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Relationships between cloud thermodynamic structure
and the properties of precipitation from cloud radar and
disdrometer observations
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CleanCloud key sites
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* Punta Arenas, Chile Observations System
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* CleanCloud: key regions with different dominating - | ll“h”m :

aerosol

* LACROS-like stations were operating in most of
those key sites

9 Iongterm Cloudnet datasets available
) —— https://www.tropos.de/
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Precipitation formation

riming

‘homogeneous
ice formation

————————— —— -37°C

] : SIP Primary hydrometeor
.° .~ » aggregation formation processes are
- WBE temperature dependent
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" coalescence \ /

RH,, > 100%
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® warm/ cold
rain

cloud-relevant aerosols

. cloud condensation
nuclei (CCN)

.. Ice nucleating
particles (INP)

o° liquid water

ice particles

SIP — secondary ice
production

WBF — Wegener-Bergeron-
Findeisen-process
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Cloud properties versus precipitation rate (CLOPPER)

The idea of CLOPPER:

> idea: different temperature regimes
can be assigned to certain
hydrometeor formation processes

» combination of disdrometer, cloud
radar, and ECMWF IFS model is
used (combined in CLOUDNET
categorize files)

> fallstreak algorithm is applied
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Cloud properties versus precipitation rate (CLOPPER)

The idea of CLOPPER:

> idea: different temperature regimes
can be assigned to certain
hydrometeor formation processes

» combination of disdrometer, cloud
radar, and ECMWF IFS model is
used (combined in CLOUDNET
categorize files)

> fallstreak algorithm is applied

schematic fallstreak reconstruction
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Statistics for Leipzig 2015

2d-histograms of PR vs. CTT over Leipzig
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homogeneous &| deposition
freezing (< -37°C): 49%

liquid-dep. &| deposition
freezing (-37°C - -27°C): 16%

liquid-dep. &| warm rain
(-27°C - 0°C): 33%

warm rain (> 0°C): 2%



Summary
CLOPPER: assignment of precipitation formation processes to temperature regimes

Leipzig 2% 33% 16% 49%

Outlook

> CLOPPER will be applied to
different stations

» CLOPPER can be extended

* in-cloud vertical velocity

* ambient aerosol properties : " _gh

« evolution of hydrometeor and habits : ¥ inverdargih nz
» combined cloud tracking studies 7 e il

* analyse the impact of the air mass origin
on detected clouds

Campina (ATTO),*

Brazil
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Observation of cloud and e
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Aerosols, Clouds and Precipitation

heterogeneous (primary) ice formation

processes > ice nucleating
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Statistics over Leipzig - V1 vs. V2

Version1 |21 {a”T

2d-histograms of PR vs. CTT over Leipzig
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