SpeciesConcVV_NOy, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV_NOx, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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Pressure (hPa)

SpeciesConcVV_HNO2, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

1x1.25 regridded from c24
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0.484 0.742 1.000 1.534 2.068 0.50 0.7 1.00 1.50 2.00

unitless unitless



SpeciesConcVV_HNO3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

Pressure (hPa)

Pressure (hPa)
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gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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unitless



SpeciesConcVV_HNO4, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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unitless
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SpeciesConcVV_MPAN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConcVV_ NIT, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

Pressure (hPa)
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gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV _NO, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV _NO2, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV _NO3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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unitless



SpeciesConcVV _N205, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV_MPN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)

1x1.25 regridded from c24
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unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV_PAN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV_ PPN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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SpeciesConcVV _N20, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24
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0.997187 0.998594 1.000000 1.001410 1.002821
unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24
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—0.2357 —-0.1179 0.0000 0.1179 0.2357
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
200 A
400 A
600 -
800 A
1000 - T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_NHXx, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400
o
2
¢ 600 -
o
800 -
1000 A , , ! y
-90° -60° -30° 0° 30° 60° 90°
0.008 0.715 1.423 2.130 2.838
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
P
2
£ 600 A
&
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.1948 —0.0974 0.0000 0.0974 0.1948
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200 A
£ 400 4
P
2
£ 600 A
a
800 -
1000 7] T T T T T L
-90° -60° -30° 0° 30° 60° 90°
0.8591 0.9295 1.0000 1.0820 1.1640
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 - . . . _ﬂ._ﬂ_
-90° -60° -30° 0° 30° 60° 90°
0.008 0.715 1.423 2.130 2.838
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
o
2
£ 600 A
&
800 -
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
—-0.1770 —0.0885 0.0000 0.0885 0.1770
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
--------------------- I.I'=====-_-_ = ._-_-_-_
200 A
€ 400 A
o
2
£ 600 A
a
800 -
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_NH3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400
o
2
¢ 600 -
o
800 A
1000 A , ; , S
-90° -60° -30° 0° 30° 60° 90°
0.000 0.492 0.984 1.475 1.967
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 A
P
2
2 600 -
a
800 A
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
—0.1953 -0.0977 0.0000 0.0977 0.1953
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
€ 400 A
P
2
2 600 -
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.383 0.692 1.000 1.805 2.609
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400
P
2
¢ 600 -
o
800 A
1000 7] T T T T o #
-90° -60° -30° 0° 30° 60° 90°
0.000 0.492 0.984 1.475 1.967
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
P
2
$ 600 -
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-0.1773 —0.0887 0.0000 0.0887 0.1773
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
€ 400 A
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



SpeciesConcVV_NH4, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

0.98116

-60° -30°

00

30° 60°

0.99058

1.00000

unitless

1.00960

200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 A : , . : .
-90° -60° -30° 0° 30° 60° 90°
0.007 0.349 0.691 1.033 1.375
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
o
2
£ 600 A
&
800 -
1000 1 , , N
-90° -60° -30° 0° 30° 60° 90°
—0.1019 —0.0509 0.0000 0.0509 0.1019
ppb
Ratio (1x1.25)
200
£ 400
o
2
¢ 600
o
800
1000

1.01921

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
P
2
¢ 600 -
o
800 A
1000 A , : : e
-90° -60° -30° 0° 30° 60° 90°
0.007 0.349 0.691 1.033 1.375
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
< 400 A
P
2
¢ 600 7
o
800 A
1000 A ,
-90° -60° -30° 0° 30° 60° 90°
—0.006 0.000
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
200 A
£ 400 4
P
2
¢ 600 7
o
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_MENO3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
$ 600 - i
a il
l
i
800 - I
1000 A , , , ,
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 A . .
-90° -60° -30°
—0.0003
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200 A
& I
2 400 A ==
o 7l
2
2 600 -
a
800 A
1000 A , , ,
-90° -60° -30° 60° 90°
0.9329 0.9664 1.0000 1.0360 1.0719
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
¢ 600 -
o
H
800 - i
1000 A . . I . T
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
[}
ﬁ 600 IIII
a J
& !
i
800 - o
I
1000 A : , ! ,
-90° -60° -30° 0° 30° 60° 90°
—0.00015 0.00000 0.00015
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
200 A
£ 400 4
o
2
£ 600 A
a
800 -
1000 A . . . . .
-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 (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A

400 -

600 A

-90° -60° -30° 0°
0.0000 0.0015 0.003
ppb

Difference (1x1.25)
Dev - Ref, Dynamic Range

200
400 -
600 A
800 A
1000 A . . .
-90° -60° -30° 0°
-5 0
ppb

Ratio (1x1.25)
Dev/Ref, Dynamic Range

-60° -30°

60°
0.95709 0.97854 1.00000 1.02242 1.04484

unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A

400 -

600 A

Pressure (hPa)

-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0015 0.0030 0.0045
ppb

Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]

200 A
£ 400 4
o
2
¢ 600 7
o
800 -
1000 A . .
-90° -60° -30°
-2.5 0.0
ppb le-5
Ratio (1x1.25)
Dev/Ref, Fixed Range
e —
200 A
£ 400 4
o
2
¢ 600 7
o
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



Pressure (hPa)

Pressure (hPa)

SpeciesConcVV _IPRNO3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A

400 -

600 A

Pressure (hPa)

