SpeciesConc_NOy, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
©
o
£
g
3
v
g
o
100 _: T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12 14 16 18
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
Q [ |
o [
B
|
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 ) | _pemme |
-90° -60° -30° 0° 30° 60° 90°
0.999 1.000 1.001
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
©
[a
<
g
-]
0
g
[a
100 _: T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12 14 16 18
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
100 ] | | comme ,
-90° -60° -30° 0° 30° 60° 90°
-0.001 0.000 0.001
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_NOx, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12 14 16
ppb
Difference
Dev - Ref, Dynamic Range
1 | [
©
o
< ]
(< ]
5 104 .I
v
3 |
o [ |
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0025 0.0000 0.0025
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
[ |
100 | _ cesessmes |
-90° -60° -30° 0° 30° 60° 90°
0.999 1.000 1.001
unitless

GCC_13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12 14 16
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
-0.0015 0.0000 0.0015
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ HNOZ2, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 _: T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
0.002 0.004 0.006
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< :
(< ]
S 10
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
-3 0 3
ppb le—6
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 101
v
3 N |
o
e
1 u =
] |
1001 = , : N ,
-90° -60° -30° 0° 30° 60° 90°
0.999 1.000 1.001
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100 _: T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
0.002 0.004 0.006
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
||
©
o
< ]
<) ]
5 10
0
g
o
100 ] , | o ,
-90° -60° -30° 0° 30° 60° 90°
-1 0 1
ppb le—6
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ HNO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 J
©
o
<
(O]
5 10
a
o
(a
100 I T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12
ppb
Difference
Dev - Ref, Dynamic Range
1 J
©
o
e
° ] l.
S 10 i
n n
& ] [ |
g j=
o I | |
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0015 0.0000 0.0015
ppb
Ratio
Dev/Ref, Dynamic Range
11 N
©
o
< ]
(O} ]
S5 10
0
v
o
100 1 | , ,
-90° -60° -30° 0° 30° 60° 90°
0.99975 1.00000 1.00025
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
£
[V}
5 10
0
g
[a
100 I T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8 10 12
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
<
g
>
0
g
o
100 _: T T T . T T
-90° -60° -30° 0° 30° 60° 90°
—0.0004 0.0000 0.0004
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ HNO4, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.05 0.10 0.15 0.20
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
5 104
v
3 |
(a1
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0003 0.0000 0.0003
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o

0° 30° 60° 90°
1.0000 1.0002
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
< ]
[ ]
5 10
0
g
o |
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.05 0.10 0.15 0.20
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
£ 107
2 u .
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—-0.00015 0.00000 0.00015
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_MPAN, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 _: T T T - T T
-90° -60° -30° 0° 30° 60° 90°
0.0 2.5 5.0 7.5
ppb le—7
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 ] , | _ smme ,
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le-8
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 ) | |
-90° -60° -30° 0° 30° 60° 90°
0.5 1.0 1.5 2.0
unitless

Pressure (hPa)

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 J
©
o
< ]
O] ]
5 104
a
g
o
100 _:\_. T T T - T T
-90° -60° -30° 0° 30° 60° 90°
0.0 2.5 5.0 7.5
ppb le-7
Difference
Dev - Ref, Restricted Range [5%,95%]
1 J
©
o
< ]
O] ]
5 101
a
v
[a N

-90° -60° -30° 0° 30° 60° 90°
-5 0 5
ppb le—-12
Ratio
Dev/Ref, Fixed Range
l 3
10 -
100 1 , |
-90° -60° -30°
0.50 0.7 1.00

unitless



GCC_13.0.0-beta.0 (Ref)

SpeciesConc_NIT, Zonal Mean

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 I T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.5 1.0 1.5 2.0
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< :
(< ]
5 104
v
g
o
100 _: T T T . T T
-90° -60° -30° 0° 30° 60° 90°
—0.0002 0.0000 0.0002
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
1 [ |
100 ] T T T T T -
-90° -60° -30° 0° 30° 60° 90°
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100 I T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.5 1.0 1.5 2.0
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 104
0
g
o
100
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le-7
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T .
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_NO, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0 2 4 8 10
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
5 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.003 0.000 0.003
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o |
100 _: . T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.99 1.00 1.01
unitless

GCC _13.0.0-offlineEmis (Dev)

unitless

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0 2 4 6 8 10
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ] -
©
o
< ]
<) ]
5 10
0
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—-0.0015 0.0000 0.0015
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00



SpeciesConc NO2, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
o ||
N || |
< _
v ]
5 104
v
g
o |
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0015 0.0000 0.0015
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
[ - |
] |
100 i-m !
-90° -60° -30° 0° 30° 60° 90°
0.9992 1.0000 1.0008
unitless

GCC _13.0.0-offlineEmis (Dev)

unitless

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
2 4 6 8
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1] 7 |
©
o
< ]
<) ]
5 10
0
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0005 0.0000 0.0005
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00



