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S1 Allocation of Benelux AVOC emissions to Mechanism9

Species10

Anthropogenic NMVOC emissions over Benelux specified by the TNO_MACCIII emission11

inventory (Kuenen et al., 2014) were translated to MCM v3.2 emissions (Table S1). The12

MCM v3.2 emissions for each initial species were translated to emissions of mechanism species13

into CRI v2, MOZART-4 and RADM2 chemical mechanisms by weighting with the carbon14

numbers (Tables S2 – S4). The allocation of MCM v3.2 emissions into CB05 species followed the15

recommendations of Yarwood et al. (2005) (Table S5).16
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Table S2: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to CRIv2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 CRIv2

Belgium Netherlands Luxembourg Total
Species Species

Ethane C2H6 C2H6 4.91E+09 8.58E+08 7.96E+09 1.37E+10

Propane C3H8 C3H8 3.35E+10 4.00E+10 3.94E+10 1.13E+11

Butanes
NC4H10 NC4H10 1.25E+11 3.49E+11 1.47E+11 6.21E+11

IC4H10 IC4H10 3.03E+10 8.50E+10 3.56E+10 1.51E+11

Pentanes

NC5H12 NC5H12 8.89E+10 2.65E+11 1.05E+11 4.59E+11

IC5H12 IC5H12 5.33E+10 1.60E+11 6.29E+10 2.76E+11

NEOP NEOP 1.11E+07 0.00E+00 3.79E+06 1.49E+07

H
ex

an
e

an
d

H
ig

he
r

A
lk

an
es

NC6H14 NC6H14 1.52E+10 4.10E+10 1.82E+10 7.44E+10

M2PE M2PE 2.39E+09 6.28E+09 2.84E+09 1.15E+10

M3PE M3PE 1.34E+09 3.29E+09 1.57E+09 6.20E+09

NC7H16 NC7H16 1.45E+10 4.12E+10 1.71E+10 7.28E+10

M2HEX M2HEX 2.74E+08 4.89E+08 3.17E+08 1.08E+09

M3HEX M3HEX 2.37E+08 3.90E+08 2.59E+08 8.86E+08

M22C4 M22C4 3.47E+07 5.29E+07 5.42E+07 1.42E+08

M23C4 M23C4 3.47E+07 5.29E+07 5.42E+07 1.42E+08

NC8H18 NC8H18 1.04E+10 3.06E+10 1.23E+10 5.33E+10

NC9H20 NC9H20 1.10E+09 1.07E+09 9.78E+08 3.15E+09

NC10H22 NC10H22 2.15E+09 2.21E+09 1.89E+09 6.25E+09

NC11H24 NC11H24 8.95E+08 9.26E+08 7.96E+08 2.62E+09

NC12H26 NC12H26 3.07E+08 8.88E+08 4.42E+08 1.64E+09

CHEX CHEX 2.91E+08 2.44E+08 2.80E+08 8.15E+08

Ethene C2H4 C2H4 3.66E+10 7.03E+09 8.25E+09 5.19E+10

Propene C3H6 C3H6 1.82E+09 1.68E+09 1.68E+09 5.18E+09

H
ig

he
r

A
lk

en
es

HEX1ENE HEX1ENE 3.42E+07 5.03E+05 2.40E+07 5.87E+07

BUT1ENE BUT1ENE 9.99E+07 7.04E+05 1.86E+08 2.87E+08

MEPROPENE MEPROPENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

TBUT2ENE TBUT2ENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

CBUT2ENE CBUT2ENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

CPENT2ENE CPENT2ENE 9.57E+06 2.21E+05 2.07E+06 1.19E+07

TPENT2ENE TPENT2ENE 9.57E+06 2.21E+05 2.07E+06 1.19E+07

PENT1ENE PENT1ENE 2.68E+07 2.01E+05 5.17E+06 3.22E+07

ME2BUT2ENE ME2BUT2ENE 1.09E+07 1.21E+05 2.56E+06 1.36E+07

ME3BUT1ENE ME3BUT1ENE 1.09E+07 1.21E+05 2.56E+06 1.36E+07

ME2BUT1ENE ME2BUT1ENE 2.05E+06 8.05E+04 3.95E+05 2.53E+06

Ethyne C2H2 C2H2 2.78E+09 4.51E+09 3.22E+09 1.05E+10
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Table S2: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to CRIv2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 CRIv2

