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Ground-based station located in Limassol

Consists of an aerosol remote sensing (ARS) and a cloud remote sensing (CRS)
observational platforms.

Offers complete insights into the atmospheric dynamics, the aerosol load in the
atmosphere, as well as the dynamics of the clouds.
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Polly*T Raman Lidar
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Front view
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- Multi-wavelength lidar system used for detailed atmospheric profiling

- It operates at 355, 532 and 1064 nm (day and night), capable of measuring the
Raman-shifted molecular signals at 387, 407, 607 nm (only during the night)

- It can measure in two different field-of-views:

8 far-range channels (1mrad)

5 near-range channels (2mrad)

- Derives the backscatter (B) and extinction (a) coefficients

- Volume depolarization ratio (6) at 355 and 532 nm

eFE
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Dual-Field-of-View (DFOV) Polarization Lidar Technique

- This method was developed by Jimenez C. et al., 2020a, 2020b, as a follow-up development
of the DFOV Raman lidar technique (Schmidt et al., 2013).
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Derives crucial information about the microphysical properties of liquid-water clouds, such as: Zbot _L . / /

Updraft

> Droplet number concentration (N,)
> Effective radius of the droplets (R,)
» Liquid Water Content (w))

» Cloud extinction coefficient (o)

Ncen (@par)
Zaer x .

= Along with the synergistic use of a Doppler Lidar and by applying the POLIPHON method (Mamouri and Ansmann, 2014, 2016), the
impact of the vertical wind and of the aerosol type on the microphysical properties of the droplets in the cloud base region of liquid
water clouds can be studied extensively.

Therefore, this method can significantly contribute to Aerosol-Cloud Interaction (ACI) studies that,
according to the latest IPCC report, still remain one of the most uncertain radiative forcing parameters.
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When the lidar beam enters the cloud, it enters a region where multiple scatterings occur due to the presence of droplets

|

The light gets backscattered from greater angles as well

l The polarization of the
The plane of the electric field changes ‘ received light is
different!!
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Dual-Field-of-View (DFOV) Polarization Lidar Technique

— By using the second telescope with the wider Field-of-View we are able to detect and record these multiple scatterings. g
- Use of 532 nm (total and cross) channels of both FOVs to determine the depolarization that
each one records.
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Dual-Field-of-View (DFOV) Polarization Lidar Technique

— By using the second telescope with the wider Field-of-View we are able to detect and record these multiple scatterings.
- Use of 532 nm (total and cross) channels of both FOVs to determine the depolarization that
each one records.
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MIRA, Ze, 20250321, CARO-Limassol, CY
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Cyprus Cases

21 Mar. 2025 — marine particles & local pollution

(20250321) - Volume Depolarization Ratio

—5 (20250321) - Cloud Mlcrophyswal Parameters
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Cyprus Cases

21 Mar. 2025 — marine particles & local pollution
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Limassol, 21 Mar 2025 Target classification
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Cyprus Cases

09 Apr. 2025 - Presence of

(20250409) - Range-correted sigpial 532nm [a.u.]
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CBH ~ 3-4 km
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Cyprus Cases
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(20250409) - Volume Depolarization Ratio
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(20250409) - Cloud Mlcrophyswal Parameters

'E' 5 40 T T T T T
53 : 30} IIII I% E%vzt@}&ﬂ TII}I ff‘f = .
E I £ 20 | E 4 I]:II % = = & * -
o 3 F F
3 1
) T 10 - .
I 1 1 1 1 1 1 1 1 1 1 1
o 10° E I| iy T T i T B T T T T T B 0.5
; E 3 m 3 — 0. T T T
e LF % %% k3 @ i | ] | 7
S, 10% ) 3 s 3 1 £
= E k3 L3 3 > 0.3 I -1
=z 101 [ & 1 1 f 1 1 1 1 L5 1 Al 1 ] [&] 0.2 .
201 =z =& = -
=l 0 1 1 1
down 3
10° g T T 5
5 o F %Ii * £ :
up g 10°F L
S, E x0T 3
= 10" |p .
F'_' = 1 I 1 I I - =z E E
'E 102 r | 1 1 p B Non-dust v 10° 1 1 .
s ; E A e ——— - i i Dust E
e 10 4 : H T a1 T ol e Am Total E F T T T 3
® F 3 — - ]
o= 10° 1 1 1 1 1 1 1 1 5 1 1 g 20 - i E
& sa: 10F E 3
¢ 3 E T T T T T T T T = 3 o T 5 3
g 132 { | L m HULMHL " gzztd”s‘ E o } 1 | ]
= . = ) o S ®
5 101 :r . _ M Total i Q’l{‘b ,bQ < ) Q%'Q
= 10° E 1 ] 1 ] ] 1 1 1 ] ] 1 3
02:30 /02‘61 03:30 04: 04:30 05:00 05:30 06:00 06:30 07:00 07:30 08:00
Time [UTC] ~0.1g/m? > 100 cm3 ~ 5 um
~ 500 CCN/cm3 ~ 40 Mm1
e = s — his oroject has reocrsod funding Fom the Lunopean i i This maect has mcomod funding from the Goemimen of the — i.'.-,-_;..::. . -
Tt g () VDEC it @ovme i [ e et | AT e ol L W ey
achutlae DLF: : ==