SpeciesConc_NO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
id
|
] EEEER
©
o
£ ]
(& ]
s 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
ppb
Difference
Dev - Ref, Dynamic Range
11 )
©
l
< ]
= ] ]
(< ]
5 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
-2 0 2
ppb le-5
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
~
o : l
5 107 |
v
g
o
"
|
] |
100 ] T T T T T I
-90° -60° -30° 0° 30° 60° 90°
0.999 1.000 1.001
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
I
[N |
] EamEn
©
[a
< ]
[ ]
5 10
0
g
[a
100_: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ‘
©
o
< ]
<) ]
5 10
0
g
o
100_: T T T T T
-90° -60° -30° 0° 30° 60° 90°
-1 0 1
ppb le-5
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100_: 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)

SpeciesConc_N205, Zonal Mean

GCC_13.0.0-beta.0 (Ref) GCC_13.0.0-offlineEmis (Dev)

Pressure (hPa)

4.0x5.0 4.0x5.0
1 1
© ©
o [a
£ £
g g
3 -]
v 0
g g
o [a
100 _: T T T T T 100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.2 0.4 0.6 0.8 1.0 1.2 1.4 0.2 0.4 0.6 0.8 1.0 1.2 1.4
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
11 11
©
o
<
] v ]
10 1 5 101
0
g
a : = m
|
100 _: T T T T T 100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.0004 0.0000 0.0004 —0.00015 0.00000 0.00015
ppb ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
1 11
©
o
£ ]
] v ]
10 ] 5 10
0
g
] = 2 ]
] u ]
m ]
100 L , : ImeEm | 100 : : , : :
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.9985 1.0000 1.0015 0.50 0.7 1.00 1.50 2.00

unitless unitless



SpeciesConc_MPN, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 T T T T
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10 0.12 0.14
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
5 104
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le-5
Ratio
Dev/Ref, Dynamic Range
1] |
©
o
£ ]
(< ]
5 10
v
g
o
100 1 o
-90° -60° -30° 0° 30° 60° 90°
0.99994 1.00000 1.00006
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
< ]
[ ]
5 10
0
g
[a
100 T T T T
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10 0.12 0.14
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 104
0
g
o
100 | _ oemmme , |
-90° -60° -30° 0° 30° 60° 90°
-5 0 5
ppb le-5
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100_: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_PAN, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 1 ; :  cem— .
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
5 10
v
g
o
100 , | _ommme |
-90° -60° -30° 0° 30° 60° 90°
—0.0006 0.0000 0.0006
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
(a1
100 ) | _emmme ,
-90° -60° -30° 0° 30° 60° 90°
0.990 0.996 1.002 1.008
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a W
< ]
[ ]
5 10 4
o
g
o
100 1 ; : L remm— ,
-90° -60° -30° 0° 30° 60° 90°
0.02 0.04 0.06 0.08 0.10
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
100
-90° -60° -30° 0° 30° 60° 90°
0 5
ppb le-7
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ PPN, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 - i | oo ,
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 _: T T F T T
-90° -60° -30° 0° 30° 60° 90°
-1 0 1
ppb le-5
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 , | o |
-90° -60° -30° 0° 30° 60° 90°
0.9992 1.0000 1.0008
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
< ]
[ ]
5 10
0
g
[a
100 - i | _ pessmmmes ,
-90° -60° -30° 0° 30° 60° 90°
0.004 0.008 0.012
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
100
-90° -60° -30° 0° 30° 60° 90°
-4 0
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc _N20O, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100
-90° -60° -30° 0° 30° 60° 90°
100 200 300
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002
ppb
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.999999 1.000000 1.000001
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
£ ]
[ ]
5 10
0
g
[a
100
-90° -60° -30° 0° 30° 60° 90°
100 20 300
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
—-0.0008 0.0000 0.0008
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
£ ]
[ ]
5 10
0
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_NHx, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 : : S ,
-90° -60° -30° 0° 30° 60° 90°
0.01 0.02 0.03 0.04
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 ] , | = ,
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le-5
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 , e SN ,
-90° -60° -30° 0° 30° 60° 90°
0.998 1.000 1.002
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
< ]
[ ]
5 10
0
g
[a
100 : , S !
-90° -60° -30° 0° 30° 60° 90°
0.01 0.02 0.0 0.04
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1] i
©
o
< ]
<) ]
5 10
0
g
o
] L
100 ] ,
-90° -60° -30° 0°
-2.5 0.0
ppb
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
[a 8
100_: 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)

SpeciesConc NH3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

GCC_13.0.0-offlineEmis (Dev)
4.0x5.0

4.0x5.0

Pressure (hPa)

