Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV NOy, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
0x5.0

GCC_14.2.0 (Dev)
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I EEE—— e =SS ———— e ————————
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1000 7] T T T T T 1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.02 4.46 8.92 13.38 17.85 0.02 4.46 8.92 13.38 17.85
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
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1000 7] T T T T — T 1000 7] T T T T —— T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
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0.7863 0.8932 1.0000 1.1359 1.2717 0.50 0.75 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_NOx, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
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a a
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—-0.769 —0.385 0.000 0.385 0.769 —0.549 —-0.275 0.000 0.275 0.549
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0.7031 0.8516 1.0000 1.2111 1.4222 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_HNO2, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
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0.01 0.02 0.03 0.01 0.02 0.03
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
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200 - 200 -
© ©
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
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ppb ppb
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Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
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800 - e 800 -
1000 A Efmy -~ B 1000 A
-90° -60° -30° -90° -60° -30° 0°
0.282 0.641 1.000 2.274 3.549 0.50 0.7 1.00
unitless

unitless



SpeciesConcVV_HNO3, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 1 200 1
g g
< 400 - < 400 A
g g
-] -]
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a a
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1000 T T T T T T 1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.00 2.95 5.89 8.84 11.79 0.00 2.95 5.89 8.84 11.79
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
T e—————ur e —
200 - 200 -
© ©
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g g
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$ 6007 @ 600 1
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800 - 800 -
1000 T T T T T T 1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—-0.4748 —-0.2374 0.0000 0.2374 0.4748  —0.2055 -0.1027 0.0000 0.1027 0.2055
ppb ppb
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Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
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1000 7] T T T T 1 1000 7] T T T T T
-90° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.6664 0.8332 1.0000 1.2503 1.5007 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_HNO4, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
—————— ————————
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.0000 0.0564 0.1127 0.1691 0.2254 0.0000 0.0564 0.1127 0.1691 0.2254
ppb ppb
Difference Difference
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-90° -90° -60° -30° 0° 30° 60° 90°
0.6193 0.8096 1.0000 1.3074 1.6147 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_MPAN, Zonal Mean (Jan2019)
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0.276 0.638 1.000 2.314 3.628

unitless

GCC_14.2.0 (Dev)
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unitless



SpeciesConcVV NIT, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
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0.0000 0.2331 0.4663 0.6994 0.9325 0.0000 0.2331 0.4663 0.6994 0.9325
ppb ppb
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Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
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200 - 200 -
[ |
g g
< 400 A < 400 A
[0} ()
5 - 5
3 600 3 600
a a
800 - 800 -
1000 7] T T T T T 1000 . T T T T T 1
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
unitless 0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConcVV _NO, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
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1000 T T T T T T 1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.00 2.65 5.31 7.96 10.61 0.00 2.65 5.31 7.96 10.61
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
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—-0.675 —0.338 0.000 0.338 0.675 —-0.3726 —0.1863 0.0000 0.1863 0.3726
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le—01 1 10 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV _NO2, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 - 200 -
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.000 2.249 4.499 6.748 8.998 0.000 2.249 4.499 6.748 8.998
ppb ppb
Difference Difference
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0.6701 0.8350 1.0000 1.2462 1.4923 0.50 0.7 1.00 1.50 2.00
unitless

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV _NO3, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
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unitless

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV_N205, Zonal Mean (Jan2019)
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0.372 0.686 1.000 1.843 2.686 0.50 0.7 1.00
unitless

unitless



SpeciesConcVV_MPN, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
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0.000 0.034 0.068 0.102 0.136 0.000 0.034 0.068 0.102 0.136
ppb ppb
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-90° -60° -30° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.7347 0.8674 1.0000 1.1805 1.3611 0.75 1.00 1.50 2.00
unitless

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV_PAN, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
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0.7004 0.8502 1.0000 1.2139 1.4278 0.50 0.75 1.00 1.50 2.00
unitless

unitless
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-90° -60° -30° 0° 30° 60° 90°
0.444 0.722 1.000 1.627 2.253
unitless

SpeciesConcVV_PPN,

Pressure (hPa)

Pressure (hPa)

Zonal Mean (Jan2019)
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unitless



SpeciesConcVV_N20,

GCC_14.0.0

14.0.0 (Ref)
4.0x5.0

200

Zonal Mean (Jan2019)
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—14.06 -7.03 0.00 7.03 14.06 -8.25 -4.13 0.00 4.13 8.25
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
g g
< 400 - < 400 -
g g
> >
3 600 3 600
a a
800 A 800 A
1000 7] T T T T T 1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.9002 0.9501 1.0000 1.0554 1.1108 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_NHXx, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 1 200 1
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.003 0.744 1.488 2.232 2.979 0.003 0.744 1.488 2.232 2.979
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0°
—0.0557 —0.0279 0.0000 0.0279 0.0557 —0.015 0.000
ppb ppb
Ratio Ratio
Dynamic Range Dev/Ref, Fixed Range
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1000 7] T T T T T 1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.607 0.804 1.000 1.323 1.647 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_NH3, Zonal Mean (Jan2019)

