Pressure (hPa)

SpeciesConcVV_NOy, Zonal Mean (Jan2019)
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SpeciesConcVV_NOx, Zonal Mean (Jan2019)
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unitless
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SpeciesConcVV_HNO2, Zonal
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unitless

Mean (Jan2019)
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SpeciesConcVV_HNO3, Zonal

gcc-14.3.0-rc.0 (Ref)
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unitless

Mean (Jan2019)
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SpeciesConcVV_HNO4, Zonal Mean (Jan2019)
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unitless
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SpeciesConcVV_MPAN, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)
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SpeciesConcVV NIT, Zonal Mean (Jan2019)
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SpeciesConcVV_NO,

gcc-14.3.0-rc.0 (Ref)
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unitless

Zonal Mean (Jan2019)

gcc-14.4.0-rc.0 (Dev)
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SpeciesConcVV _NO2, Zonal Mean (Jan2019)
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4.0x5.0
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SpeciesConcVV _NO3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

gcc-14.4.0-rc.0 (Dev)
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SpeciesConcVV_N205, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)
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SpeciesConcVV_MPN, Zonal Mean (Jan2019)
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4.0x5.0

= =
200 A
£ 400 -
P
2
¢ 600 -
o
800 A
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0343 0.0686 0.1028 0.1371
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200
€ 400
P
2
2 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0004 0.0000 0.0004
ppb
Ratio
Dev/Ref, Fixed Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



Pressure (hPa)

SpeciesConcVV _PAN, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)
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unitless unitless



SpeciesConcVV PPN, Zonal Mean (Jan2019)
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Pressure (hPa)

SpeciesConcVV _N20, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)
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unitless unitless



SpeciesConcVV_NHXx, Zonal Mean (Jan2019)
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SpeciesConcVV_NH3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)

unitless
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0.000 0.323 0.646 0.968 1.291 0.000 0.323 0.646 1.291
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
£ 400 £ 400 -
¢ 600 7 ¢ 600 7
o o
800 A 800 A
1000 A , , : L - : 1000 A
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—-0.1094 —0.0547 0.0000 0.0547 0.1094 —0.0025 0.0000
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200
&
— | —
£ 400 - £ 400 _
£ | < o
v v g
2 2
¢ 600 7 $ 600
o o
800 A 800
1000 7] T T T T T 1000 I - T T T T 1
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.105 0.553 1.000 5.261 9.521 0.50 0.7 1.00 1.50 2.00
unitless



SpeciesConcVV_NH4, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

gcc-14.4.0-rc.0 (Dev)

4.0x5.0 4.0x5.0
200 A 200 A
£ 400 - £ 400 -
o P
2 2
¢ 600 - ¢ 600 -
o o
800 A 800 A
1000 - | | | h 1000 1 | | | #
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.003 0.527 1.050 1.573 2.097 0.003 0.527 1.050 1.573 2.097
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
£ 400 £ 400 -
P P
2 2 =
¢ 600 7 ¢ 600 7 =
o o
800 A
1000 A . . . i. T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.2822 -0.1411 0.0000 0.1411 0.2822 -0.01 0.00
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
£ 400 £ 400 -
v v
2 = 2
§ e00] - {600
o o
800 7 :- 800 - =
1000 - _ S . !_ . 1000 - | : . . .
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.8183 0.9091 1.0000 1.1110 1.2221 0.50 0.7 1.00 1.50 2.00
unitless

unitless



Pressure (hPa)

SpeciesConcVV_MENO3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

4.0x5.0
200 A
£ 400 -
Py
2
¢ 600 -
o
=
800 A
1000 A : : : :
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference
Dev - Ref, Dynamic Range
200 A
£ 400 A
Py
2
¢ 600 7
o
800 A
1000 7] T T =- T T
-90° -60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
ppb
Ratio

Dev/Ref, Dynamic Range

400
600 A
800 A
1000 - , .
-90° -60° -30° 0° 30° 60° 90°
0.97790 0.98895 1.00000 1.01130 1.02260
unitless

gcc-14.4.0-rc.0 (Dev)

4.0x5.0
200 A
£ 400 -
Py
2
¢ 600 -
o
i
=
800 A
1000 A . . . T
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 f
£ 400 4
@
2
¢ 600 7
o
800 A
1000 A , : :
-90° -60° -30° 0° 30° 60° 90°
0
ppb le-5
Ratio
Dev/Ref, Fixed Range
200 A
€ 400 A
@
2
¢ 600 7
o
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.75 1.00 1.50 2.00

unitless



Pressure (hPa)

SpeciesConcVV _ETNO3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

Pressure (hPa)

gcc-14.4.0-rc.0 (Dev)
4.0x5.0 4.0x5.0
200 A 200 A
£ 400- £ 400
e e
2 2
¢ 600 7 ¢ 600 7
o o
800 A
1000 - £ SE
-90° -60° -30° -90° -60° -30° 0° 30° 60° 90°
0.0000 0.0015 0.0000 0.0015 0.0030 0.0045
ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
400 1 £ 400 -
@
2
600 - ¢ 600 7
o
800 A 800 A
1000 A , , 1000 A
-90° -60° -30° -90°
—0.0001 0.0000 0.0001
ppb ppb le-5
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
400 1 £ 400 -
@
2
600 - ¢ 600 7
o
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—-02 le-01 1 10 100 0.50 0.75 1.00 1.50 2.00

unitless unitless



SpeciesConcVV _IPRNO3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

4.0x5.0
200 A
£ 400 -
o
2
¢ 600 7
o
800 -
1000 A , , :
-90° -60° -30° 0° 30° 60° 90°
0.000 0.006 0.012 0.018
ppb
Difference
Dev - Ref, Dynamic Range
200 A
£ 400 -
o
2
¢ 600 7
o
800 -
1000 A . . .
-90° -60° -30° 0° 30° 60° 90°
—0.0006 0.0000 0.0006
ppb
Ratio
Dev/Ref, Dynamic Range
200
£ 400
o
2
¢ 600
o
800
1000 ===
-90° -60° -30° 0° 30° 60° 90°
0.9122 0.9561 1.0000 1.0481 1.0962
unitless

gcc-14.4.0-rc.0 (Dev)

