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BC MEASUREMENTS - PANACEA CAMPAINGS BC OBSERVATIONS AT IOANNINA (WINTER 2021-2022)
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and at the regional background station of
Finokalia, Crete. PM, . sampling also
performed on 24-hr basis.

Increased BC levels close to city center, airport and at the north lakeside
area due to traffic. The enhancement at the south suburbs could be linked
heating emissions (e.g. fireplaces).
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SPATIO-TEMPORAL VARIABILY OF BC FRACTIONS

0 BC (night)
Prevalence of local bb emission sources at loannina | (g m”)
. . . ° 2 N
] - - 1 : : during winter night (>10 folded BC,_ levels relative to
BC (ug m3) Finokalia Athens Thessaloniki loannina 1™t loannina 2" g. . . ght ( . wh . . N 0
BC;) inline with the findings of the mobile mapping, ™~ * )
. . ° 270
: i.e. high BC levels at both the city center and the :
Winter 0.31+0.23  2.61+3.49 1.37 +1.12 4.92 + 4.69 3.86 + 3.68 & y
LJ [ ] 6
suburban residential area. X
27 8
Summer 0.57+£0.24 0.66 £ 0.46 0.76 £ 0.45 1.05 + 0.67 - . . 10
Winter Campaigns p
35 i i . loannina
20 December 21 i January 22 February 22 9
0 BC_(morning) : HH : H . . i i 8 0
N - Mean hourly variability of BC fractions in urban 5] loannina || ossross mmsc, | o 2|
Hgm o1, . € 20- | 3.28+3.69 I sC 2 s |3
l (Athens, Thessaloniki, loannina) and - i S o3 |5
2 4 £ | 8
14 0'3 [ [ ] [ ] ) 8 § %
background (Finokalia) environments in Greece 5 | 8
0 50 @ S
- 0,9 H H 1 s
during summer and winter. :
- 1,2 0 2 4 6 8 10 12 14 16 18 20 22
. . N R A L S AN SR L S g L S N :
Summer Campaigns g L v Hour (UTC+2:00 o
1,8
5 . 35 - - 40
2 25 q 50 , ; . | ' : . : ' od ~omo - r 4100
- . 20 ] July '19 August '19 ] BCﬁ 30 December '19 | January '20 | February '20 i \_\Iaver. 82%, max. 974)./_/ 1. o St:r:cer Athens
20 G, {o M 0.90 + 0.59 | B BC,, 2] 0.75+0.98 | . \ / _ S| |mmec
Uniformity of local trafficimpact % B =c,, S Z N 0.15+0.10 | T 4.17 £ 4.46 | | Emec, E L - 300 E
. . . D15 ~1E0 ~1ao/dd 30 S ] ’ 204 i - BC 2 | s S ; £ 0
at loannina during summerinthe : aver. “13%, max. 134 | TS 5 : = w = 5 o Y2 | D] Winter g%
na dur . : g loannina 2 £ /- = |t :
morning, with BC, peaking 5 10 1”58 © O 84 128, | 5o E10
averagely at about2 pgm3as  Zos 108 2 198 | gm0 <
. . c 0
during winter. 0o I, ; 0 P $ 100
0 2 4 6 8 10 12 14 16 18 20 22 - 0 2 4 6 8 10 12 14 16 18 20 22 5
2.5 Q50 i 10 i i 5 17 4 50
- . _ . July 19 August '19 o] December '19 January 20 . February '20 <
BImOdaI dlurnal 2.0 I 5C, 140 4- E 8— 1.07 + 1.02 E -BC | A4' I sC, | 60,0\ ° 400 500 600 700 800 900
o onc . ME 1 Il BC,, S —~ ] 0.73£0.44 i PR 0.30 + 0.27 i ff e Bl eC, 15 S wavelength (nm)
variability in the z »g e 0.03£0.03, L. e S T M. C,, 8 o
) E aver. ~4%, max. ~6% 2 g9 | Thessaloniki o s g | @ 3 ~ | Summer Finokalia
urban environments 1”8 o* o ¢ 5 |5 S, (M —
X 2 1 < E ]
E 1,9 L ] 8 2 40 3
regardless the season, | ° e | it i = 125 | T Winter £
. ] : i ] = Bl cC put
fo"owed by 2.50 2 4 6 8 10 12 14 16 18 20 22 ] 52 (;' ; 2; 0o 2 4 6 8 10 12 14 16 18 20 22 ) i: %30 e %10
- ' July '19 August '19 i December 19 | January '20 February '20 . £ g _
enhancement Of the 9 e, 1% < y 0.52 +0.37 : 30_‘ : E ~ j I =, " Q 2 °Tw0 500 600 700 800 900
bb fraction durin - ERAN 0144024 Bl Teaaadd  |mmec,| | —ce 125 | Eor
Q 154 108 g 3 A4 20.24 I i i 2%}, ) s 2
g = aver. ~21%, max.~22% || § 5 5 Athens £ 20 LoaxLTs .| IBC, 5] n. aver~34% max.d46% .|, S |2
= = '8 LE BE b E 3 2 1 : : . '§ - /. E
WInter nlght. g 107 178 o ‘3 157 i ! 82 LA 0 8 °“a0 500 600 700 800 800
g o I 8§ m a0 10__ g ) " . %-f wavelength (nm)
BC !
wh 0.0 o 0 J o
104 (ug m-s) 0 2 4 6 8 10 12 14 16 18 20 22 oL D ek 1 h1s 13 20 2
25 7 7 1% ' : - 5 i ; 1.0 - ;
8" July '19 August '19 . December '19 ! January '20 | February '20 !
® 00 20 I 5C w0 4 050+020§ 4 i i 0.8 I 5C 1%
4- ' B C. g ~ oY = Heel _ 0.24+0.18 | i I BC o~ = 9
2 01 E = c "= 3 0.07 £ 0.09 ; S i i ff € b 15 2
2 151 & E ; . . e 3 0.07 £0.07 | a 2 06 S
- R ' Finokalia £ : . Bsc, | 2 N
2 -02 8 ~1 20 ~170 FEEN i i S 2
] g 104 .aver. 15%, max. ~17% |{ o £ o = S 04 aver. ~26%, max. ~28% £
03 x N Ug m 8 2 0 ©
:: o = 05 10 R f:.:; 0.2 20 @
] .0'5 Y00 2 4 6 B 101210 16 18 20 22 1 00 Y
180 . '\?/\ »\fo\,\ rLQ\/\ rLb(\/\ ,L%\,\ '\,\% 6\% 0,)\% :\?)\% ,\j\\% "L'\«\% rf)\% .»L\'\Q/ \'\fL '\Q, \'L »\fL \'\, \'\, \'\, \'\. \'\, \'\. \'\, \'\, \'), \Q, \’L \"), 0 2 4 6 81012 1? o 18 20 22 : 77777;.8(;
summer Finokalia oo OTETE Date I i A A rour (UTC2:00 winter finokalia

