Satellite Monitoring of the Biomass-burning Aerosols during the Wildfires of August 2021 in Greece
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Greece is located in the Eastern Mediterranean and exhibits favorable conditions for forest fires during the summer period. In the first two (UVAL ALH & CO f
weeks of August 2021, Greece has suffered a series of wildfires that have burned a large swath of the island of Evia and several areas of the 3 , | .
: : : : : Aerosol index ( erosol layer height (ALH) and Ta
Peloponnese (50,000 hectares). The present study aims at analyzing the impact of these fire events over Greece on atmospheric aerosol load ps://s5phub.cc eu/dhus/#/home) |
using satellite data. Satellite information for aerosol height in the free troposphere can provide value to the atmospheric modeling community | ' _
by improving air quality forecasting and providing improved air quality and radiative forcing studies. Lidar profiles from the PANhellenic the presence c sorbing aerosols in th
GEophysical observatory of Antikythera (PANGEA) can be used to verify the location of the aerosol layer in the atmospheric column and bal transport of sm 10 dus S, 1or

compare with the layer height retrieved by the satellite algorithms. A synergy of satellite data from TROPOMI will be used to derive the
aerosol optical and geometrical properties, during biomass burning events observed over Greece in the summer fire season. The measurements (ALH) focuses on ref
allowed us to monitor the evolution of fresh smoked aerosol, in terms of their vertical distribution, as well as to analyze its optical and S€ . biomass burnin i
geometrical properties.
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Greece: N.Evia, Athens, and Peloponnese which saw multiple large- of the smoke plumes covering the greater eastern Mediterranean. Extended plumes of elevated aerosol amounts observed on some days
scale and high intensity wild land fire events during August 2021. downwind of the fires (https://wvs.earthdata.nasa.gov).
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CO and UVAI daytime distributions show good consistency in terms of temporal and spatial patterns [22/07-22/08] g ‘ , , o e | , 0
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0.11 —1 L 0.1 —1 050 aerosols). This is also confirmed by the Fine Mode
" 0 - —0 v ; e , , , , oo Fraction (FMF) high values [0.8-1.0] (Not shown here)
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S N A AW S A S\ A S\ AW N Figure 4. Temporal evolution of the aerosol optical thickness (AOT-500 nm) and the Angstrém exponent (AE 440/870nm) as derived from the AERONET
measurements at (a) ATHENS_NOA, (b) ATHENS_NTUA and (c) Antikythera_NOA stations.

Figure 3. Time series of TROPOMI CO (blue line) and UVAI (red line) maxima values over the burned areas from TROPOMI/S5P observations (Left: Evia region, Middle: Athens region and Right: Peloponnese region).

VIIRS/Suomi RGB TROPOMIIS5P UVAI

TROPOMIIS5P ALH MODIS/Aqua AOD

2.00
0.10 40.5°N
(a) (b) 6.0 (C) 000 40.5 40.5 = QC:L
s WEN w0SN 205N 40.5°M 05N k 'g:{? i
0 = ” g h = \ s = *: B2 | &
w390 AN = : o 0.0 39°N
oy o0 S e ' A T 0.08 -
=™ 158 s | [F2] 3N 0N A 3 j : P 5 2V N
= o > ao
Fad A, =5 i
S ey : | -
< £ - = g i
e L 37.5 L 37.5 —_ 37.5°N a > 1725 @
- E et o o £
175N WEN TN 175N 15 ¢ M = + =
S - 000 -2 - 0.06 \_/E > @"f = =
g = 4 - = L0 " L="r =
= o = D - * ©
3 g S d 100 8
- m — o
105 _ | = 36.0 36.0 = 36°N - =
_— - o M "T-'. EL 16N = (& ‘ig O
= a O & ©
= 2000 G -0.04 © S
Lar == < . — : 07s 2
diad E 25 [gr] = )
o 34.5 34.5 o 34.5°N
HEN EN M4SN 15N e B HEN E —
o=
30 - E L 050
o
0.02
ex iyl 1™ ar 3TN 13N 33.0 33.0 33°N
L 025
I
2.0 L |
E'R == - 4 x 35T 315°N : 115N 35N o 35N — 000 0.00
@t T e = are W EE nE 12 5E ME EE E 19.5E aE 2sE e wyE @E 20 21 22 23 24 25 26 19.5°E 21°E 22.5°E 24°E 25.5°E 27°E

Figure 5. (a) VIIRS/Suomi -derived True color image over Greece on 8 August 2021. Spatial distribution of the TROPOMI (b) Aerosol Index (UVAI), (c) Aerosol layer height (ALH) overlain on VIIRS RGB, (d) total CO column and (e) MODIS-retrieved AOT at 550 nm (MODIS aerosol Collection 6.1 MYDO04_L2).
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o During the biomass burning events of August 4-9, 17-19 August 2021, continuous lidar measurements at Figure 6. (a,c) Retrieved UV absorbing aerosol index (340/380nm) and (b,d) aerosol layer height from TROPOMI measurements around Antikythera island on 8™ and 17" of August 2021.
PANGEA (Antikythera) station have been performed to observe the optical and microphysical properties of the Table 1. TROPOMI ALH observations co-located with the Antikythera site by averaging all TROPOMI
fresh-smoke emitted particles in the PBL and the lower free troposphere retrievals within a radius of 100 km around lidar site on 8 and 17 August 2021.
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‘ * Smoke plumes were emitted from the N.Evia, Athens and Peloponnese | | [1] Nanda, S. et al. (2020) https://doi.org/10.5194/amt-13-3043-2020
i and highly impacted the South Greece tor about 5-10days. [2] Pappalardo, G., et al. (2014) https://doi.org/10.5194/amt-7-2389-2014
__________________________ e Results from three AERONET sites during the August 2021 [3] Kampouri A. et al. (2021) https://doi.org/10.3390/atmos12010040
2000 ? .
__________________________ combining TROPOMI/S5P overpasses with detailed lidar measurements | | [4] De Graaf M. et al. (2005) https://doi.org/10.1029/2004JD005178
have been presented. [5] Mona et al. (2014) https://doi.org/10.5194/acp-14-8781-2014
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Figure 8. Backscatter coefficient profiles at 1064 nm on 7", 8", 9" (a-c) and 17" (c) of Aug 2021 by PollyXT lidar system at PANGEA site (close in TROPOMI overpass time). For 8 * A direct comparison of the PollyXT bsc profiles & TROPOMI ALH for imagery from the NASA WorldView applicati.on (https:// WorldVieW-eé}rthdata-nasa-go"/ ) operqted by the
and (b) and 17 Aug (d) green dashed line represent TROPOMI ALH, and blue line represent the calculated lidar ALHbsc [5] (Products and analysis are provided by NOA React team). selected co-located cases is presented for scenes containing aerosols. NASA/Goddard Space Flight Center Earth Science Data and Information System (ESDIS) project.
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