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Importance of Dendritic Growth Layer (DG - ® Mi;swed Ka-W
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T[°C]

How are aggregation and growth of dendritic particles

related?
- Classify dataset by maximum DWR within DGL (size of aggregates)
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particles and updraft size

larger aggregates
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How are aggregation and growth of dendritic particles

related?
- Classify dataset by maximum DWR within DGL (size of aggregates)
= DWR 0...1.5dB == DWR 1.5...4.0dB =—— DWR 4.0...9.5dB

Number of fragments
SEe————

=

-25

- ‘7——‘—

T

[
I
[

H s
iliiilociahes ol
lrigii1i12@i 19 0,0
&f OI 1 e°f’°°.°é.

Hiiiidiiiestioll

N
I HBHHH

[
I
|
it
®
[Pelrm e i
i A L Y
I EEER R - SRR E 151
-20

-15

-4
fititepiitesipti i
:;o";;ﬁ:g‘-.‘?g HHH:
HEia
<

oF]

T[°C]

S
=10

0

o o
O

800J I HH R = i
600

Q
o
<

00 25 50 125 —1.00 —0.75 —050 00 05 10 15
DWRKaW [dB] MDV [ms—l] KDP [okm—l] Takahashu et al. 1995
« Why is KDP increasing, aggregation should consume ice particles?

- Hypothesis: Fragmentation during aggregation process
« Takahashi et al. 1993,1995: fragile arms growing on ice spheres were broken of
during collision

typothesis can be studied with lVionte- -8 eomgartlcle model McSnow, Laboratory or In-
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Where do particles producing ZDR and KDP in the DGL
come from?

« Seeding particles from above (e.g. Moisseev et al. 2015; Griffin et al. 2018)?
* Particles formed locally through SIP?

- McSnow simulations with habit prediction (McSnow: Monte-Carlo particle

model)
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Where do particles producing ZDR and KDP in the DGL

come from? i i rellggive Hliizawidityl%;]
->McSnow simulations with habit prediction -
—> Particles grow through deposition while sedimenting é :Ei
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Where do particles producing ZDR and KDP in the DGL

come from? s
->McSnow simulations with habit prediction -
—> Particles grow through deposition while sedimenting é ;,s.g
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Where do particles producing ZDR and KDP in the DGL

come from?

relative Humidity [%]
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—->McSnow simulations with habit prediction -
—> Particles grow through deposition while sedimenting = 3000 :’%
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Conclusions

« Aggregation is linked to

—Increase of ice crystal size (sZDRmax)
—Increase of ice crystals concentration (KDP)

« Why does crystal concentration increase? Aggregation should decrease
concentration!

* McSnow simulations revealed
—Plate-like particles have to be nucleated within DGL

« Can fragmentation explain the observed radar signals?
—->FRAGILE: Laboratory studies
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Where do particles producing ZDR and KDP in the DGL
come from?

->McSnow simulations with habit prediction

—> Particles grow through deposition while sedimenting
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How important are processes happening within DGL?

* Previous studies:

— correlation between cloud-top temperature (CTT) and KDP/ZDR
— Increase of ZDR and KDP due to seeding particles from above

e Classify by CTT
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How important are processes happening within DGL?
—>Classify dataset by CTT
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« Slightly larger crystals for colder CTT

« Concentration in DGL of crystals slightly larger for colder CTT

- Overall: much less dependent on CTT than on DWR

- Processes in DGL seem to be important
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