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Figure S1. Analogous to the combination of Figures 4-7 in the main manuscript: [O3], [NO], [NO.],
[CsHg] and [CO] measured on SAMBBA flight B744 and simulated in UM-UKCA (CheT) and
CiTTyCAT (CheT). The concentrations of these species with which CiTTyCAT is initialised are

also illustrated; see text accompanying Figures 4-7 for more details.
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Figure S2. Analogous to the combination of Figures 4-7 in the main manuscript: [O3], [NO], [NO.],
[CsHg] and [CO] measured on SAMBBA flight B745 and simulated in UM-UKCA (CheT) and
CiTTyCAT (CheT). The concentrations of these species with which CiTTyCAT is initialised are

also illustrated; see text accompanying Figures 4-7 for more details.



Figure S3. Analogous to the combination of Figures 4-7 in the main manuscript: [O3], [NO], [NO.],
[CsHg] and [CO] measured on SAMBBA flight B749 and simulated in UM-UKCA (CheT) and

CiTTyCAT (CheT); the open black diamonds in the [CsHg] plot correspond to measurements based
on whole air samples. The concentrations of these species with which CiTTyCAT is initialised are

Modelled vs. measured [0,] (Flight B749)
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also illustrated; see text accompanying Figures 4-7 for more details.
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Modelled vs. measured [0,] (Flight B750)
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Figure S4. Analogous to the combination of Figures 4-7 in the main manuscript: [O3], [NO], [NO,],
[CsHg] and [CO] measured on SAMBBA flight B750 and simulated in UM-UKCA (CheT) and
CiTTyCAT (CheT). The concentrations of these species with which CiTTyCAT is initialised are

also illustrated; see text accompanying Figures 4-7 for more details.
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Figure S5. Analogous to Figures 8 in the main manuscript: [Oz], [NO], [NO,], [CsHg] and [CO]
measured on SAMBBA flight B744 and simulated in UM-UKCA and CiTTyCAT, subject to CheT

and CheT2 chemical mechanisms (see section 2.3 of the main manuscript for more details).
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Figure S6. Analogous to Figures 8 in the main manuscript: [Oz], [NO], [NO,], [CsHg] and [CO]
measured on SAMBBA flight B745 and simulated in UM-UKCA and CiTTyCAT, subject to CheT

and CheT2 chemical mechanisms (see section 2.3 of the main manuscript for more details).
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Figure S7. Analogous to Figures 8 in the main manuscript: [Oz], [NO], [NO,], [CsHg] and [CO]
measured on SAMBBA flight B749 and simulated in UM-UKCA and CiTTyCAT, subject to CheT
and CheT2 chemical mechanisms (see section 2.3 of the main manuscript for more details); the

open black diamonds in the [CsHg] plot correspond to measurements based on whole air samples.
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Figure S8. Analogous to Figures 8 in the main manuscript: [Oz], [NO], [NO;], [CsHg] and [CO]
measured on SAMBBA flight B750 and simulated in UM-UKCA and CiTTyCAT, subject to CheT

and CheT2 chemical mechanisms (see section 2.3 of the main manuscript for more details).



10,000

Altitude (m)

Altitude (m)

Altitude (m)

7,500

5,000

2,500

10,000

7,500

5,000

10,000

7,500

5,000

2,500

Modelled vs. measured [0;] (Flight B744)

Measurements
——CiTTyCAT (CheT)
——CiTTyCAT (CheT2)

----- CiTTyCAT (CheT, HRE)
~-=--CiTTyCAT (CheT2, HRE)

14.5 15 15.5

UT (dec. hrs)

Modelled vs. measured [NO,] (Flight B744)

Measurements
——CiTTyCAT (CheT)  ===-- CiTTyCAT (CheT, HRE)
——CiTTyCAT (CheT2)  ===-- CiTTyCAT (CheT2, HRE,

155

14.5 15
UT (dec. hrs)

Modelled vs. measured [CO] (Flight B744)

17

Measurements
——CiTTyCAT (CheT)
—— CiTTyCAT (CheT2)

CiTTyCAT (CheT, HRE)
CiTTyCAT (CheT2, HRE)

ol

14.5 15 15.5

UT (dec. hrs)

300

225

150

75

600

600

+ 450

|
\

150

[0;] (ppbv)

[NO,] (pptv)

[CO] (ppbv)

Altitude (m)

Altitude (m)

Modelled vs. measured [NO] (Flight B744)

10,000 200
Measurements
——CiTTyCAT (CheT) ~ ===-- CiTTyCAT (CheT, HRE)
——CiTTyCAT (CheT2)  ===-- CiTTyCAT (CheT2, HRE)

7,500 150
z
g

5,000 100 =
o
£

2,500 + 50

0 : 0
13 135 14 145 15 155 16 16.5 17
UT (dec. hrs)
Modelled vs. measured [C.H;] (Flight B744)
10,000 20
Measurements