Belgium Netherlands Luxembourg Total
Species Species

Benzene BENZENE BENZENE 4.52E+09 1.06E+10 5.02E+09 2.01E+10

Toluene TOLUENE TOLUENE 5.78E+09 1.22E+10 6.37E+09 2.44E+10

Xylenes

MXYL MXYL 1.90E+09 3.00E+09 1.88E+09 6.78E+09

OXYL OXYL 8.61E+08 1.89E+09 9.66E+08 3.72E+09

PXYL PXYL 8.28E+08 1.82E+09 9.08E+08 3.56E+09

Trimethylbenzenes

TM123B TM123B 4.49E+07 7.36E+07 5.17E+07 1.70E+08

TM124B TM124B 1.75E+08 2.89E+08 2.42E+08 7.06E+08

TM135B TM135B 5.58E+07 1.03E+08 7.11E+07 2.30E+08

O
th

er
A

ro
m

at
ic

s

EBENZ EBENZ 3.99E+08 8.28E+08 6.29E+08 1.86E+09

PBENZ PBENZ 1.59E+08 4.63E+08 2.31E+08 8.53E+08

IPBENZ IPBENZ 7.88E+07 1.04E+08 9.35E+07 2.76E+08

PETHTOL PETHTOL 6.03E+07 1.05E+08 1.05E+08 2.70E+08

METHTOL METHTOL 6.93E+07 1.14E+08 1.13E+08 2.96E+08

OETHTOL OETHTOL 4.19E+07 7.47E+07 7.62E+07 1.93E+08

DIET35TOL DIET35TOL 2.45E+08 8.42E+08 3.56E+08 1.44E+09

DIME35EB DIME35EB 1.06E+08 1.88E+08 1.09E+08 4.03E+08

STYRENE STYRENE 6.01E+07 1.13E+08 1.02E+08 2.75E+08

BENZAL BENZAL 4.68E+07 1.61E+08 6.81E+07 2.76E+08

PHENOL AROH14 1.86E+07 0.00E+00 5.29E+07 7.15E+07

Formaldehyde HCHO HCHO 2.35E+09 3.04E+09 3.38E+09 8.77E+09

O
th

er
A

ld
eh

yd
es

CH3CHO CH3CHO 5.53E+08 8.88E+08 5.35E+08 1.98E+09

C2H5CHO C2H5CHO 1.78E+08 1.97E+08 1.74E+08 5.49E+08

C3H7CHO C3H7CHO 1.19E+08 6.71E+07 1.06E+08 2.92E+08

IPRCHO IPRCHO 9.60E+07 4.57E+07 8.04E+07 2.22E+08

C4H9CHO C4H9CHO 4.25E+07 2.45E+06 2.51E+07 7.01E+07

ACR UCARB10 8.33E+07 1.35E+08 7.33E+07 2.92E+08

MACR UCARB10 5.23E+07 3.01E+06 3.08E+07 8.61E+07

C4ALDB UCARB10 7.67E+07 9.70E+07 6.24E+07 2.36E+08

MGLYOX CARB6 4.52E+07 2.85E+07 3.36E+07 1.07E+08

Alkadienes and C4H6 C4H6 4.36E+10 1.34E+11 5.56E+10 2.33E+11

Other Alkynes C5H8 C5H8 3.35E+09 1.10E+10 0.00E+00 1.44E+10

Organic Acids

HCOOH HCOOH 9.28E+08 4.04E+07 4.74E+08 1.44E+09

CH3CO2H CH3CO2H 7.55E+08 3.10E+07 4.88E+08 1.27E+09

PROPACID PROPACID 5.77E+08 2.51E+07 2.95E+08 8.97E+08

ACO2H PROPACID 3.64E+07 0.00E+00 1.04E+08 1.40E+08

7



Table S2: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to CRIv2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 CRIv2

Belgium Netherlands Luxembourg Total
Species Species

A
lc

oh
ol

s

CH3OH CH3OH 2.20E+09 2.40E+09 1.85E+09 6.45E+09

C2H5OH C2H5OH 3.30E+09 2.51E+09 2.58E+09 8.39E+09

NPROPOL NPROPOL 2.06E+08 2.00E+08 1.55E+08 5.61E+08

IPROPOL IPROPOL 3.08E+08 3.19E+08 2.46E+08 8.73E+08

NBUTOL NBUTOL 1.91E+08 1.94E+08 1.49E+08 5.34E+08

BUT2OL BUT2OL 1.41E+08 1.30E+08 1.02E+08 3.73E+08

IBUTOL IBUTOL 8.97E+07 8.09E+07 6.22E+07 2.33E+08

TBUTOL TBUTOL 1.74E+07 0.00E+00 8.97E+04 1.75E+07

PECOH PECOH 1.47E+07 0.00E+00 7.54E+04 1.48E+07

IPEAOH IPEAOH 1.47E+07 0.00E+00 7.54E+04 1.48E+07

ME3BUOL ME3BUOL 1.47E+07 0.00E+00 7.54E+04 1.48E+07

IPECOH IPECOH 1.47E+07 0.00E+00 7.54E+04 1.48E+07

IPEBOH IPEBOH 1.47E+07 0.00E+00 7.54E+04 1.48E+07

CYHEXOL CYHEXOL 1.29E+07 0.00E+00 6.64E+04 1.30E+07

MIBKAOH MIBKAOH 4.80E+07 4.13E+07 3.18E+07 1.21E+08

ETHGLY ETHGLY 7.26E+07 5.80E+07 4.46E+07 1.75E+08

PROPGLY PROPGLY 1.20E+08 1.16E+08 8.88E+07 3.25E+08

C6H5CH2OH BENZAL 2.31E+07 2.59E+07 1.99E+07 6.89E+07

MBO PENT1ENE 1.50E+07 0.00E+00 7.72E+04 1.51E+07

K
et

on
es

CH3COCH3 CH3COCH3 2.67E+09 2.75E+09 2.54E+09 7.96E+09

MEK MEK 1.11E+09 1.20E+09 9.26E+08 3.24E+09

MPRK MPRK 8.03E+06 3.75E+05 3.30E+06 1.17E+07

DIEK DIEK 8.03E+06 3.75E+05 3.30E+06 1.17E+07

MIPK MIPK 8.03E+06 3.75E+05 3.30E+06 1.17E+07

HEX2ONE HEX2ONE 6.90E+06 3.22E+05 2.84E+06 1.01E+07

HEX3ONE HEX3ONE 6.90E+06 3.22E+05 2.84E+06 1.01E+07

MIBK MIBK 6.67E+08 7.17E+08 5.56E+08 1.94E+09

MTBK MTBK 6.90E+06 3.22E+05 2.84E+06 1.01E+07

CYHEXONE CYHEXONE 6.99E+07 5.89E+07 7.34E+07 2.02E+08

E
st

er
s

METHACET METHACET 6.18E+07 0.00E+00 2.67E+06 6.45E+07

ETHACET ETHACET 1.48E+09 1.68E+09 1.29E+09 4.45E+09

NBUTACET NBUTACET 1.03E+09 1.18E+09 9.03E+08 3.11E+09

IPROACET IPROACET 3.63E+08 4.14E+08 3.18E+08 1.10E+09

CH3OCHO CH3OCHO 6.93E+06 0.00E+00 2.99E+05 7.23E+06

NPROACET NPROACET 1.42E+08 1.55E+08 1.21E+08 4.18E+08
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Table S2: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to CRIv2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 CRIv2