© ©
o [a
£ £
g g
3 -]
v 0
g g
o [a
100 _: T T T T T 100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.00005 0.00010 0.00015 0.00005 0.00010 0.00015
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
11 11
©
o
< ]
] v ]
10 1 5 101
0
g
o
100 ] , | e , 100 ] ,
-90° -60° -30° 0° 30° 60° 90° -90° -60°
-1.5 0.0 1.5 -1 0
ppb le—6 ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
1 11
©
o
£ ]
] v ]
10 ] 5 10
0
g
[a 8
100 _: T T JI . T T 100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.96 1.00 1.04 0.50 0.7 1.00 1.50 2.00

unitless unitless



SpeciesConc_NH4, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
s 104
v
g
o
100 : : S ,
-90° -60° -30° 0° 30° 60° 90°
0.01 0.02 0.03 0.04
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 ] , | g ,
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le-5
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
100 , e SR ,
-90° -60° -30° 0° 30° 60° 90°
0.9985 1.0000 1.0015
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a
S ]
[ ]
5 10
0
g
[a
100 : : SR !
-90° -60° -30° 0° 30° 60° 90°
0.01 0.02 0.03 0.04
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
<) ]
5 10
0
g
o
] b
100 ] ,
-90° -60° -30° 0°
—-2.5 0.0
ppb le—6
Ratio
Dev/Ref, Fixed Range
l 3
©
o
S ]
[ ]
5 10
o
g
[a 8
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc. MENO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0 4.0x5.0
11 1
© ©
o [a
< _ £ ]
(0] ] [ ]
5 10 5 101
v 0
g g
o [a
100 , "N i 100 , | SeSE—— ]
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.0006 0.0012 0.0018 0.0024 0.0006 0.0012 0.0018 0.0024
ppb ppb
Difference Difference
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
11 11
© ©
o o
s ] S
(0] h [} ]
5 10 S 10
v 0
g g
o o
100 ] , | _ommm , 100 ]
-90° -60° -30° 0° 30° 60° 90° -90°
-6 0 6 0
ppb le—7 ppb
Ratio Ratio
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
1 11
© ©
o o
< _ £ ]
(] ] [ ]
5 10 5 101
v 0
g g
o [a 8
[ |
100 ) | smmm  w , 100 ) | , | ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.99975 1.00000 1.00025 0.50 0.7 1.00 1.50 2.00
unitless

unitless



SpeciesConc ETNO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 1 ; . _ semm— .
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0002 0.0004 0.0006
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
5 10
v
g
o
100 , _ eeeemms |
-90° -60° -30° 0° 30° 60° 90°
-4 0 4
ppb le-7
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
(a1
n
] om [ 1]
100 , - |
-90° -60° -30° 0° 30° 60° 90°
0.9997 1.0000 1.0003
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 ]
©
[a W
< ]
[ ]
5 10 4
o
g
o
100 1 . . = .
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0002 0.0004 0.0006
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 ]
©
o
< ]
[} ]
5 10
0
g
o
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le—-10
Ratio
Dev/Ref, Fixed Range
l 3
©
o
< ]
[ ]
5 10
o
g
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc IPRNO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 , | = |
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0002 0.0004 0.0006
ppb
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
< ]
(< ]
S 10
v
g
o
100 , | e |
-90° -60° -30° 0° 30° 60° 90°
-1.5 0.0 1.5
ppb le—6
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
(a1
s W
100 A | #_rll ] H
-90° -60° -30° 0° 30° 60° 90°
0.9985 1.0000 1.0015
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 J
©
o
< ]
O] ]
5 104
a
g
o
100 1 , | - |
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0002 0.0004 0.0006
ppb
Difference
Dev - Ref, Restricted Range [5%,95%]
1 J
©
o
< ]
O] ]
5 10
a
e
[a N
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le—-10
Ratio
Dev/Ref, Fixed Range
l ]
©
o
< ]
] ]
5 101
a
o
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ NPRNQO3, Zonal Mean

GCC_13.0.0-beta.0 (Ref)

4.0x5.0
1 ]
©
o
£ ]
(& ]
5 104
v
g
o
100 , | _ ommm ,
-90° -60° -30° 0° 30° 60° 90°
0.0 2.5 5.0 7.5
ppb le-5
Difference
Dev - Ref, Dynamic Range
1 ]
©
o
S ]
(< ]
5 104
v
g
o
100 , | _omee— |
-90° -60° -30° 0° 30° 60° 90°
-2 0 2
ppb le-7
Ratio
Dev/Ref, Dynamic Range
1 3
©
o
£ ]
(< ]
5 10
v
g
o
] — B
100 A , l*__ | q
-90° -60° -30° 0° 30° 60° 90°
0.9985 1.0000 1.0015
unitless

GCC _13.0.0-offlineEmis (Dev)

4.0x5.0
1 J
©
o
< ]
O] ]
5 104
a
g
o
100 1 , | _ ommme ,
-90° -60° -30° 0° 30° 60° 90°
0.0 2.5 5.0 7.5
ppb le-5
Difference
Dev - Ref, Restricted Range [5%,95%]
1 J
©
o
< ]
O] ]
5 10
a
e
[a N
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
ppb le—-11
Ratio
Dev/Ref, Fixed Range
l ]
©
o
< ]
] ]
5 101
a
o
o
100 _: T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



	Nitrogen
	NOy
	NOx
	HNO2
	HNO3
	HNO4
	MPAN
	NIT
	NO
	NO2
	NO3
	N2O5
	MPN
	PAN
	PPN
	N2O
	NHx
	NH3
	NH4
	MENO3
	ETNO3
	IPRNO3
	NPRNO3


