Supplementary Materials: Low-Cost Air Quality Stations’
Capability to Integrate Reference Stations in Particulate

Matter Dynamics Assessment

Lorenzo Brilli 1, Federico Carotenuto %, Bianca Patrizia Andreini 2, Alice Cavaliere 1, Andrea Esposito 3,
Beniamino Gioli !, Francesca Martelli !, Marco Stefanelli 2, Carolina Vagnoli !, Stefania Venturi 45,
Alessandro Zaldei ! and Giovanni Gualtieri !

CAPANNORI

CLC2018_wWM
Corine Land Cover 2018 vector

111: Continuous urban
fabric

112: Discontinuous urban
fabric

121: Industrial or
commercial units

122: Road and rail
networks and associated
land

123: Port areas

124: Airports

131: Mineral extraction
sites

132: Dump sites

133: Construction sites
141: Green urban areas
142: Sport and leisure
facilities

211: Non-irrigated arable
land

212: Permanently irrigated
land

213: Rice fields

221: Vineyards

222: Fruit trees and berry
plantations

223: Olive groves
231: Pastures

241: Annual crops
associated with permanent
crops

242: Complex cultivation
patterns

243: Land principally
occupied by agriculture,
with significant areas of
natural vegetation

244:
311:
312:
313:
321:
322:

323: Sclerophyllous
vegetation

324: Transitional
woodland-shrub

331: Beaches, dunes,
sands

332: Bare rocks

333: Sparsely vegetated
areas

334: Burnt areas

335: Glaciers and
perpetual snow

411: Inland marshes
412:
421:
422:
423:
S11:
512:
521:
522:
523:

Agro-forestry areas
Broad-leaved forest
Coniferous forest
Mixed forest

Natural grasslands
Moors and heathland

Peat bogs

Salt marshes
Salines
Intertidal flats
Water courses
Water bodies
Coastal lagoons
Estuaries

Sea and ocean

Figure S1. Land-use classification of the municipality of Capannori according to the 2018-updated Corine Land Cover
classification performed at the highest third disaggregation level (EEA, 2020).



PM10 (ug m) PM2.5 (ug m-)

Co-location Period 1 Co-location Period 1
SMART 156
SMART 16
SMART 19
ARPAT | 1 F e
13 14 15 16 17 18 19 20 7 8 9 10 1 12 13 14 15
No groups have means significantly different from ARPAT No groups have means significantly different from ARPAT
Co-ocation Period 2 Codocation Period 2
SMART 15 [ 7 B T
SMART 16 [ 7 r T
SMART 18 [ R F 1
ARPAT = 1 r =4 T
24 26 28 30 32 34 36 38 40 42 14 16 18 20 22 24 26 28 30

Mo groups have means significantly different from ARPAT Mo groups have means significanily different from ARPAT

Figure S2. Anova analysis during field calibration and field validation processes. No groups showed mean values
significantly different from the ARPAT reference station.
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Figure S3. Scatterplot of the three AirQino stations (S15-IND, S16-RB, S19-UB) against ARPAT reference station for
calibration and validation
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Figure S4. Location of the 16 AirQino air quality stations over the valley of Lucca as foreseen by the “VEG-LU-PM10”
project. Stations are discriminated by colour depending on the municipality: Lucca (blue), Capannori (yellow), Porcari
(pink), and Altopascio (orange).



Table S1. Characteristics of air quality stations deployed in the municipality of Capannori and data coverage during the

PM25 and PMio concentrations monitoring campaign.

Station Latitude Longitude Altitude Start of End of Number Data
name Typer activity ® activity? of days coverage
(deg N) (deg E) (m) (%)
S15-IND 43°49'2460"  10°33'4631" 12 Industrial 28/06/2018  15/04/2020 658 87.7
!, " ’ n Rural-
S16-RB  43°48'06.87 10°34'3932 85 28/06/2018  15/04/2020 658 95.7
Background
. i Urban-
S19-UB  43°50'2340 10°34'2241 16 18/01/2018  15/04/2020 819 924
Background
" " Urban-
ARPAT  43°50'2340 10°34'2241 16 18/01/2018  15/04/2020 819 98.5
Background

a Stations are classified based on the 2008/50/EC EU Directive (EC, 2008)
b For stations S15-IND and S16-RB, the activity periods do not include the sub-periods when both were co-located by the

ARPAT reference station for field calibration and validation purposes (see Tab. 1).



Table S2 effects of meteorology on low-cost vs. reference sensor PM10 concentrations.

Field Calibration Period

Station Name Model? R? RMSE (ug m™)
S15-IND P 0.74 4.21
S15-IND PTR 0.80 3.72
S15-IND TR 0.02 8.23

S16-RB P 0.65 4.10
S16-RB PTR 0.79 3.25
S16-RB TR 0.02 6.91
519-UB P 0.63 4.64
519-UB PTR 0.69 4.38
519-UB TR 0.25 6.50

Field Validation Period

S15-IND P 0.75 7.27
S15-IND PTR 0.87 543
S15-IND TR 0.51 10.51
S16-RB p 0.70 8.02
516-RB PTR 0.85 5.92
516-RB TR 0.51 10.44
519-UB p 0.51 10.31
519-UB PTR 0.76 7.56
519-UB TR 0.51 10.48

a Letters indicated the different kind of linear regression model: P is for PM10 only (i.e.: Station PM10 vs. ARPAT PM10);
PTR is for PM10, Temperature and Relative Humidity (i.e.: Station PM10, Temperature and Relative Humidity vs. ARPAT
PM10) and TR for Temperature and Relative Humidity only (i.e.: Station Temperature and Relative Humidity vs. ARPAT
PM10).



Table S3 correlation coefficients for linear regression between PM10 percentage errors vs. Temperature (T) and Relative
Humidity (RH).

Station Name r2 for PM10 % error vs. T r2 for PM10 % errors vs. RH
S515-IND 0.01 0.01
S16-RB 0.06 0.20
S519-UB 0.07 0.23