4.0x5.0
200 A
£ 400
o
2
¢ 600 7
o
800 -
1000 A , : ,
-90° -60° -30° 0° 30° 60° 90°
0.000 0.006 0.012 0.018
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 -
o
2
¢ 600 7
o
800 -
1000 A . .
-90° -60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
ppb
Ratio
Dev/Ref, Fixed Range
200 A
£ 400 -
o
2
£ 600 A
a
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.75 1.00 1.50 2.00

unitless



SpeciesConcVV_NPRNO3, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

4.0x5.0
200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 A . . .
-90° -60° -30° 0°
0.0000 0.0015 0.0030 0.0045
ppb
Difference
Dev - Ref, Dynamic Range
200 A
£ 400 4
o
2
£ 600 A
&
800 -
1000 A , , ,
-90° -60° -30° 0° 30° 60° 90°
—0.0002 0.0000
ppb
Ratio
Dev/Ref, Dynamic Range
200
£ 400
o
2
¢ 600 'H
o
"
]
-90° -30° 0° 30° 60° 90°
0.8717 0.9359 1.0000 1.0736 1.1471
unitless

gcc-14.4.0-rc.0 (Dev)

4.0x5.0
200 A
£ 400
Py
2
¢ 600 -
o
800 A
1000 A , , :
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0015 0.0030 0.0045
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
@
2
$ 600 -
a
800 A
1000 A . .
-90° -60° -30°
—0.0001 0.0000
ppb
Ratio
Dev/Ref, Fixed Range
200 A
€ 400 A
@
2
¢ 600 7
o
800 A
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.75 1.00 1.50 2.00

unitless



SpeciesConcVV_AONITA, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)

0.6649

4.0x5.0 4.0x5.0
200 A 200 A
£ 400 - £ 400 -
o P
2 2
¢ 600 - ¢ 600 -
o o
800 A 800 A
1000 - . . ,J_Eg , 1000 - , , .-ﬂ .
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.008 0.016 0.024 0.008 0.016 0.024
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
£ 400 £ 400 -
P P
2 2
¢ 600 7 ¢ 600 7
o o
.
800 A -h 800 A
1000 A , : , !ET , 1000 A ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.0015 0.0000 0.0015 0 6
ppb ppb le-5
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
e - CEEmEE———
£ 400 £ 400 -
v v
2 2
¢ 600 7 ¢ 600 7
o o
--
800 - Fl 800 - ]
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°

0.8324 1.0000 1.2520 1.5040 0.50 0.7 1.00 1.50

2.00
unitless

unitless



SpeciesConcVV_ETHN, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref)

4.0x5.0
200 A
£ 400 -
o
2
¢ 600 -
o
800 A
1000 A . . . !: .
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00025 0.00050 0.00075
ppb
Difference
Dev - Ref, Dynamic Range
200 A
£ 400 A
P
2
¢ 600 7
i I
800 A 1-
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-4 0 4
ppb le-5
Ratio
Dev/Ref, Dynamic Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-01 1 10
unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

gcc-14.4.0-rc.0 (Dev)

4.0x5.0
200 A
400 -
600 -
800 A
1000 7] 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
400 -
600 -
800 A
1000 A ,
-90° -60° -30° 0° 30° 60° 90°
0
ppb le—6
Ratio
Dev/Ref, Fixed Range
200 A
400 -
600 -
800 A
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-14.3.0-rc.0 (Ref)

4.0x5.0
200 A
£ 400 -
o
2
¢ 600 -
o
800 A
1000 - T T T i T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0005 0.0010 0.0015
ppb
Difference
Dev - Ref, Dynamic Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 - T T T i T
-90° -60° -30° 0° 30° 60° 90°
—0.00015 0.00000 0.00015
ppb
Ratio
Dev/Ref, Dynamic Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
le-01 1 10
unitless

gcc-14.4.0-rc.0 (Dev)

4.0x5.0
200 A
£ 400
P
2
¢ 600 -
o
800 A
1000 - T T T i T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0005 0.0010 0.0015
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
200 A
< 400 A
P
2
$ 600 -
a
800 A
1000 A , : ,
-90° -60° -30° 0° 30° 60° 90°
-1.5 0.0
ppb le-5
Ratio
Dev/Ref, Fixed Range
200 A
£ 400 4
P
2
2 600 -
a
800 A -
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



Pressure (hPa)

SpeciesConcVV_NPHEN, Zonal Mean (Jan2019)

gcc-14.3.0-rc.0 (Ref) gcc-14.4.0-rc.0 (Dev)

Pressure (hPa)

Pressure (hPa)

4.0x5.0 4.0x5.0
200 A 200 A
400 £ 400-
P
2
600 - $ 600 -
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°
0.0000 0.0003 0.0006 0.0009 0.0000 0.0003 0.0006 0.0009
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 A 200 A
400 - £ 400
P
2
600 - $ 600 -
a
800 A 800 A
1000 A : : i I-—E, : 1000 A ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.0001 0.0000 0.0001 -6 0 6
ppb ppb le—6
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 200
400 € 400
P
2
600 2 600
a
800 - N 800 N
1000 7] T T T T 1000 I T T T T
-90° -60° -30° 0° 30° -90° -60° -30° 0° 30°
0.463 0.731 1.000 0.50 0.7 1.00

unitless unitless
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