Za)

ERATOSTHENES

N—/

Cyprus Cases
09 Apr. 2025 - Presence of

Height (km AMSL)

Limassol, 9 Apr 2025

Target classification

CARO-LIM Cloudnet
Classification

Aerosols & insects
Insects

Aerosols

Melting & droplets
Melting ice

Ice & droplets

Ice

Drizzle & droplets
Drizzle or rain

20 50
151 40
E T30t
2 10 i
n:m o] 20
3 10
0 . . . ! 0
2 -1 0 1 2 -2
10° 10°
o o
oo
u —
£ 'f&“b o
S, 102 o § 8, <
z o S
o =z
o 102}
o
101 H m | H i
-2 -1 0 1 2 -2
Vertical wind speed [m/s]

-1 0 1
Vertical wind speed [m/s]

SFFILIATED FNTITIES

‘? CY¥YRIC

omng Wi

Ry vl Goard, Agfesmsnt Ha s osii® e

Lo Frogfammess, Coutdivation sod sad Ceaopmeet”

b ot Droplets ﬂ
12:00
Time (UTC) o
=
Updrafts Downdrafts
3 3
10 10
E, =0711£029 E, o = 0475 2045
n=43, R?=0.11 n=46, R?=0.02
7 7
€ 10%F E 102}
o o
ed d
T T
4 Z
101 3 101 L
2 10? 103 10? 103
3 -3
NCCN [em™] NCCN [em™]
10° T 10° .
E, =04520.194 E, s 5033720296
n=49, R?=0.10 n=46, R?=0.03
7 7
E 0% E 10%}
o 0
ed e
T T
r4 Z
10" 101l
2 10' 10% 10’ 102
-1 -1
a . [Mm™] A, Mm7]
his wroect bas mcorscd unding Fom the Lunopcan This orogeck has rmocorod funding om the Gosomime of tho —
Uikt “Hoftann 2080 Razaareh and btk ANCAE Ruglie a1 Cuois Ihenagh Th "Tirassorsie Carnsnal e ][ University of TV ProfEct 8 G fnced oy e
R Technadoy g Lnienrsily ol Taziredoers



Limassol, 9 Apr 2025 Target classification

/—\ European Lidar Conference CARO-LIM Cloudnet Aerosols & insects
3 Insects
ERATOSTHENES1 | , ELC 2025 ' Classification Aerosols
¢

5
é: B é Melting & droplets
\/ \t:sz.;g;.i WWM}, PO‘La/ﬂ.d/ £ Melting ice
f Ice & droplets
L
2 aq Ice
[
| Drizzle & droplets
Cyprus Cases 2 . Drizzle or rain
i A5 EraPras e T : I Droplets &
04:00 08:00 12:00 16:00 20:00
09 Apr. 2025 - Presence of Timo (0TC) "
<C
20 - 50 10° Updrafts 10° Downdrafts -
E,=0711:02 E, oy = 0475 2045
15} 40 n=49, R?=0.11 n=46, R?=0.02
E F:_| 30l ’?|—| // ‘?'_' /
T £ € 10%F £ 107
= = L &
«° s 20 T °
Z Z
5 10
10" 10°
0 ] ] ] | 0 ] ] ] ]
-2 -1 0 1 2 -2 -1 0 1 2 102 103 102 103
-3 -3
NCCN [em™] NCCN [em™]
10° 10% 10° T 10° T
E, ;=045 £0.194 E, oy = 0.337 £ 0.296
n=49, R?=0.10 n=46, R?=0.03
p— m L) / r—
= ] j'u:n! o @ /
‘s E ol E 10%} E 10°}
& 102 = J ™ i &
— 3 2 ﬂf T T
- 5] o
z (5} m r4 2
-
10?
10" 10!
10" : — : ! : : : ! I1 2 I1 2
2 - 0 1 2 2 - 0 1 2 10 10 10 10
Vertical wind speed [m/s] Vertical wind speed [m/s] @ [Mm'1] O ar [Mm'1]