Belgium Netherlands Luxembourg Total
Species Species

E
th

er
s

CH3OCH3 CH3OCH3 3.59E+08 9.30E+07 1.07E+08 5.59E+08

DIETETHER DIETETHER 1.11E+08 1.46E+06 1.99E+07 1.32E+08

MTBE MTBE 1.76E+07 1.23E+06 1.35E+07 3.23E+07

DIIPRETHER DIIPRETHER 9.56E+07 1.06E+06 1.93E+07 1.16E+08

ETBE ETBE 1.52E+07 1.06E+06 1.16E+07 2.79E+07

MO2EOL MO2EOL 1.21E+08 1.11E+08 1.01E+08 3.33E+08

EOX2EOL EOX2EOL 1.02E+08 9.39E+07 8.56E+07 2.82E+08

PR2OHMOX PR2OHMOX 1.87E+08 1.87E+08 1.58E+08 5.32E+08

BUOX2ETOH BUOX2ETOH 8.27E+08 8.90E+08 7.05E+08 2.42E+09

BOX2PROL BOX2PROL 1.17E+07 8.20E+05 8.99E+06 2.15E+07

C
hl

or
in

at
ed

H
yd

ro
ca

rb
on

s

CH2CL2 C2H2 4.17E+08 2.04E+08 5.12E+08 1.13E+09

CH3CH2CL C2H2 1.36E+08 0.00E+00 3.86E+08 5.22E+08

CH3CCL3 C2H2 4.61E+08 2.86E+08 3.67E+08 1.11E+09

TRICLETH C2H4 1.11E+09 6.46E+08 1.02E+09 2.78E+09

CDICLETH C2H4 4.58E+07 0.00E+00 1.29E+08 1.75E+08

TDICLETH C2H4 4.56E+07 0.00E+00 1.29E+08 1.75E+08

CH3CL C2H2 6.93E+07 0.00E+00 1.97E+08 2.66E+08

CCL2CH2 C2H4 4.51E+07 0.00E+00 1.28E+08 1.73E+08

CHCL2CH3 C2H2 5.35E+05 0.00E+00 1.80E+05 7.15E+05

VINCL C2H4 4.20E+07 0.00E+00 1.20E+08 1.62E+08

TCE C2H4 2.64E+08 1.57E+08 2.32E+08 6.53E+08

CHCL3 C2H4 1.47E+07 0.00E+00 4.17E+07 5.64E+07

Terpenes

APINENE APINENE 4.22E+08 1.27E+09 1.47E+08 1.84E+09

BPINENE BPINENE 4.22E+08 1.27E+09 1.47E+08 1.84E+09

LIMONENE APINENE 4.96E+08 1.34E+09 2.10E+08 2.05E+09

Total 5.15E+11 1.25E+12 5.64E+11 2.32E+12
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Table S3: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to MOZART-4 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 MOZART-4

