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Jval ACET, Zonal Mean (Jul2019)
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Jval ALD2, Zonal Mean (Jul2019)
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Jval Br2, Zonal Mean (Jul2019)
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Jval BrCl, Zonal Mean (Jul2019)
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Jval BrNO2, Zonal Mean (Jul2019)
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Jval BrNO3, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 A
©
g’ 400 -
g
>
3 600
a
800
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0008 0.0016 0.0024
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
11111
200 A i |1
’ra l
T 400
o |
5
#3600
a
800 -
1000 - , , , , : |ll-
-90° -60° -30° 0° 30° 60° 90°
—0.00004 0.00000 0.00004
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
g_ 400
g
>
2 600
a
800
1000 1 | | | | |
-90° -60° -30° 0° 30° 60° 90°
le-03 le-02 le-01 1 10 100 1000
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200 -
©
< 400
g
=]
3 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0008 0.0016 0.0024
s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 | i !
i | | |
| |
© el
o
<= 400 A | | i i
g I |!
7 il f
& |
i
800 ] I I 1 1
I
1000 1 : LI ,
-90° -60° -30° 0°
—0.000008 0.000000 0.000008
s-1
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
< 400
g
>
2 600
a
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



Jval BrO, Zonal Mean (Jul2019)
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Jval CFC113, Zonal Mean (Jul2019)
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Jval CFC114,
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Jval CFC115, Zonal Mean (Jul2019)
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Jval CFC12, Zonal Mean (Jul2019)
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Jval CH2Br2, Zonal Mean (Jul2019)
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Jval CH2CI2, Zonal Mean (Jul2019)
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Jval CH2ICI, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 1
©
< 400
g
>
3 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
©
T 4001
o
S
#3600
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.000015 0.000000 0.000015
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
< 400
g
-]
2 600
a
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

200 A
©
g_ 400 -
g
>
3 600
a
800 -
1000 A , . T T T
-90° -60° -30° 0° 30° 60° 90°
0.0000 0.0004 0.0008 0.0012
s-1
Difference (1x1.25)
Dev Ref Restrlcted Range [5%,95%]
I'|II T T T --'I-rlr-rTl | IIT T
|‘I , i | ii
|
= I
T 400
o
5
#3600
a
| |
800 - .! |
1 i i 1
g |
1000 7] T T T - l T - T
-90° -60° -30° 0° 30° 60° 90°
—0.0000015 0.0000000 0.0000015
s-1
Ratio (1x1.25)
Dev/Ref, Fixed Range
|.,
'!
200 5
©
%_ 400
g
>
2 600
a
800
1000 !

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

-90°

0.50

-60° -30°

0° 90°
0.75 1.00 1.50 2.00

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

Jval CH20, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 1
400 -
600 A
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00005 0.00010 0.00015
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 - | i,
|
400 A
600 -
800 -
1000 A , . . . .
-90° -60° -30° 0° 30° 60° 90°
—0.000003 0.000000 0.000003
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
400
600
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200
©
g_ 400 -
o
>
3 600
a
800 -
1000 A , - T T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00005 0.00010 0.00015
s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
1 1
200 A | ,
|
5 | |
T 400 i
g | i
@ | |
s 600 7 il
& I
i
800 A |
I
HHHTHUHE !
1000 - : W il
-90° -60° -30° 30°
-6 0
s-1 le-7
Ratio (1x1.25)
Dev/Ref, Fixed Range
i
'!
200 |
©
%_ 400
o
>
2 600
a
800
1000 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)

Jval CH3Br, Zonal Mean (Jul2019)

Pressure (hPa)

GCC _13.0.0-beta.1 (Ref) GCHP_13.0.0-beta.1 (Dev)
4.0x5.0 1x1.25 regridded from c48
200 - 200 -
©
400 - < 400
g
a
600 A g 600 A
o
800 A 800 A
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°
0.000000 0.000015 0.000030 0.000000 0.000015 0.000030
s-1 s-1
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 - 200 -
©
400 - 400 -
p
=}
600 - #3600
a
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°
-6 0 6 —-2.5 0.0 2.5
s-1 le-7 s-1 le—-8
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 200
©
400 < 400
g
>
600 2 600
a
800 800
1000 i : : , : , 1000 : : :
-90° -60° -30° 0° 30° 60° 90° -90° 0° 30° 60° 90°
le-01 1 10 0.50 1.00 1.50 2.00
unitless

unitless



Jval CH3CCI3, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200
©
g’ 400
v
5
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.000000 0.000004 0.000008 0.000012
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
200
©
T 400 -
o
o}
#3600
a
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-2 0 2
s-1 le—7
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
g_ 400
v
-}
2 600
a
800 .
1000 III. T 1 T T I T
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200 -
©
< 400
g
=]
3 600
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.000000 0.000004 0.000008 0.000012
s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
kA AL LR Rl i R R R ae ek b o o L L L ik
200 -
©
T 400 -
g
=}
#3600
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
s-1 le-9
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
< 400
g
>
2 600
a
800
Looo Jii

