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The ENEA Station for Climate Observation of Lampedusa a remote
observatoryin the center of the Mediterranean

small size about 20 km?
flat max. height 130 m

130 and 210 km away from the Tunisian and Sicilian coasts
far from significant anthropogenic emissions (around 5,800 inhabitants)

CCRES/CLU Spring Workshop, online, 1st and 2d of juné



An Integrated Climate Observatory

- 1997

Ecosystem Observatory
2023

Marine Observatory
2015

Picture ISS 024-E-10246, Earth Science Remote
Sensing Unit at NASA Johnson Space Center

CCRES/CLU Spring Workshop, online, 1st and 2d of June 2026




ACTRIS cloud remote sensing observations and data availability

All instruments used in this study have been operational at the
Lampedusa station since November 2023.

Monthly vertical profiles derived from the Cloudnet retrieval are
available from 24 November 2023 to 31 April 2026.

Two major data gaps are identified:

a) April-August 2025, due to maintenance of the radar depolarisation
channel.

b) February-March 2026, associated with a malfunction of the radar
thermal control system.

YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2023 20.7 88.1
2024 934 954 999 96.6 979 999 912 903 94.7 87.7 96.7 95.7
2025 87.6 84.2 83.7 206 873 988 998 944 993

2026 991 85 393 145

Monthly percentage occurrence of cloud classes derived from Cloudnet retrieval
> 80% 1a labelling disdrometer calibration

CCRES/CLU Spring Workshop, online, 1st and 2d of June 2026



CLOUD COVER AND
VERTICAL CLOUD OCCURRENCE
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» The June-September period is shown using a different scale, reflecting the high occurrence of
clear-sky conditions, which peak in July at values close to 80%.

» Overcast conditions exhibit a broader seasonal distribution, with mean values of about 30%
between December and April.

CCRES/CLU Spring Workshop, online, 1st and 2d of June 2026
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» The June-September period is shown using a different scale, reflecting the high occurrence of
clear-sky conditions, which peak in July at values close to 80%.

» Overcast conditions exhibit a broader seasonal distribution, with mean values of about 30%
between December and April.

» Low-level clouds (below 2-3 km) strongly decrease from May to August, whereas a comparable
reduction for clouds above 5 km is mainly limited to July-August.
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What is the monthly variability of the
different classes predicted by Cloudnet?

Overcast Occurrence Frequency (%)
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Aerosol particles, no cloud or
precipitation

| Insects, no cloud or precipitation _
Aerosol coexisting with insects, no
cloud or precipitation

Icepartides

liquid droplets
| Meltingicepartidles
| Cloudliquiddropletsonly |

Meltingice particles coexisting
with cloud liquid droplets

Drizleorrain

Drizzle or rain coexisting with
cloud liquid droplets
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9.000 m - 6.0%

Presence of some monthly peaks
up to 6%

Expected interannual variability
Base height: 1,000-3,000 m
Top height: 3,000-4,500 m
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Values remain nearly
constant (45-50 pum) up to
about 5-7 km and then
gradually decrease to ~35
Lm.

Higher IER values above 10
km in Aug. 2024 and Sep.
2025 are likely associated

with single events.
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Liquid water content
LWC typically peaks at

with interannual variability.
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SUMMARY

The vertical cloud occurrence exhibits a pronounced annual cycle, with minimum values in
July and August, when both liquid and ice cloud occurrence remains below 3 %. During winter
and spring, the occurrence of ice clouds reaches its maximum, with values ranging between
16 % and 22 %.

Liquid cloud occurrence shows a more pronounced seasonal cycle compared to ice clouds,
with maximum values of about 10% at approximately 1000 m in December, and minimum
values in summer. During spring and summer, both the altitude and magnitude of maximum
occurrence decrease substantially, reaching values of approximately 3% at altitudes around
400-500 m, indicating a stronger coupling of liquid clouds with the marine boundary layer.

The vertical distributions of IWC and IER exhibit maxima above 10 km that are not in phase
with the occurrence maxima of ice clouds, likely due to the strong influence of a limited
number of intense convective events.

The LWC and DER profiles highlight distinct behaviours between pure liquid and mixed-phase
clouds. In particular, DER values above ~4000 m are often significantly elevated, likely due to
the strong influence of ice particles, probably leading to overestimation under mixed-phase
conditions.

CCRES/CLU Spring Workshop, online, 1st and 2d of June 2026
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