Belgium Netherlands Luxembourg Total
Species Species

Ethane C2H6 C2H6 4.91E+09 8.58E+08 7.96E+09 1.37E+10

Propane C3H8 C3H8 3.35E+10 4.00E+10 3.94E+10 1.13E+11

Butanes
NC4H10 BIGALK 1.00E+11 2.79E+11 1.17E+11 4.96E+11

IC4H10 BIGALK 2.42E+10 6.80E+10 2.85E+10 1.21E+11

Pentanes

NC5H12 BIGALK 8.89E+10 2.65E+11 1.05E+11 4.59E+11

IC5H12 BIGALK 5.33E+10 1.60E+11 6.29E+10 2.76E+11

NEOP BIGALK 1.11E+07 0.00E+00 3.79E+06 1.49E+07

H
ex

an
e

an
d

H
ig

he
r

A
lk

an
es

NC6H14 BIGALK 1.82E+10 4.92E+10 2.18E+10 8.92E+10

M2PE BIGALK 2.87E+09 7.54E+09 3.41E+09 1.38E+10

M3PE BIGALK 1.61E+09 3.94E+09 1.89E+09 7.44E+09

NC7H16 BIGALK 2.02E+10 5.77E+10 2.39E+10 1.02E+11

M2HEX BIGALK 3.83E+08 6.84E+08 4.44E+08 1.51E+09

M3HEX BIGALK 3.31E+08 5.45E+08 3.63E+08 1.24E+09

M22C4 BIGALK 4.16E+07 6.34E+07 6.51E+07 1.70E+08

M23C4 BIGALK 4.16E+07 6.34E+07 6.51E+07 1.70E+08

NC8H18 BIGALK 1.67E+10 4.89E+10 1.97E+10 8.53E+10

NC9H20 BIGALK 1.99E+09 1.93E+09 1.76E+09 5.68E+09

NC10H22 BIGALK 4.31E+09 4.42E+09 3.78E+09 1.25E+10

NC11H24 BIGALK 1.97E+09 2.04E+09 1.75E+09 5.76E+09

NC12H26 BIGALK 7.37E+08 2.13E+09 1.06E+09 3.93E+09

CHEX BIGALK 3.49E+08 2.93E+08 3.36E+08 9.78E+08

Ethene C2H4 C2H4 3.66E+10 7.03E+09 8.25E+09 5.19E+10

Propene C3H6 C3H6 1.82E+09 1.68E+09 1.68E+09 5.18E+09

H
ig

he
r

A
lk

en
es

HEX1ENE BIGENE 5.13E+07 7.55E+05 3.60E+07 8.81E+07

BUT1ENE BIGENE 9.99E+07 7.04E+05 1.86E+08 2.87E+08

MEPROPENE BIGENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

TBUT2ENE BIGENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

CBUT2ENE BIGENE 9.80E+06 0.00E+00 2.46E+06 1.23E+07

CPENT2ENE BIGENE 1.20E+07 2.77E+05 2.58E+06 1.49E+07

TPENT2ENE BIGENE 1.20E+07 2.77E+05 2.58E+06 1.49E+07

PENT1ENE BIGENE 3.34E+07 2.52E+05 6.47E+06 4.01E+07

ME2BUT2ENE BIGENE 1.37E+07 1.51E+05 3.20E+06 1.71E+07

ME3BUT1ENE BIGENE 1.37E+07 1.51E+05 3.20E+06 1.71E+07

ME2BUT1ENE BIGENE 2.57E+06 1.01E+05 4.93E+05 3.16E+06

Ethyne C2H2 C2H2 2.78E+09 4.51E+09 3.22E+09 1.05E+10
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Table S3: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to MOZART-4 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 MOZART-4

Belgium Netherlands Luxembourg Total
Species Species

Benzene BENZENE TOLUENE 3.87E+09 9.05E+09 4.30E+09 1.72E+10

Toluene TOLUENE TOLUENE 5.78E+09 1.22E+10 6.37E+09 2.44E+10

Xylenes

MXYL TOLUENE 2.17E+09 3.43E+09 2.14E+09 7.74E+09

OXYL TOLUENE 9.85E+08 2.16E+09 1.10E+09 4.25E+09

PXYL TOLUENE 9.46E+08 2.08E+09 1.04E+09 4.07E+09

Trimethylbenzenes

TM123B TOLUENE 5.78E+07 9.47E+07 6.65E+07 2.19E+08

TM124B TOLUENE 2.25E+08 3.72E+08 3.12E+08 9.09E+08

TM135B TOLUENE 7.17E+07 1.32E+08 9.14E+07 2.95E+08

O
th

er
A

ro
m

at
ic

s

EBENZ TOLUENE 4.57E+08 9.46E+08 7.19E+08 2.12E+09

PBENZ TOLUENE 2.04E+08 5.95E+08 2.97E+08 1.10E+09

IPBENZ TOLUENE 1.01E+08 1.34E+08 1.20E+08 3.55E+08

PETHTOL TOLUENE 7.76E+07 1.34E+08 1.36E+08 3.48E+08

METHTOL TOLUENE 8.90E+07 1.47E+08 1.45E+08 3.81E+08

OETHTOL TOLUENE 5.39E+07 9.61E+07 9.80E+07 2.48E+08

DIET35TOL TOLUENE 3.84E+08 1.32E+09 5.60E+08 2.26E+09

DIME35EB TOLUENE 1.52E+08 2.68E+08 1.56E+08 5.76E+08

STYRENE TOLUENE 7.72E+07 1.45E+08 1.31E+08 3.53E+08

BENZAL TOLUENE 6.01E+07 2.07E+08 8.76E+07 3.55E+08

PHENOL TOLUENE 1.59E+07 0.00E+00 4.54E+07 6.13E+07

Formaldehyde HCHO CH2O 2.35E+09 3.04E+09 3.38E+09 8.77E+09

O
th

er
A

ld
eh

yd
es

CH3CHO CH3CHO 5.53E+08 8.88E+08 5.35E+08 1.98E+09

C2H5CHO CH3CHO 2.67E+08 2.95E+08 2.61E+08 8.23E+08

C3H7CHO CH3CHO 2.37E+08 1.34E+08 2.11E+08 5.82E+08

IPRCHO CH3CHO 1.92E+08 9.14E+07 1.61E+08 4.44E+08

C4H9CHO CH3CHO 1.06E+08 6.13E+06 6.27E+07 1.75E+08

ACR MACR 8.33E+07 1.35E+08 7.33E+07 2.92E+08

MACR MACR 5.23E+07 3.01E+06 3.08E+07 8.61E+07

C4ALDB MACR 7.67E+07 9.70E+07 6.24E+07 2.36E+08

MGLYOX CH3COCHO 4.52E+07 4.28E+07 5.05E+07 1.39E+08

Alkadienes and C4H6 BIGENE 4.36E+10 1.34E+11 4.45E+10 2.22E+11

Other Alkynes C5H8 ISOP 3.35E+09 1.10E+10 0.00E+00 1.44E+10

Organic Acids

HCOOH HCOOH 9.28E+08 4.04E+07 4.74E+08 1.44E+09

CH3CO2H CH3COOH 7.55E+08 3.10E+07 4.88E+08 1.27E+09

PROPACID CH3COOH 8.65E+08 3.77E+07 4.42E+08 1.34E+09

ACO2H CH3COOH 5.46E+07 0.00E+00 1.56E+08 2.11E+08
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Table S3: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to MOZART-4 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 MOZART-4