——CITTyCAT (CheT) === CIiTTyCAT (CheT, HRE)
——CGiTTyCAT (CheT2)  -=--- CiTTyCAT (CheT2, HRE)

7,500 - 15
3
a2
2

5,000 10 =
2
<

2,500 A R [\ /f"‘d

|
ALl 1
0 L
13 13.5 14 14.5

UT (dec. hrs)

Figure S9. Analogous to Figures 9 in the main manuscript: [Oz], [NO], [NO;], [CsHg] and [CO]
measured on SAMBBA flight B744 and simulated in CiTTyCAT, subject to CheT and CheT2

chemical mechanisms (see section 2.3 of the main manuscript) and both ‘UKCA res’ emissions and

‘High res’ emissions (HRE; see section 2.4 of the main manuscript for more details).
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Figure S10. Analogous to Figures 9 in the main manuscript: [Os], [NO], [NO2], [CsHg] and [CO]
measured on SAMBBA flight B745 and simulated in CiTTyCAT, subject to CheT and CheT2
chemical mechanisms (see section 2.3 of the main manuscript) and both ‘UKCA res’ emissions and

‘High res’ emissions (HRE; see section 2.4 of the main manuscript for more details).
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Figure S11. Analogous to Figures 9 in the main manuscript: [Os], [NO], [NO2], [CsHg] and [CO]
measured on SAMBBA flight B749 and simulated in CiTTyCAT, subject to CheT and CheT2
chemical mechanisms (see section 2.3 of the main manuscript) and both ‘UKCA res’ emissions and
‘High res’ emissions (HRE; see section 2.4 of the main manuscript for more details); the open black

diamonds in the [CsHg] plot correspond to measurements based on whole air samples.



Modelled vs. measured [NO] (Flight B750)

Modelled vs. measured [0;] (Flight B750)
10,000 300 10,000 120
Measurements Measurements
——CiTTyCAT (CheT)  ===-- CITTYCAT (CheT, HRE) ——CiTTyCAT (CheT) === CiTTyCAT (CheT, HRE)
—— CITTyCAT (CheT2) -===-CiTTyCAT (CheT2, HRE) ——CiTTyCAT (CheT2)  ==--- CGiTTyCAT (CheT2, HRE)
7,500 225 7,500 90
5 . i %
] 1 o
T 5,000 150 & g 5000 i 60 =
£ 3 £ ! ]
= e z LYY i 2
N P "
2,500 75 2,500 l 7 |V eN— 30
*.N‘l.‘,.‘ k\.ﬂim Y
) N ) h,b .yw TS
\ Iy \ -
U . . . U 0 1ﬂ IL“‘H-MW 0
19 195 20 205 21 215 22 22.5 19 195 20 20.5 21 215 22 225
UT (dec. hrs) UT (dec. hrs)
Modelled vs. measured [NO,] (Flight B750) Modelled vs. measured [C.H;] (Flight B750)
10,000 600 10,000 80
Measurements Measurements
——CiTTyCAT (CheT) ~ ==--- CiTTyCAT (CheT, HRE) ——CiTTyCAT (CheT) ~ ----- CiTTyCAT (CheT, HRE)
——CiTTyCAT (CheT2)  ====- CITTyCAT (CheT2, HRE) ——CITTyCAT (CheT2)  ==--- CiTTyCAT (CheT2, HRE)
7,500 T 7,500 - 60
5 T E H
@ 2 > 2
T 5,000 = 8 5,000 L/'" 40 =
= o 3 =
£ c £ kS
< = W W <
2,500 2,500 ML—— 20
JaTA N
’ 4 Lo B
0 i : : . 0 = = N\ W
19 19.5 20 20.5 21 215 22 22.5 19 19.5 20 205 21 215 22 22.5
UT (dec. hrs) UT (dec. hrs)
Modelled vs. measured [CO] (Flight B750)
10,000 . . " - 600
Measurements
——CiTTyCAT (CheT) ~ ==--- CiTTyCAT (CheT, HRE)
——CiTTyCAT (CheT2)  ====- CiTTyCAT (CheT2, HRE)
7,500 +—— i - 450
£ WA =
: W [ ‘ ’ [t
T 5000 { 300 &
£ 1)
- =2
2,500 BT e et 150
! ! '““\.W U“-”“’h—-q
0 0
19 19.5 20 20.5 21 215 22 225

UT (dec. hrs)

Figure S12. Analogous to Figures 9 in the main manuscript: [Os], [NO], [NO_], [CsHg] and [CO]
measured on SAMBBA flight B750 and simulated in CiTTyCAT, subject to CheT and CheT2
chemical mechanisms (see section 2.3 of the main manuscript) and both ‘UKCA res’ emissions and

‘High res’ emissions (HRE; see section 2.4 of the main manuscript for more details).



