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ATLID Lidar Simulator (CCT)

CARDINAL Campaign Tool (CCT) K‘,‘j—ﬁl

Developed in Python for Linux OS —> available at https://gitlab.com/KNMI-OSS/satellite-data-research-
tools/cardinal-campaign-tools

* Simulates ATLID performance and produces ATLID L1 profiles

Required Input CCT principle

Cloud and
aerosol data (L2
retrievals or
model data)

Lidar
instrument
model

Lidar RT model™

Atmospheric
profiles (P, T, N)

v/ ATB Rayleigh co-polar

*ECSIM-3D lidar Monte i
1} v/ ATB Mie co-polar

Carlo radiative transfer code
(Donovan et al., 2023)

ATLID Level 1
i\/ ATB cross-polar i

CCT outputs of ATLID L1 from a CLOUNET test case
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The eVe Dataset used in CCT:

=  ASKOS campaign (Joint Aeolus Tropical
Atlantic Campaign - JATAC)

Cabo Verde, summer 2021 and 2022

Paschou et al., 2022
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Application of CCT on eVe lidar data — Simulations of ATLID L1

11 5ep 2022 — Pure Dust case .+ < 1 km: Marine aerosols (LR < 20 sr, PLDR ~

0.03)

Time-Height cross sections

On 2022/09/11 from 21:14 to 22:50 UTC, ~ 5.0° off-zenith
eVe at Mindelo, Cabo Verde (lat: 16.9, lon: -25.0, elev: 2 m)
‘B " e @1 km: Non-absorbing depolarizing aerosols
5 oos 5 (LR < 20 sr, PLDR ~ 0.12) -> dry marine; Haaring
i‘i: a F0.06 g et al., 2017 E
! - 0w ¢ @ 1—1.5km: Absorbing and depolarizing s
T 3 aerosols (LR ~ 80 sr, PLDR ~ 0.1) -> mixed dust £

and smoke; Floutsi et al., 2023
* @ 1.5 - 6 km: Pure dust layer (LR ~ 53 sr, PLDR ~
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9 Sep 2022 — Mixed Dust case

Time-Height cross sections
On 2022/09/09 from 20:05 to 21:16 UTC, » 37.6° off-zenith
eVe at Mindelo, Cape Verde (lat: 16.9, lon: -25.0, elev: 2 m)
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eVe L2 profiles — CCT input

Case: 11 Sep 2022, Mindelo, Cabo Verde
eVe prolifes at 355nm: 21:14-21:34 UTC

CCT outputs — ATLID L1 profiles

ATLID L1 CCT simulation for 20220911

ATLID L1 CCT simulation for 20220911 ATLID L1 CCT simulation for 20220911
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Case: 24 Sep 2021, Mindelo, Cabo Verde ATLID L1 CCT simulation for 20210924 ATLID L1 CCT simulation for 20210924 ATLID L1 CCT simulation for 20210924
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24 Sep 2021 — Volcanic mixtures (sulfates) with seasaltanddust
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| FE B W’ *<1.5km: Marine and volcanic aerosol mixture
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16 Sep 2021 — Pure dust with cirrus cloud
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ATLID L1 CCT simulation for 20210916
2022-10-24T720:16:49
ATB_Ray co

ATLID L1 CCT simulation for 20210916
2022-10-24T720:16:49
ATB cr

ATLID L1 CCT simulation for 20210916
2022-10-24T720:16:49
ATB_Mie_co

Case: 16 Sep 2021, Mindelo, Cabo Verde
eVe prolifes at 355nm: 20:16-20:54 UTC
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Next Steps: Use the simulated L1 ATLID profiles in the A-PRO processing chain (Donovan et al., 2024) to obtain ATLID L2A products (B, o, LDR) = Compare with the eVe L2 profiles

— sensitivity of ATLID design on different aerosol conditions

Planning eVe lidar activities for EarthCARE Cal/Val

RA-W | [rB-W |

1. eVe lidar upgrade to enhance EartCARE Cal/Val

1EB-W

] Retainment of combined linear/circular
depolarization and Raman measurements

- Daytime extinction measurements in T1

2001280132

J New Raman channel (407 nm) in T1 for profiling
of water vapor mixing ratio

1 Extra Raman channel (387 nm) in T2 for nighttim
extinction profiling to enhance the Dual-FOV
capabilities

J Automations to enhance measurement
procedures
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3. eVe lidar to an EarthCARE cross
overpass point

2. Integration of eVe lidar to the EARLINET Single
@ | Calculus Chain (SCC)

] only eVe linear polarization measurements for now [ Collocated measurements with
EarthCARE for the validation of the

ATLID L1 and L2A aerosol products

1 quality controlled and assured eVe L2 retrievals
according to ACTRIS standards

Single Calculus Chain
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