Low spatio-temporal variability

of the BC,, levels at the remote ) i ) ] ] ]
site during summer. background (Finokalia) environments in Greece during summer and winter.

Date
L The long range transport seems to influence the
Mean diurnal variability of BC fractions in urban (Athens, Thessaloniki, loannina) and 4 BC,,, levels at the remote site during winter

relative to the urban ones where the local
sources control the emission of BC.

BC-RELATED INDICATIONS ON DOMINANT ATMOSPHERIC PROCESSES CONCLUSIONS

o , * The study delineates the BC characteristics in contrasted

Winter .mnens  BC coating is indicated by the BC/EC ratio, y-3.20x * Athens . i . . ]
with residential bb (either local or L o 8s environments in Greece over distinct bb conditions, revealing
=teamnina  transported) driving the loannina and y=11.22x = loannina tremendous differences in the levels and in the day-to day variability.
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Finokalia winter-time trends. Other * The lower mean BC levels were encountered during winter at the

y=3.79x 4 Thessaloniki

coating mechanisms should be ; R?=0.66 background site of Finokalia, Crete and higher at loannina by up to
ernokaia  INVestigated during the warm period. yo 2% e Finokalia one order of magnitude (0.31 pug m3 vs 3.86-4.92 ug m=3) whereas
_ . Athens and Thessaloniki lie in between.
* Athens The high OC/EC denotes production of ko= 052 * During summer, high regional BC levels were observed whereas the
secondary OC due to long-range transport 1
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formation (e.g. summer Finokalia & Athens). o + Thessalonik * The higher bb impact was encountered in loannina with BC,,

+ Thessaloniki In winter, high OC/EC in loannina highlights — R*=-0.20 exceeding frequently the 10 pg m=3in hourly scale and a remarkable
the effect of residential wood burning and VS 11.37% o Finokalia mean nighttime contribution of >90% against the other urban sites of

e Finokalia . . R%2=0.38

smoke aerosol accumulation. - - - - lower than 50%. Both the loannina city center and the suburbs were
impacted due to heating practices and the intensity of the primary
combustion processes was also depicted on the BrC absorption
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y=5.81x ® loannina city contribution was rather small compared to winter.