800 A

1000 A

-90°

-60°

0.000

Difference (1x1.25)
Dev - Ref, Dynamic Range

200 A

400 -

600 A

800 A

1000 +

-90°

400

600

800

1000 4

-60°

ppb

Ratio (1x1.25)
Dev/Ref, Dynamic Range

le-5

-90°

0.98149

-60°

-30° 0° 30°
0.99075 1.00000 1.00943
unitless

90°

1.01885

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
Py
2
¢ 600 -
o
800 A
1000 A . . .
-90° -60° -30° 0°
0.000 0.003 0.006 0.009
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
@
2
¢ 600 7
o
800 A
1000 A , , ,
-90° -60° -30° 0° 30° 60° 90°
—4 0
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
—ﬁ
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 0.7 1.00 1.50 2.00

unitless



Pressure (hPa)

SpeciesConcVV_NPRNO3, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 A , , ,
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0008 0.0016 0.0024
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
o
2
¢ 600 7
o
800 -
1000 A . .
-90° -60° -30°
-2

ppb le-5

Ratio (1x1.25)
Dev/Ref, Dynamic Range

1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.97252 0.98626 1.00000 1.01413 1.02825
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400
P
2
¢ 600 -
o
800 A
1000 A , : ]
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0008 0.0016 0.0024
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
P
2
¢ 600 7
o
800 A
1000 A , , ,
-90° -60° -30° 0° 30° 60° 90°
-1 0
ppb le-5
Ratio (1x1.25)
Dev/Ref, Fixed Range
— —ﬁ
200 A
€ 400 A
P
2
¢ 600 7
o
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_AONITA, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400
o
2
¢ 600 -
o
800 A
1000 - T T T T l
-90° -60° -30° 0° 30° 60° 90°
0.02 0.0 0.06
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
P
2
¢ 600 7
o
800 A il
1000 A . . . T !
-90° -60° -30° 0° 30° 60° 90°
—0.0004 0.0000 0.0004
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
€ 400 A
P
2
¢ 600 7
o
800
1000 i

0.97692

0.98846

1.00000

unitless

1.01181

90°

1.02363

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
P
2
¢ 600 -
o
800 -
1000 - T T T T l
-90° -60° -30° 0° 30° 60° 90°
0.02 0.0 0.06
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 1 i
O
— |||III
@©
2 400 A |
P
2
¢ 600 7
o
800 -
1000 A . T
-90° -60° -30° 0° 30° 60° 90°
-2.5 0.0 2.5
ppb le-5
Ratio (1x1.25)
Dev/Ref, Fixed Range
200 A
£ 400 4
P
2
¢ 600 7
o
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



Pressure (hPa)

SpeciesConcVV_ETHN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400
o
2
¢ 600 -
[a
800 - I
!l
1000 A : : : ,
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
°
2
0 600 A
o
800 A
1000 A : : :
-90° -60° -30° 0°
-2 0
ppb

Ratio (1x1.25)
Dev/Ref, Dynamic Range

1000 , , , :
-90° -60° -30° 0° 30° 60° 90°
0.97347 0.98673 1.00000 1.01363 1.02726
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
o
>
0 600 A
o
800 ;
!l
1000 A , , :
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
< 400 A
o
>
g 600 A
o
800 A
1000 A , . T =
-90° -60° -30° 0° 30° 60° 90°
-4 0
ppb le—6
Ratio (1x1.25)
Dev/Ref, Fixed Range
I S = |
200 A
£ 400 4
o
>
g 600 A
o
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 (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 - . | | L ‘
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0002 0.0004 0.0006
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 A
o
2
£ 600 A
&
800 -
1000 A : : :
-90° -60° -30° 0°
-2 0
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
E:
200 A
€ 400 A
[}
@ 600 IIIIIIIII
: *
800 -
1000 7] T T Ii T T
-90° -60° -30° 0° 30° 60° 90°
0.8304 0.9152 1.0000 1.1021 1.2042
unitless

Pressure (hPa)

Pressure (hPa)

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A

400 -

600 A

Pressure (hPa)

800 A

1000 +

| IR

ll
i
1l )

-90°

-60° -30° 0° 30° 60° 90°

0.0000

0.0002 0.0004 0.0006

ppb

Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]

200 A

400 -

600 A

800 A

1000 ~

-90°

-60°

Ratio (1x1.25)
Dev/Ref, Fixed Range

200 ~

400 -

600 -

800 A

1000 A

-90°

0.50

-60° -30°

0° 30° 60° 90°
0.7 1.00 1.50 2.00

unitless



SpeciesConcVV_NPHEN, Zonal Mean (Jul2019)

gchp.14.5.0-rc.0 (Ref)
1x1.25 regridded from c24

200 A
£ 400
o
2
¢ 600 -
o
800 A
1000 7] T T — T T I-
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0006 0.0012 0.0018
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
£ 400 4
P
2
2 600 -
a
800 A
1000 7] T T T T I_.
-90° -60° -30° 0° 30° 60° 90°
-4 0 4
ppb le-5
Ratio (1x1.25)
Dev/Ref, Dynamic Range
e ==
200 A
€ 400 A
P
2
2 600 -
a
(]
800 '15
1000 A . . . . T
-90° -60° -30° 0° 30° 60° 90°
0.7556 0.8778 1.0000 1.1617 1.3234
unitless

gchp.14.7.0-rc.0 (Dev)
1x1.25 regridded from c24

200 A
£ 400 -
o
2
¢ 600 -
o
800 -
1000 A . . — . —
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0006 0.0012 0.0018
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 A
£ 400 4
o
2
¢ 600 7
o
800 -
1000 A ] it
-90° -60° -30° 0° 30° 60° 90°
-2 0
ppb le—-6
Ratio (1x1.25)
Dev/Ref, Fixed Range
200 A
£ 400 4
o
2
£ 600 A
a
800 -
1000 A . . . T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless
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