Belgium Netherlands Luxembourg Total
Species Species

A
lc

oh
ol

s

CH3OH CH3OH 2.20E+09 2.40E+09 1.85E+09 6.45E+09

C2H5OH C2H5OH 3.30E+09 2.51E+09 2.58E+09 8.39E+09

NPROPOL C2H5OH 3.08E+08 3.00E+08 2.33E+08 8.41E+08

IPROPOL C2H5OH 4.61E+08 4.79E+08 3.69E+08 1.31E+09

NBUTOL C2H5OH 3.82E+08 3.89E+08 2.98E+08 1.07E+09

BUT2OL C2H5OH 2.82E+08 2.59E+08 2.04E+08 7.45E+08

IBUTOL C2H5OH 1.79E+08 1.62E+08 1.24E+08 4.65E+08

TBUTOL C2H5OH 3.48E+07 0.00E+00 1.79E+05 3.50E+07

PECOH C2H5OH 3.66E+07 0.00E+00 1.88E+05 3.68E+07

IPEAOH C2H5OH 3.66E+07 0.00E+00 1.88E+05 3.68E+07

ME3BUOL C2H5OH 3.66E+07 0.00E+00 1.88E+05 3.68E+07

IPECOH C2H5OH 3.66E+07 0.00E+00 1.88E+05 3.68E+07

IPEBOH C2H5OH 3.66E+07 0.00E+00 1.88E+05 3.68E+07

CYHEXOL C2H5OH 3.87E+07 0.00E+00 1.99E+05 3.89E+07

MIBKAOH C2H5OH 1.44E+08 1.24E+08 9.53E+07 3.63E+08

ETHGLY C2H5OH 7.26E+07 5.80E+07 4.46E+07 1.75E+08

PROPGLY C2H5OH 1.80E+08 1.73E+08 1.33E+08 4.86E+08

C6H5CH2OH C2H5OH 1.04E+08 1.17E+08 8.94E+07 3.10E+08

MBO C2H5OH 3.75E+07 0.00E+00 1.93E+05 3.77E+07

K
et

on
es

CH3COCH3 CH3COCH3 2.67E+09 2.75E+09 2.54E+09 7.96E+09

MEK MEK 1.11E+09 1.20E+09 9.26E+08 3.24E+09

MPRK MEK 1.00E+07 4.69E+05 4.12E+06 1.46E+07

DIEK MEK 1.00E+07 4.69E+05 4.12E+06 1.46E+07

MIPK MEK 1.00E+07 4.69E+05 4.12E+06 1.46E+07

HEX2ONE MEK 1.04E+07 4.84E+05 4.25E+06 1.51E+07

HEX3ONE MEK 1.04E+07 4.84E+05 4.25E+06 1.51E+07

MIBK MEK 1.00E+09 1.08E+09 8.34E+08 2.91E+09

MTBK MEK 1.04E+07 4.84E+05 4.25E+06 1.51E+07

CYHEXONE MEK 1.05E+08 8.83E+07 1.10E+08 3.03E+08

E
st

er
s

METHACET BIGALK 3.71E+07 0.00E+00 4.08E+08 4.45E+08

ETHACET BIGALK 1.18E+09 1.35E+09 5.15E+07 2.58E+09

NBUTACET BIGALK 1.24E+09 1.41E+09 5.15E+07 2.70E+09

IPROACET BIGALK 3.63E+08 4.14E+08 7.90E+07 8.56E+08

CH3OCHO BIGALK 6.93E+06 0.00E+00 5.14E+07 5.83E+07

NPROACET BIGALK 1.42E+08 1.55E+08 7.22E+04 2.97E+08
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Table S3: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to MOZART-4 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 MOZART-4

Belgium Netherlands Luxembourg Total
Species Species

E
th

er
s

CH3OCH3 BIGALK 1.44E+08 3.72E+07 1.47E+08 3.28E+08

DIETETHER BIGALK 8.92E+07 1.17E+06 1.47E+08 2.37E+08

MTBE BIGALK 1.76E+07 1.23E+06 2.10E+08 2.29E+08

DIIPRETHER BIGALK 1.15E+08 1.27E+06 1.60E+06 1.18E+08

ETBE BIGALK 1.82E+07 1.27E+06 1.03E+09 1.05E+09

MO2EOL BIGALK 7.25E+07 6.67E+07 1.08E+09 1.22E+09

EOX2EOL BIGALK 8.16E+07 7.51E+07 3.18E+08 4.75E+08

PR2OHMOX BIGALK 1.49E+08 1.49E+08 2.99E+05 2.98E+08

BUOX2ETOH BIGALK 9.92E+08 1.07E+09 1.21E+08 2.18E+09

BOX2PROL BIGALK 1.64E+07 1.15E+06 4.28E+07 6.04E+07

C
hl

or
in

at
ed

H
yd

ro
ca

rb
on

s

CH2CL2 BIGALK 1.67E+08 8.16E+07 1.60E+07 2.65E+08

CH3CH2CL BIGALK 5.42E+07 0.00E+00 1.35E+07 6.77E+07

CH3CCL3 BIGALK 1.84E+08 1.14E+08 2.32E+07 3.21E+08

TRICLETH BIGALK 4.43E+08 2.58E+08 1.40E+07 7.15E+08

CDICLETH BIGALK 1.83E+07 0.00E+00 6.08E+07 7.91E+07

TDICLETH BIGALK 1.82E+07 0.00E+00 6.85E+07 8.67E+07

CH3CL BIGALK 2.77E+07 0.00E+00 1.26E+08 1.54E+08

CCL2CH2 BIGALK 1.80E+07 0.00E+00 8.46E+08 8.64E+08

CHCL2CH3 BIGALK 2.14E+05 0.00E+00 1.26E+07 1.28E+07

VINCL BIGALK 1.68E+07 0.00E+00 2.05E+08 2.22E+08

TCE BIGALK 1.06E+08 6.27E+07 1.54E+08 3.23E+08

CHCL3 BIGALK 5.86E+06 0.00E+00 1.47E+08 1.53E+08

Terpenes

APINENE C10H16 4.22E+08 1.27E+09 4.78E+07 1.74E+09

BPINENE C10H16 4.22E+08 1.27E+09 9.26E+07 1.78E+09

LIMONENE C10H16 4.96E+08 1.34E+09 1.67E+07 1.85E+09

Total 5.05E+11 1.21E+12 5.39E+11 2.25E+12
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Table S4: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to RADM2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 RADM2

