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Growth Phase - Combined

cloud phase
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Glaciation vs. Precip.

pyg Tate Diameter for R > 54 dBZ
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e stronger convective cores have larger freezing rates

e heavy precipitation sets in later and with maximum precip.
areas 15 min after t oo
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Summary

Summary

U = @45+1Ll)m/s

anvil

A @ —>

CTC rate = (18 + 4) °C (15 min)! H
- w=(26%0.5)ms!

altitude

Glaciation
0 tcool tmalure time
“ » J
' '
Athcfm_f (34 +£9)min Ata“er= (33 +4)min

At =(69+10) min

growth
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Summary

What do we learn for nowcasting?

redictive no
P Skill? leadtime?
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Cloud-top vertical vs. horizontal anvil edge velocity

at (t—t,,) = 15 min (N = 107)

T
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FIgU €. Right: Cross-correlation between max. cloud-top vertical velocity wmax and anvil edge velocity u -
Left: Wmax Vs. Ugpyis at t — teoo = 20 min.
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Cloud-top speed vs. effective particle radius

at (t— tml) = 30 min (N =173)
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FIgU €. Right: Cross-correlation between max. cloud-top vertical velocity wmax and effective particle radius
Refr. Left: wmax vs. Regr at t — teoo = 10 min.
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