Lirkora “Hormnn 2000 Srsaarch and vl a, o Rk of Oy one thench Thia *Rinessorsse Canstal tor Uiv 4 B o
= g Lnienrsily ol Taziredoers

Ry vl Goard, Agfesmsnt Ha s osii® R Lo Frogfammess, Coutdivation sod sad Ceaopmeet” Tac ooy

his oot has roceracdd unding o the L an i i This oroyect has oo fund T tha cesormimen of the Cypmus
. 1 a1 rope i : 1 nJ SETHE of  Thaproject s oo fned oy 1o
B crmic pmod ww v




ERATOSTHENES ELCZOZS

/\ ? % European Lidar Conference
I
&
N—~, P Warsaw, Poland

Conclusions

ENCELSI®R

—> The DFOV Depolarization approach gives crucial and in-detail information of the aerosol-cloud interactions, just by using lidar

products

- In general, smaller droplets were found in dust cases, as well as higher droplet number concentration (N,)

- The way that the behaviour of the vertical wind (updrafts or downdrafts) affects droplet generation needs to be further studied,

so general conclusions cannot be drawn on the relationship between N; and N, /a

oar @t this stage, but these preliminary

results of the E,, suggest that the vertical wind plays a non-negligible role in droplet formation processes and that dust acts as

an efficient CCN.

Cloud Microphysical
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N, [cm3] ~ 100
R. [um] ~10
T # ) =3 evc =) 0 e

20-40
<0.1
>> 100
~5

rr'.-:--.' s oo 'fru-u:ln:'m the Lunopean

M-H' vt A0 Recaarch and ﬁl
-'--|;| ™y G A-p-..-n-u 1 Ko s eadn®

omng Wi

|
El

i". w2

0.0875 + 0.0581

0.475 £ 0.450

This oraect has mocemcs funding Fom the Sosomimen of the

L Hﬁ i od Cypnn |"|'|l'| Tha “Mimacorane Cansrl ter

o Frogfammes, Coutdiration wsod sad Ceaslopimeant

ACI
Marine Case m Eacineey (Nao Neen) | Eacrapa, (Ng, opar)

0.0729 + 0.0516

0.337 £0.296

o Tha D(ﬂ'flrl:rc‘lll'.t.‘l.'l' inc
- g Lnienrsily ol Taziredoers

20

PAGE



» .
@‘t : European Lidar Conference

ERATOSTHENES 1] |
CENTRE OF EXCELLENCE

'

ENCELSI®R

contact@eratosthenes.org.cy

eratosthenes.org.cy

OXORORCEC)
Thank you!!

@ERATOSTHENESCoE / #ERATOSTHENESCoE

ADDRESS
82, Franklin Roosevelt,
3012, Lemesos, Cyprus

CONTACT US
+357 25 002 908

Acknowledgments

The presenters acknowledge the ATARRI Horizon Europe Widespread Twinning Project. ATARRI receives funding from the European Union’s Horizon Europe Twinning Call
Funded by the (HORIZON-WIDERA-2023-ACCESS-02) under the grant agreement No 101160258. This study was also supported by the ‘EXCELSIOR’: ERATOSTHENES: EXcellence Research
SUEODIEERNORI Centre for Earth Surveillance and Space-Based Monitoring of the Environment H2020 Widespread Teaming project (www.excelsior2020.eu). The ‘EXCELSIOR’ project
has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 857510, from the Government of the
Republic of Cyprus through the Directorate General for the European Programmes, Coordination and Development and the Cyprus University of Technology.

21

PAGE



