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HETEAC-Flex model

A. A. Floutsi et al., 2024

HETEAC-Flex is an advanced aerosol-typing scheme that utilizes
lidar-derived optical properties to classify and quantify aerosol

components.
Key Features

*Applicable to ground-based & spaceborne lidars
*Uses lidar-derived intensive optical properties

*Based on the Optimal Estimation Method (OEM) - (Rodgers, 2000),

ldentifies up to four aerosol components
*Provides six forward retrieval modes - different sets of optical properties

*Determines relative
volume contributions ’—'
of aerosol mixtures
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CNS: Coarse non-Spherical

CS: Coarse Spherical

FSNA: Fine Spherical non-Absorbing
FSA: Fine Spherical Absorbing

*Particle linear depolarization ratio at
355, 532 nm (6355, 6532),

eLidar ratio at 355, 532 nm (S355,5532),
*Extinction-related Angstréom exponent at
355/532 nm (AE(355/532)),
*Backscatter-related color ratio for

FSA 532/1064 nm (CB(532/1064)).
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Smoke
Size, Shape
Quantity, Absorption
Type / source

Parameters

8355, S355
8532, S532
8355, S355, Az55/532
8532, S532, Cp532/1064
8355, S355, 8532, S532

8355, S355, Azs55/532, 8532, S532, Cp532/1064
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Objectives & Research Question

Characterize Dust
Aerosol layers in
the Eastern
Mediterranean
using the model

Evaluate the Determine the
Performance of Most Optimal

HETEAC-Flex Retrieval Mode
Retrieval Modes for DUST cases

Which of the configurations of
the HETEAC-Flex model most
accurately retrieves the relative

volume contribution for dus
cases in Limassol?
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Method
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Aerosol Typing

Optimal

Processing Step :
solution &
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algorithm) Relative volume

contribution
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Comparison of
study of layer
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volume
contribution of
each mode
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Part 1: Read input file and initial set up

HETEAC_Flex mainm (Script)
Workspace
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Aerosol Components: Retrieval Modes Analysis
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Selection of Dust Cases & Limitations
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Main Selection Criteria Limitations & Challenges

Filtering by cloud-free
conditions

Select nighttime
measurements

Checking backscatter &
depolarization ratio

Availability of analysis
data
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Results
Case 2:29/04/2024 - M
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Height [km]

ddle East dust

29/04/2023

00:00 — 00:59
Layer height: 1-4 km

From literature Middle East
dust mean values
Floutsi et al., 2023

0.300
0.225
0.150

0.075

Properties
from LIDAR

Mean values layer

0.202 £0.045
56.2+13
0.355+1.21
0.219+0.019
45517
1.82+£0.12

8355
S355
Azss/532
8532
Ss532
Cgs32/1064

Aerosol Components Retrieval Modes Analysis
= 04/2024 00:00-00:59

0.000

04:00 08:00 12:00 00 20:00 04:00 08:00 12:00 0 20:00
2024-04-2 Time [UTC 2024.04-20 ’ Time [UTC
frégyreedh Calibration: Tra e el md@) — Fnoves & w0 i na:1‘2;m~al Ceeation. Trua el m@ Rowut s
NOAA HYSPLIT MODEL pollyxt_cyp at Limassol
Backward trajectory ending at 0100 UTC 29 Apr 24 POLIPHON 20240429 00:00-00:59
GDAS Meteorological Data
—— 532nm raman _total
u 532nm_raman_dust
S —— 532nm_raman_non-dust
8
z
8
3
E 51
* E NON- DUST
8 =) DUST
©
o=
§ 2000 # - 2000
® 1500
g 1000
= 500 - n
O L Satelllte |ma2e (MQDIS) - 29/04
Job 10112871 N Wed miiﬂ\sdﬂlﬂﬂmi
oo o 4681217 lon- B30%6747 height 2000 m AGL 0
Trajeciory Direcii Dutin: 72 s ; 1 ; 2 &0
P ey, M!lhed Wodal Vertical Velacity 0 2 4 6 8 10
B Backscatter cooff. [Mm* sr~!]
ackscatter coef
60
72h back-trajectory HYSPLIT model vomion g [N BN

29/04/2024 01:00

Backscatter proflles, POLIPHON

Most trusted retrieval modes 1, 3! metod29/04/202400:00:00:53 D

Relative Violume Contribution [
H

etrieval mode

Retrieval mode 2

0155, S3s5

T T [

|

Relative Volume Contribution [%]

b

8532, 5532

[ S|

Fsa FSNA CNS FSA s FSNA NS
Aernsol Components Aerosol Components
i 3 Retrieval mode 4
——GLGERA -8

O3s5, S3s5, AE3s5/532

T | I

Relative Volume Contribution [%]

532, 5532, CPsaanoss

[

|

FsSA (=] FSNA CNS FSA cs FSNA CNS
Aerosol Components Aerosol Components
Retrieval mode 5 Retrieval mode 6

o

n _
S il | (6555, Sass. 0332, Ssaz. ABassysaa, Chszarsoss

c

L2 80
5
o

€ &0
5
o
£

El a0
£

3 20
5
2

I 1 g

FSA (=] FSNA CNS FSA cs FSNA CNS

Aerosol Components

Aerosol Components

13

PAGE

Initial guess - state vector based on decision tree of input data
(CNS*)DESERT DUST dominated mix

'O M- mI

X m r—



/\ PN
N
ERATOSTHENES 1S )
CENTRE OF EXCELLENCE

=

Conclusions

+* The most effective HETEAC-Flex retrieval modes for

dust aerosol classification were 1, 2, 3 modes for
the cases selected for this study.

*Particle linear depolarization ratio at 355, 532 nm (6355, §532),
eLidar ratio at 355, 532 nm (S355, S532),
*Extinction-related Angstrém exponent at 355/532 nm (AE(355/532))

*» Since Mode 1 is reliable, it can be effectively used
for validating aerosol classification of EarthCARE for
dust cases.

Retrieval
Parameters
modes
1 83cc, Sacc
2 8532, S532
3

835%, S355, Azs5/532

EarthCARE Satellite
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Discussion - Future Work:

TASK

Better signal analysis O
Study more aerosol types ¢

Statistical analysis |

More reliable inputs
Expand knowledge beyond dust

Validate results

=)

Expected outcome

Larger dataset for retrievals
Better classification

Improve accuracy
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EarthCARE satellite
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CARO station - Limassol
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