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Motivation

Wildfires:
JeLOCAL Large, uncontrolled fires that often occur in rural or sparsely populated areas 3
Causes: g
A Natural factorgheatwaves, drought, lightning)
A Human activity (arson, powerlines)
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(medium confidence)

Smoke particles:

U Significant role in thelimate system:
A Direct impactgabsorbing solar radiation]
A Indirect impactginfluencing cloud formation as cloud condensation nuclei (CCN) an
nucleating particles (INPs)]

. U They also impact air quality, visibility, and pose health risks.

Studying theioptical propertiesis essential for understanding their
role in the climate systemand improvingveather andclimate models
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Mediterranean regionis a key area for atmospheric studies due to t¢lneerse aerosol typeis
experiences.
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Cyprusprovides astrategic locatiorfor investigating the vertical distribution of aerosols
marine jpartticlesdesertdust > andanthropoegenicparticles

Wildfire smoke
FromUS-Canada

Great opportunity to study the behavior of smoke in such aerosol mixtures

FpThis:studyemphasizes on the intense activitywildfiresin Turkey's:Mediterranean Regia
July and Augusz021
CARO station
ERATOSTHENESyprus Atmospheric Remote Sensing Observatory
ACTRIBEROSOREMOTE SENSING| | ACTRISLOUIREMOTE SENSING | | gqARSTATION
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Front view \ \

Backscattencoefﬂments at 3 Depolarization ratiosat

wavelengths Extinctioncoefficients at 2 2 wavelengths
(1064nm, 532nm, 355nm) wavelengths (532nm, 355nm)
(532nm, 355nm)

0 13 channelsn total

0 Ramanmeasurements at 387, 407, 607 nm

S o Farandnearrangechannels
Inside the contalner System setip

o0 Four neaifield channelg355, 387, 532, and 607 nm)
o The lidar is mounted in a container. extend the vertical range of the lidar towards lower
altitudes.

0 The system runs autonomously.
o Water-vaporRaman channel at 407 nm

o Itis operated continuously (day and night).
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= . Method & Tools
Smoke layers + Tools

e . . Tools X
|dentifying Atmospheric Particle Layers §
o
Use of the HYSPLIMmodel
A Temporal evolution of attenuated backscatter coefficient (1064 nm) A Examination of the backward trajectories
A Volume depolarization ratio (532 nm) A Origin source e _
A Calculation of the arrival time at the reference station
Key Indicators FIRMSJata
A 1T A3IK o O1 &0 GagrSshllogahg FFAOASY d I A VIIRS fire and thermal anomalies data (joint
A [ 26 RSLR I NIsrhokelsiyriatyirdfottropdsgheriCtiayers) NASA/NOAA Suomi NPP satellite)
Haarig, M. et. al. 2018 loutsi, A. A. et. al., 2023 A F!re hots.po.ts
Janicka, L. and Stachlewska, 2619 A Fire Radiative Power data (MW)
CORINHEand cover product

A Characterization of the vegetation burned

NOAA

Air Resources Laboratory
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1. Layer Identification
o Detection of intense particle layers during July and August 2021 by the’POCIMP lidar instrument
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2. Fire radiative power (FRP)

o Estimationof the FRPat two key clustersbasedon the temporalevolution of the hotspotsobservedwith FIRMS|
data

NOAA HYSPLIT MODEL

o Useof VIIRS375m activefire product from the SuomiNPPsatellite B e Metcoraonont s, 2121

GDAS Meteorological Data

. . . . : HYSPLIT-model
o OnlyFRPRralueswith high or nominal detection confidencelevelwere used o

at 34.68N 33.04 E
\\

3. CORINHEand cover

o Characterizatiomf the vegetationburned at the two key clusters

Source % .

4. Statisticalanalysisof the LJ: NI dpOcal fraperties R . -
% 7777777777777777777777777777 4000

0 Analysiof nighttime measurementds hRamanmethod i f Sonanaen————

o Temporalaveragingwindow of 60¢70 minutes (Smooth500m) S e S e B

0

Foreachcase the meanPLDRandLRwithin the detectedaerosollayerswere calculated
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RESULTS
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. Extreme Wildfires in Turk&y
e N Mediterranean Regior

b
-

Accordingto World MeteorologicalOrganization\WMO), extreme temperatureswere observedacrossthe Mediterranean Basinduring 2021 ¢ dzNJ| S § Q
Mediterranean coastswere particularly affected by these extreme eventsin July and August2021 Thefires beganin July2021 and continued until
Augustl2, 2021 Thewildfire eventresultedin the highestlossof areain the history of forestfiresin Turkeyandreachedthe levelof disaster Theevent

wasclearlycapturedvia satellite imagery.

ages)
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*Thermal anomalies
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— . — - Fire Radiative Powe

