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Motivation

Clouds are still poorly understood
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® The available 5 year dataset at UGR-CCRES
is analysed in order to study cloud

properties in the Western Mediterranean.
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Classification by time

State-of-Art

1) Cloud layer identification

At each profile (30 s):

2) Single / Multi-layer classification

Multi-Laver

Cloud layer:

Consecutive sequence of hydrometeors

Layers separated by a sequence of non

hydrometeors

Some studies

i) 5 cloudy pixels (Pirloaga et., al 2022)

ii) 3 cloudy pixels (Nomokonova et., al 2019)
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i) 5 aer/inset/clear pixels of separation (Pirloaga et., al 2022)

ii) 1 clear pixels of separation (Nomokonova et., al 2019)

3) Raining clouds

yes Precipitation
Any pixel of “Drizzle or
rain” bellow cloud? no No precipitation
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4) Single layer cloud classification by profile
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Classification by hydrometeor grouping
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/>| Cloud classification

Nomenclature: P(X) = percentage of X

1) P (Droplets) + P (Drizzle & Droplets) > 70%
L) Liquid

2) P(lce) >90 % or
P(lce & Droplets) + P(Droplets) < 10%

Ice

Otherwise

[ —~—] Mixed-Phase

3) 10 pixels of “Drizzle or rain”
& Precipitable-XXX Cloud




Single / Multi-layer classification
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Cloud classification by time
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Cloud classification by hydrometeor grouping
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Changes on single layer cloud statistics

A Data availability Classification by time

N 2018 mmw 2020 w2022 [ Missing Data 30 @ O © Liquid
100 s 2019 2021 s 2023 @ Liquid-precipitable

X O Ice <
9 | o e
2 0 O Mixed-phase
g O Mixed-phase-precipitable o

_ 515 @® (0}

S 8 O o ©) o o

ol o

g 3 10 /@\ e 8 8—_8

19 ]

8 | & —0—|

< o] —e

5]

8 ¥ e et e @ e e o o e

Month

D N N T S Classi
Months

ication by hydrometeor grouping

12 © Liquid
@ Liquid-precipitable
O Ice

© Ice-precipitable

Different classification
(O Mixed-phase O o 0

methods significantly O\V //e/g/.
O O
L s 9

-
o

Cloud Occurence (
o N = [e)] oo
® @

1)

changed the statistics
%\ ¥ ?61 N N S S S . R R
ACTRIS Mot

C C R ES CCRES Workshop, online - June 11t", 2024




Outline

1. Motivation
2. Methods of cloud classification
a. Cloud assessment by time
b. Cloud assessment by hydrometeor grouping

3. Results
a. Comparison between cloud assessments

b. Hydrometeor misclassification effect on cloud
statistics (hydrometeor grouping)
4. Concluding Remarks

ACTRIS , .
14

C C R ES CCRES Workshop, online - June 111", 2024




Height (km)

Misclassification on target classification product
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Concluding remarks

Cloud classification: Time vs hydrometeor grouping

1) The new algorithm showed a more comprehensive cloud

classification
a) Homogeneous clouds

b) Validation: low correlation between different cloud types

expected
Cloudnet misclassification detected (UGR CCRES Station)
k» Atmospheric plankton is more intense in the South?

ACTRIS

C C R ES CCRES Workshop, online - June 11t", 2024 18




ACTRIS
CCRES

Thank you

Scan me to know more
about our research group
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Precipitable Ice Clouds
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Daily Ice Water Path
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Correlation Matrix for Daily cloud Occurrence
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