Belgium Netherlands Luxembourg Total
Species Species

Ethane C2H6 ETH 4.91E+09 8.58E+08 7.96E+09 1.37E+10

Propane C3H8 HC3 3.47E+10 4.13E+10 4.08E+10 1.17E+11

Butanes
NC4H10 HC3 1.73E+11 4.81E+11 2.02E+11 8.56E+11

IC4H10 HC3 4.18E+10 1.17E+11 4.91E+10 2.08E+11

Pentanes

NC5H12 HC5 9.26E+10 2.76E+11 1.09E+11 4.78E+11

IC5H12 HC5 5.55E+10 1.66E+11 6.55E+10 2.87E+11

NEOP HC3 1.91E+07 0.00E+00 6.54E+06 2.56E+07

H
ex

an
e

an
d

H
ig

he
r

A
lk

an
es

NC6H14 HC5 1.89E+10 5.12E+10 2.28E+10 9.29E+10

M2PE HC5 2.99E+09 7.85E+09 3.55E+09 1.44E+10

M3PE HC5 1.67E+09 4.11E+09 1.97E+09 7.75E+09

NC7H16 HC5 2.11E+10 6.01E+10 2.49E+10 1.06E+11

M2HEX HC8 2.42E+08 4.33E+08 2.81E+08 9.56E+08

M3HEX HC8 2.10E+08 3.45E+08 2.30E+08 7.85E+08

M22C4 HC3 7.18E+07 1.09E+08 1.12E+08 2.93E+08

M23C4 HC5 4.34E+07 6.61E+07 6.78E+07 1.77E+08

NC8H18 HC8 1.06E+10 3.10E+10 1.25E+10 5.41E+10

NC9H20 HC8 1.26E+09 1.22E+09 1.11E+09 3.59E+09

NC10H22 HC8 2.73E+09 2.80E+09 2.39E+09 7.92E+09

NC11H24 HC8 1.25E+09 1.29E+09 1.11E+09 3.65E+09

NC12H26 HC8 4.66E+08 1.35E+09 6.71E+08 2.49E+09

CHEX HC8 2.21E+08 1.85E+08 2.13E+08 6.19E+08

Ethene C2H4 OL2 3.66E+10 7.03E+09 8.25E+09 5.19E+10

Propene C3H6 OLT 1.43E+09 1.32E+09 1.32E+09 4.07E+09

H
ig

he
r

A
lk

en
es

HEX1ENE OLT 5.40E+07 7.94E+05 3.79E+07 9.27E+07

BUT1ENE OLT 1.05E+08 7.41E+05 1.96E+08 3.02E+08

MEPROPENE OLI 8.17E+06 0.00E+00 2.05E+06 1.02E+07

TBUT2ENE OLI 8.17E+06 0.00E+00 2.05E+06 1.02E+07

CBUT2ENE OLI 8.17E+06 0.00E+00 2.05E+06 1.02E+07

CPENT2ENE OLI 9.97E+06 2.31E+05 2.15E+06 1.24E+07

TPENT2ENE OLI 9.97E+06 2.31E+05 2.15E+06 1.24E+07

PENT1ENE OLT 3.52E+07 2.65E+05 6.81E+06 4.23E+07

ME2BUT2ENE OLI 1.14E+07 1.26E+05 2.66E+06 1.42E+07

ME3BUT1ENE OLT 1.44E+07 1.59E+05 3.36E+06 1.79E+07

ME2BUT1ENE OLI 2.14E+06 8.39E+04 4.11E+05 2.63E+06

Ethyne C2H2 HC3 1.92E+09 3.11E+09 2.22E+09 7.25E+09
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Table S4: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to RADM2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 RADM2