Daily Distribution of FRP values (July—August 2021)

o Dailydistribution of FRRraluesfor JulyAugust2021:
28July12 AU9U5t2021} High FRP values comparing to the
® 15‘16 JUIy2021 other days S n
5
=
% " 2021 variability: Wide range of boxplot values indicates significant
© fluctuations,with maximumFRReachingnearly 100 MW.
B | é ! | lm m“ l ! q ‘ m é o0 Somefire pixelsin these regionsdisplayedhigh valuesreaching
It N AL AL f “*i 5 ; § 300MW but mostof them rangedbetween50-100 MW. -
RRRARANARRRRRARASARREARARENAASE o Thecomparisonof FRPvalueswith the previousyearshowedthe —
120 Daily Distribution of FRP values (July—August 2020) Seve”tyOf theserIdflre eventsrbeXtremeeventS - Z:i;::; _' ; .
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Area per land cover type

Clusteril
Cluster 1 Cluster 2 [/,

62.1%
2.4%
f/zw

/_-s 2%
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Land cover — area — Cluster 1
= Coniferous forest — 316.93 km? (55.9%)
Transitional woodland-shrub — 139.24 km? (24.6%)
Land principally occupied by agriculture, with significant areas of natural vegetation — 29.41 km? (5.2%)
Sclerophyllous vegetation — 14.90 km? (2.6%)
¥14 6% Complex cultivation patterns — 13.79 km? (2.4%)
Broad-leaved forest — 11.94 km? (2.1%)
Natural grasslands — 11.88 km? (2.1%)
Mixed forest — 10.31 km? (1.8%)
Sparsely vegetated areas — 8.69 km? (1.5%)
Other — 9.86 km? (1.7%]

55.9%

20

 —— Burned areas were primarily characterized| by
uster 23 2% -
® - coniferousftorestand

100 Kilometer:

330
30

2720 70 2740 2750 2 210 2820 x 2540 28%50 2 20

Corine Land Cover M Coniferous forest g Industrial or commercial Olive groves Sea and ocean F
et s Construction sites s Pastures Sparsely vegetated
o B Continuous uban fabric 199 Iniand marshes oty brigated for both clusters.
wpol Dlsrordhaiis brban Land principally land Sport and lelsure

Annual crops associated I 007 occupied by agriculture, P arass facilities

with permanent crops with significant areas of Thansitional woodiand-

Bare rocks I Oump sites natural vegetation Rice fields SRAD R 5w
E: Road and rail ke

Beaches, dines, sands S M ineral extracton stes gy Road and ral netwerks ineyards
Fruit trees and berry Mixed forest P Land cover — area — Cluster 2

Broad-leaved forest Water bodies

plantations Salines mmm Coniferous forest — 408.49 km? (47.4%)
I surnt areas Glaciers and perpetual Hoors and heathind Salt marshes patenicoliees iti 2 9
ol Natural grasslands Transitional woodland-shrub — 207.12 km? (24.0%)
Coastal lagoons snow & bl N e e,
i Non-imigated arable phyl Complex cultivation patterns — 77.43 km? (9.0%)
Complex cultivation Green urban areas vegetation . R
patterns land Land principally occupied by agriculture, with significant areas of natural vegetation — 73.99 km? (8.6%)

Mixed forest — 23.59 km? (2.7%)
Sclerophyllous vegetation — 18.37 km? (2.1%)

Sparsely vegetated areas — 17.98 km? (2.1%)
S Non-irrigated arable land — 15,38 km? (1.8%)

Other — 19.86 km? (2.3%)
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N 202> R~ N Case Studie
29.07.2021

TROPOMI/S5P UV Aerosol Index (Al) - Date: 29-07-2021

POLLYNET, attbsc1064, 20210729, CARO-Limassol, CY | Domain: E.Mediterranean (0.1° x 0.1°) Mode: Lev.2 OFFL| .
10 i 107 * Limas;o1 EARLINET station : : :
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Case Studie

05.08.2021
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— g5 " . Optical properties

Att ted backscatt 11 t, 1064 LO
Mean 5B 3B i
1 1 Fresh Smok
Values opp POHI 5351064 | 355/532 SO
Cluster 1 72+12 59+9 0.07£0.01 0.08+0.03 0.8+0.2 0.9+0.1 15+0.2 0.8+ 0.05 Eiﬁ
gzsoo:
Cluster 2 75+21 62+16 0.10+0.03 0.12+0.04 09+0.2 08+0.2 13+04 09+0.2 |
vVieal LS9, Hysorey 35 35
5 o 3 CRL
Values Sh| IS 0 R 932/1064 355/532 5 ! s
Fresh
Smoke 86+17 69+13 0.10+0.04 0.09+0.03 0.9+0.2 08+0.2 1.3+ 0.5 0.8+0.2
Background
-fresh 58+4 50+6 0.08+0.02 0.13+0.03 0.7+0.2 09+0.2 1.3+0.2 09+0.1
Smoke

o Differences > 40 % for the lidar ratio at both wavelengths 5
o Enhanced values for the padepold NJ G A2 TIh |[Rdzad Aye2SOGAz2y