GCC _14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 1 200 1
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-] -]
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1000 T T T T ‘ T T 1000 T T T T * _I T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.000 0.328 0.657 0.985 1.313 0.000 0.328 0.657 0.985 1.313
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
W 7@
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1000 T T T T il — T 1000 T T T = T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.0527 —0.0263 0.0000 0.0263 0.0527 —0.015 0.000 0.015
ppb ppb
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Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
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1000 7] T T T T T 1000 7] T T T T T 1
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.234 0.617  1.000 2.641  4.282 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_NH4, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
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-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.003 0.494 0.988 1.482 1.979 0.003 0.494 0.988 1.482 1.979
ppb ppb
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Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 - 200 -
© ©
T 400 - T 400 -
g g
? ?
g 600 - g 600 -
[a W o
800 - 800 -
1000 1 , : , i : _— 1000 1 , :
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.1083 —0.0542 0.0000 0.0542 0.1083 —0.005 0.000 0.005
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
" EEEE
200 A 200 A
g g
< 400 A < 400 A
g g
> >
3 600 3 600
a a
800 A ] 800 A
1000 7] T T T = T 1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.8907 0.9454 1.0000 1.0613 1.1227 0.50 0.7 1.00 1.50 2.00
unitless

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV_MENOQO3, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
0x5.0

4.0%5.
200
400
600
800 A g
1000 A . . i . .
-90° -60° -30° 0° 30° 60° 90°
0.003 0.006 0.009
ppb
Difference
Dev - Ref, Dynamic Range
I=I
i N
400 - i
i
600 - -
|
=
800 -
1000 A , , , ,
-90° -60° -30° 0° 30° 60° 90°
—0.0006 0.0000 0.0006
ppb
Ratio

Dev/Ref, Dynamic Range

0.8733 0.9366 1.0000 1.0725 1.1451

unitless

GCC_14.2.0 (Dev)

4.0x5.0
200 -
g
< 400 A
g
=}
#3600
& =
[
800 - =
1000 1 . . . .
-90° -60° -30° 0° 30° 60° 90°
0.003 0.006 0.009
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 - = |
IE=IIII
3 5
< 400 A N
g
=}
2 600 1
a
800 -
1000 !
-90° -60°
—-0.0003 0.0000
ppb
Ratio
Dev/Ref, Fixed Range
200 -
g
< 400 1
g
>
3 600
a
800 -
1000

-90°

-60° -30° 0° 30° 60° 90°

0.50

0.7 1.00 1.50 2.00
unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV_ETNO3, Zonal Mean (Jan2019)

GCC _14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 - 200 -
©
400 - S 400
g
?
600 - © 600 A
a
800 A 800 A
1000 DN T 1000 - C "
-90° -60° -30° -90° -60° -30°
0.0000 0.0015 0.0000 0.0015 0.0030 0.0045
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 - 200 -
©
400 - 400 A
g
2
600 - 9 600 -
a
800 - 800 -
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30°
—0.0003 0.0000 0.0003 -8
ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
g
400 A < 400 A
g
?
600 - © 600 A
a
800 A 800 A
1000 7] T T T T T 1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
le-01 1 10 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV _IPRNO3, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 1 200 1
g g
< 400 - < 400 A
g g
-] -]
#3600 #3600
a a
800 A 800 A
1000 , , , 1000 , , ,
-90° -60° -30° 0° -90° -60° -30° 0° 30° 60° 90°
0.000 0.006 0.012 0.018 0.000 0.006 0.012 0.018
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
© ©
T 400 1 T 400 A
g g
? ?
$ 6007 @ 600 1
a a
800 - 800 -
1000 1 , : 1000 1 i :
-90° -60° -30° -90° -60° -30° 0° 30° 60° 90°
—0.0015 0.0000 —0.0006 0.0000 0.0006
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
g g
< 400 - < 400 -
g g
> >
3 600 3 600
a a
800 A 800 A
1000 1 : : : 1000 1 , : ] : ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.8032 0.9016 1.0000 1.1225 1.2450 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_NPRNO3, Zonal Mean (Jan2019)