Belgium Netherlands Luxembourg Total
Species Species

Benzene BENZENE TOL 3.82E+09 8.93E+09 4.24E+09 1.70E+10

Toluene TOLUENE TOL 5.69E+09 1.21E+10 6.28E+09 2.41E+10

Xylenes

MXYL XYL 1.71E+09 2.69E+09 1.69E+09 6.09E+09

OXYL XYL 7.74E+08 1.70E+09 8.68E+08 3.34E+09

PXYL XYL 7.44E+08 1.63E+09 8.16E+08 3.19E+09

Trimethylbenzenes

TM123B XYL 4.54E+07 7.45E+07 5.23E+07 1.72E+08

TM124B XYL 1.77E+08 2.93E+08 2.45E+08 7.15E+08

TM135B XYL 5.64E+07 1.04E+08 7.19E+07 2.32E+08

O
th

er
A

ro
m

at
ic

s

EBENZ TOL 4.50E+08 9.33E+08 7.08E+08 2.09E+09

PBENZ TOL 2.01E+08 5.86E+08 2.93E+08 1.08E+09

IPBENZ TOL 9.99E+07 1.32E+08 1.18E+08 3.50E+08

PETHTOL XYL 6.10E+07 1.06E+08 1.07E+08 2.74E+08

METHTOL XYL 7.00E+07 1.16E+08 1.14E+08 3.00E+08

OETHTOL XYL 4.24E+07 7.56E+07 7.71E+07 1.95E+08

DIET35TOL XYL 3.02E+08 1.04E+09 4.41E+08 1.78E+09

DIME35EB XYL 1.19E+08 2.11E+08 1.23E+08 4.53E+08

STYRENE TOL 7.61E+07 1.43E+08 1.29E+08 3.48E+08

BENZAL CSL 6.38E+07 2.20E+08 9.29E+07 3.77E+08

PHENOL CSL 1.69E+07 0.00E+00 4.81E+07 6.50E+07

Formaldehyde HCHO HCHO 2.35E+09 3.04E+09 3.38E+09 8.77E+09

O
th

er
A

ld
eh

yd
es

CH3CHO ALD 4.61E+08 7.40E+08 4.46E+08 1.65E+09

C2H5CHO ALD 2.23E+08 2.46E+08 2.18E+08 6.87E+08

C3H7CHO ALD 1.98E+08 1.12E+08 1.76E+08 4.86E+08

IPRCHO ALD 1.60E+08 7.62E+07 1.34E+08 3.70E+08

C4H9CHO ALD 8.86E+07 5.10E+06 5.23E+07 1.46E+08

ACR ALD 1.39E+08 2.25E+08 1.22E+08 4.86E+08

MACR ALD 8.71E+07 5.02E+06 5.14E+07 1.44E+08

C4ALDB ALD 1.28E+08 1.62E+08 1.04E+08 3.94E+08

MGLYOX MGLY 4.52E+07 2.85E+07 3.36E+07 1.07E+08

Alkadienes and C4H6 OLI 3.64E+10 1.12E+11 4.63E+10 1.95E+11

Other Alkynes C5H8 ISO 3.35E+09 1.10E+10 0.00E+00 1.44E+10

Organic Acids

HCOOH ORA1 9.28E+08 4.04E+07 4.74E+08 1.44E+09

CH3CO2H ORA2 7.55E+08 3.10E+07 4.88E+08 1.27E+09

PROPACID ORA2 8.65E+08 3.77E+07 4.42E+08 1.34E+09

ACO2H OLT 2.87E+07 0.00E+00 8.19E+07 1.11E+08
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Table S4: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to RADM2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 RADM2

Belgium Netherlands Luxembourg Total
Species Species

A
lc

oh
ol

s

CH3OH HC3 7.59E+08 8.27E+08 6.37E+08 2.22E+09

C2H5OH HC3 2.27E+09 1.73E+09 1.78E+09 5.78E+09

NPROPOL HC5 1.29E+08 1.25E+08 9.70E+07 3.51E+08

IPROPOL HC5 1.92E+08 2.00E+08 1.54E+08 5.46E+08

NBUTOL HC8 9.67E+07 9.84E+07 7.55E+07 2.71E+08

BUT2OL HC8 7.14E+07 6.56E+07 5.17E+07 1.89E+08

IBUTOL HC8 4.54E+07 4.10E+07 3.15E+07 1.18E+08

TBUTOL HC3 2.40E+07 0.00E+00 1.24E+05 2.41E+07

PECOH HC8 9.27E+06 0.00E+00 4.77E+04 9.32E+06

IPEAOH HC8 9.27E+06 0.00E+00 4.77E+04 9.32E+06

ME3BUOL HC8 9.27E+06 0.00E+00 4.77E+04 9.32E+06

IPECOH HC3 2.53E+07 0.00E+00 1.30E+05 2.54E+07

IPEBOH HC8 9.27E+06 0.00E+00 4.77E+04 9.32E+06

CYHEXOL HC8 9.79E+06 0.00E+00 5.04E+04 9.84E+06

MIBKAOH KET 7.39E+07 6.36E+07 4.89E+07 1.86E+08

ETHGLY HC8 1.84E+07 1.47E+07 1.13E+07 4.44E+07

PROPGLY HC8 4.57E+07 4.39E+07 3.37E+07 1.23E+08

C6H5CH2OH HC8 2.64E+07 2.95E+07 2.26E+07 7.85E+07

MBO OLT 1.97E+07 0.00E+00 1.02E+05 1.98E+07

K
et

on
es

CH3COCH3 KET 2.05E+09 2.11E+09 1.95E+09 6.11E+09

MEK KET 1.14E+09 1.23E+09 9.49E+08 3.32E+09

MPRK KET 1.03E+07 4.81E+05 4.23E+06 1.50E+07

DIEK KET 1.03E+07 4.81E+05 4.23E+06 1.50E+07

MIPK KET 1.03E+07 4.81E+05 4.23E+06 1.50E+07

HEX2ONE HC5 8.63E+06 4.03E+05 3.55E+06 1.26E+07

HEX3ONE HC5 8.63E+06 4.03E+05 3.55E+06 1.26E+07

MIBK HC5 8.34E+08 8.96E+08 6.95E+08 2.43E+09

MTBK KET 1.06E+07 4.96E+05 4.36E+06 1.55E+07

CYHEXONE HC5 8.73E+07 7.36E+07 9.18E+07 2.53E+08

E
st

er
s

METHACET HC3 6.39E+07 0.00E+00 2.76E+06 6.67E+07

ETHACET HC3 2.04E+09 2.32E+09 1.78E+09 6.14E+09

NBUTACET HC5 1.29E+09 1.47E+09 1.13E+09 3.89E+09

IPROACET HC3 6.26E+08 7.14E+08 5.48E+08 1.89E+09

CH3OCHO HC3 1.19E+07 0.00E+00 5.16E+05 1.24E+07

NPROACET HC3 2.45E+08 2.68E+08 2.09E+08 7.22E+08
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Table S4: Benelux AVOC and BVOC emissions (molecules cm−2 s−1) mapped from MCMv3.2
species to RADM2 species by weighting with the carbon numbers of the respective species.

Type
MCMv3.2 RADM2

Belgium Netherlands Luxembourg Total
Species Species

E
th

er
s

CH3OCH3 HC3 2.48E+08 6.41E+07 7.38E+07 3.86E+08

DIETETHER HC8 5.64E+07 7.40E+05 1.01E+07 6.72E+07

MTBE HC3 3.03E+07 2.12E+06 2.32E+07 5.56E+07

DIIPRETHER HC8 7.26E+07 8.06E+05 1.47E+07 8.81E+07

ETBE HC8 1.15E+07 8.06E+05 8.83E+06 2.11E+07

MO2EOL HC8 4.59E+07 4.22E+07 3.85E+07 1.27E+08

EOX2EOL HC8 5.16E+07 4.75E+07 4.33E+07 1.42E+08

PR2OHMOX HC8 9.46E+07 9.45E+07 8.00E+07 2.69E+08

BUOX2ETOH HC8 6.28E+08 6.76E+08 5.35E+08 1.84E+09

BOX2PROL HC8 1.04E+07 7.26E+05 7.97E+06 1.91E+07

C
hl

or
in

at
ed

H
yd

ro
ca

rb
on

s

CH2CL2 HC3 2.87E+08 1.41E+08 3.53E+08 7.81E+08

CH3CH2CL HC3 9.35E+07 0.00E+00 2.66E+08 3.60E+08

CH3CCL3 HC3 3.18E+08 1.97E+08 2.53E+08 7.68E+08

TRICLETH HC3 7.64E+08 4.45E+08 7.03E+08 1.91E+09

CDICLETH HC3 3.16E+07 0.00E+00 8.88E+07 1.20E+08

TDICLETH HC3 3.14E+07 0.00E+00 8.87E+07 1.20E+08

CH3CL HC3 4.78E+07 0.00E+00 1.36E+08 1.84E+08

CCL2CH2 HC8 1.14E+07 0.00E+00 3.25E+07 4.39E+07

CHCL2CH3 HC3 3.69E+05 0.00E+00 1.24E+05 4.93E+05

VINCL HC8 1.06E+07 0.00E+00 3.03E+07 4.09E+07

TCE HC3 1.82E+08 1.08E+08 1.60E+08 4.50E+08

CHCL3 HC3 1.01E+07 0.00E+00 2.88E+07 3.89E+07

Terpenes

APINENE OLI 8.78E+08 2.65E+09 3.05E+08 3.83E+09

BPINENE OLI 8.78E+08 2.65E+09 3.05E+08 3.83E+09

LIMONENE OLI 1.03E+09 2.80E+09 4.38E+08 4.27E+09

Total 5.83E+11 1.44E+12 6.42E+11 2.66E+12
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Table S5: Benelux emissions (molecules cm−2 s−1) of AVOC and BVOC species in CB05.
determined by translating the MCMv3.2 emissions from Table S1 into CB05 species using
Yarwood et al. (2005).

CB05 Species Belgium Luxembourg Netherlands Total
PAR 1.80E+12 4.90E+12 2.10E+12 8.80E+12
OLE 8.96E+10 2.70E+11 1.13E+11 4.73E+11
TOL 6.55E+09 1.39E+10 7.51E+09 2.80E+10
XYL 4.39E+09 8.50E+09 4.87E+09 1.78E+10
FORM 2.41E+09 3.09E+09 3.44E+09 8.94E+09
ALD2 5.64E+08 8.88E+08 5.37E+08 1.99E+09
ALDX 7.21E+08 6.35E+08 6.27E+08 1.98E+09
MEOH 2.20E+09 2.40E+09 1.85E+09 6.45E+09
ETOH 3.30E+09 2.51E+09 2.58E+09 8.39E+09
FACD 9.28E+08 4.04E+07 4.74E+08 1.44E+09
AACD 1.33E+09 5.61E+07 7.83E+08 2.17E+09
ETH 3.78E+10 7.68E+09 9.39E+09 5.49E+10
ETHA 4.91E+09 8.58E+08 7.96E+09 1.37E+10
IOLE 3.87E+07 4.43E+05 9.05E+06 4.82E+07
ISOP 3.35E+09 1.10E+10 0.00E+00 1.44E+10
TERP 1.34E+09 3.89E+09 5.03E+08 5.73E+09
Total 1.96E+12 5.23E+12 2.25E+12 9.44E+12

S2 Ozone Production and Consumption Budgets17

Section 3.2 of the research article analysed the Ox production and consumption budgets normalised18

by the total loss rate of the emitted VOCs. The absolute Ox production and consumption budgets19

are included to support the conclusion that the increased OH-reactivity of the emitted VOCs20

caused the increase of ozone with temperature in our study. As in Fig. 4 of the research article21

the production and consumption of Ox are allocated to the net contributions of major categories:22

‘ARO2’, ‘RO2’ and ‘HO2’ represent the reaction of acyl peroxy radicals, alkyl peroxy radicals23

and HO2 with NO. ‘Inorganic’ represents the net contribution of inorganic reactions, ‘RO2NO2’24

the net contribution of peroxy nitrates and any other reactions were allocated to the ‘Other25

Organic’ category. Figure S1a represents the absolute production and consumption budgets of26

Ox for each chemical mechanism, each NOx-regime and using a temperature-independent and27

temperature-dependent source of isoprene emissions.28

The absolute production and consumption budgets of Ox in the box model simulations29

without mixing, described in Section 3.3 of the research article, are illustrated in Fig. S1b.30

Similar to Fig. S1a, the increase in Ox with temperature is due to the increased OH-reactivity of31

emitted VOCs. The increased Ox with temperature led to the faster rate of increase in ozone32

with temperature than the original box model setup that included mixing, this is presented in33

Sect. 3.3 of the research article.34

18



Figure S1: Day-time budgets of Ox allocated to the NOx-regimes allocated to the net contribution
of reactions to Ox budgets are allocated to categories of inorganic reactions, peroxy nitrates
(RO2NO2), reactions of NO with HO2, alkyl peroxy radicals (RO2) and acyl peroxy radicals
(ARO2). All other reactions are allocated to the ’Other Organic’ category.

(a) Ox production and consumption budgets with box model setup including mixing.
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(b) Ox production and consumption budgets with box model setup without including mixing.
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