GCC _14.0.0 (Ref) GCC_14.2.0 (Dev)
4.0x5.0 4.0x5.0
200 1 200 1
g g
< 400 - < 400 A
g g
-] -]
#3600 #3600
a a
800 A 800 A
1000 1 : : : 1000 1 : : ,
-90° -60° -30° 0° -90° -60° -30° 0° 30° 60° 90°
0.0000 0.0015 0.0030 0.0045 0.0000 0.0015 0.0030 0.0045
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
© ©
= 400 - £ 400
g g
? ?
9 600 - 9 600 -
a a
800 - 800 -
1000 A , : 1000 - . .
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.0003 0.0000 —0.00015 0.00000 0.00015
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
e —
200 A 200 A
g g
< 400 - < 400 -
w | w
2 i 2
_ | _
§ 600 l § 600
(a1 N [a
800 A 800 A
1000 1 : : : 1000 1 , : ] : ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.8154 0.9077 1.0000 1.1132 1.2264 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConcVV_AONITA, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
4.0x5.0
200 -
g
5 400 T
g
-]
#3600
a
800 A
1000 T T T T . T
-90° -60° -30° 0° 30° 60° 90°
0.006 0.012 0.018
ppb
Difference
Dev - Ref, Dynamic Range
200 -
©
T 400 -
g
-]
2 600 1
a
800 - |
1000 A , . j . T
-90° -60° -30° 0° 30° 60° 90°
—0.008 0.000 0.008
ppb
Ratio
Dev/Ref, Dynamic Range
200 A
g
< 400 -
g
>
3 600
a
800 A
1000 - _____H . . .
-90° -60° -30° 0° 30° 60° 90°
0.157 0.578 1.000 3.689 6.378
unitless

GCC_14.2.0 (Dev)

4.0x5.0
200 -
g
5 400 T
g
=}
#3600
a
800 -
1000 - . . IJ.E! |
-90° -60° -30° 0° 30° 60° 90°
0.006 0.012 0.018
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 -
©
T 400 -
g
=}
2 600 1
a
800 -
1000 : :
-90° -60° -30° 0° 30° 60° 90°
—0.0005 0.0000 0.0005
ppb
Ratio
Dev/Ref, Fixed Range
200
g
< 400
g
=]
3 600
a
800
1000

-90°

0.50

-60° 30° 60°

-30° 0° 90°
0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_ETHN, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
4.0x5.0
200 -
g
5 400 T
g
-]
#3600
a
800 - E
1000 T T T T l T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00025 0.00050 0.00075
ppb
Difference
Dev - Ref, Dynamic Range
200 -
©
T 400 -
g
-]
2 600 1
a
800 - -!
-90° -60° -30° 0° 30° 60° 90°
-2 0 2
ppb le-5
Ratio
Dev/Ref, Dynamic Range
200 A
g
< 400 A
g
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-01 1 10
unitless

GCC_14.2.0 (Dev)
4.0x5.0

200 A
g
5 400 T
g
=}
#3600
a
800 A k
1000 T T T T E T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00025 0.00050 0.00075
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
©
T 400 -
g
=}
2 600 1
a
800 -
1000 1 :
-90° -60° -30° 0° 30° 60° 90°
0
ppb
Ratio
Dev/Ref, Fixed Range
200 A
g
< 400 A
g
=]
3 600
a
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_BZPAN, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
4.0x5.0
200 -
g
5 400 T
g
-]
#3600
a
800 A
1000 T T T T i T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
ppb
Difference
Dev - Ref, Dynamic Range
200 -
©
T 400 1
g
-]
2 600 1
a
=8
800 -
1000 A : : , :
-90° -60° -30° 0° 30° 60° 90°
—0.00015 0.00000 0.00015
ppb
Ratio
Dev/Ref, Dynamic Range
200 A
g
< 400 -
g
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.122 0.561 1.000 4596 8.193
unitless

GCC_14.2.0 (Dev)

4.0x5.0
200 A
s
5 400 T
g
=}
#3600
a
800 - B
1000 T T T T E T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
©
T 400 -
g
=}
2 600 1
a
B
800 - |
E
1000 1 : . .
-90° -60° -30° 0°
—4 0
ppb
Ratio
Dev/Ref, Fixed Range
200 A
g
< 400 A
g
=]
3 600
a
800 - '
B |
1000 - . . = . .
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_NPHEN, Zonal Mean (Jan2019)

GCC_14.0.0 (Ref)
4.0x5.0
200 -
g
5 400 T
g
-]
#3600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00025 0.00050 0.00075
ppb
Difference
Dev - Ref, Dynamic Range
200 -
©
T 400 1
g
-]
2 600 1
a
800 -
1000 T T T T L T T
-90° -60° -30° 0° 30° 60° 90°
—0.0003 0.0000 0.0003
ppb
Ratio
Dev/Ref, Dynamic Range
200 A
g
< 400 -
g
>
3 600
a
|
800 A
B E
1000 - , I._h_,.iL , , |
-90° -60° -30° 0° 30° 60° 90°
0.218 0.609 1.000 2.795 4.589
unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

GCC_14.2.0 (Dev)

4.0x5.0
200 A
400 -
600 -
800 -
1000 7] T T T J T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00025 0.00050 0.00075
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
400 -
600 -
800 A
1000 A :
-90° -60° -30° 0° 30° 60° 90°
0.0 1.5
ppb le-5
Ratio

200 A

400 -

0.50

Dev/Ref, Fixed Range

-60°

-30° 0°

1.00
unitless

0.7
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