OO

-90° -60° -30°
0.50 0.7 1.00

unitless



Jval CH3Cl, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200
©
g’ 400 -
o
>
3 600
a
800
1000 A , : T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.8 1.6 2.4
s-1 le—-7
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
©
T 400
o
>
#3600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-3 0 3
s-1 le-9
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
g_ 400
v
>
2 600
a
i
800
i
1000 2 . . | i |
-90° -60° -30° 0° 30° 60° 90°

le-02

le-01 1

unitless

10 100

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200
©
g_ 400 -
o
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.8 1.6 2.4
s-1 le-7
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
A AL L L R A ] G AR nen ke & & o o o L L L o L I i
200 A
©
T 400
v
5
#3600
a
800 A
1000 - : . . . .
-90° -60° -30° 0° 30° 60° 90°
-1 0 1
s-1 le—-10
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
%_ 400
o
>
2 600
a
800
Looo Jii

1.00
unitless

0.7

1.50

2.00



Jval CH3I, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 1
©
< 400
g
>
3 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00015 0.00030
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
©
T 4001
o
S
#3600
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.000006 0.000000 0.000006
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
[ 1
200
©
< 400
g
-]
2 600
a
800
1000 :

-90° -60°

-30° 0° 30° 60° 90°

le-01

1 10
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

unitless

200
©
g_ 400 -
o
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.00000 0.00015 0.00030
s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
T ol | T T "TTE!E!ITEF"i:
1 f
200 1 | i E i||| n
| Il
T ool | (
= | Ll 1
g |
2 I
& ! !
1111 1|
800 A il
1000 - , LITRRITL | i i
-90° -60° -30° 0° 30° 60° 90°
-1 0 1
s-1 le-7
Ratio (1x1.25)
Dev/Ref, Fixed Range
i
'!
200 |
©
%_ 400
o
>
2 600
a
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00



Jval CHBr3, Zonal Mean (Jul2019)
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Jval CINO3, Zonal Mean (Jul2019)
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Jval CIO, Zonal Mean (Jul2019)
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Jval CIOO, Zonal Mean (Jul2019)
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Jval ETHLN, Zonal Mean (Jul2019)
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Jval ETNO3, Zonal Mean (Jul2019)
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Jval ETP, Zonal Mean (Jul2019)
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Jval GLYC, Zonal Mean (Jul2019)
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Jval H1301, Zonal Mean (Jul2019)
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Jval H2402, Zonal Mean (Jul2019)
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Jval H202, Zonal Mean (Jul2019)
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Jval HAC, Zonal Mean (Jul2019)
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Jval HC5A, Zonal Mean (Jul2019)
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Jval HCFC123, Zonal Mean (Jul2019)
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GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 1
©
< 400
g
>
3 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.5 1.0 1.5
s-1 le-8
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 -
©
T 4001
o
S
#3600
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
-2.5 0.0 2.5
s-1 le-10
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
< 400
g
-]
2 600
a
800
1000 420 | !

-60°

-30°

OO

30° 60° 90°

le-02

le-01

1
unitless

10 100

Zonal Mean (Jul2019)

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200
©
g_ 400 -
o
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 0.5 1.0 1.5
s-1 le-8
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
Sk A A AL AR Rl e MR praanendh & & o o o L L i L [ i
200 A
©
T 400
v
5
#3600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
s-1 le—-12
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
%_ 400
o
>
2 600
a
800
Looo Jii

-90° 0°

0.50 0.7 1.00
unitless



Jval HCFC22, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 A
©
g’ 400 -
g
5
3 600
a
800
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 1.5 3.0 4.5
s-1 le-9
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
©
T 400
g
>
#3600
a
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
—6 0 6
s-1 le—-11
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
g_ 400
g
>
2 600
a
800
1000 B , , g ,
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200
©
g_ 400 -
o
>
3 600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 1.5 3.0 4.5
s-1 le-9
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
ek a AR A h e s e RERZacaaian b & o o o o _ & nd T
200 A
©
T 400
v
5
#3600
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-2 0 2
s-1 le—-12
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
%_ 400
o
>
2 600
a
800
Looo Jii !
-90° -60° -30° 0°
0.50 0.7 1.00

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

Jval HMHP, Zonal Mean (Jul2019)
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Jval HNO2, Zonal Mean (Jul2019)
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Jval HNO4, Zonal Mean (Jul2019)
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Jval HOBr, Zonal Mean (Jul2019)
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Jval HOCI, Zonal Mean (Jul2019)
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Jval HOI, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 1
©
< 400
g
>
3 600
a
800 A
1000 T T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
0.000 0.004 0.008 0.012
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
= |
T 4001
o
S
#3600
a
800 - i
! |
1000 T T T T T T -
-90° -60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
< 400
g
-]
2 600
a
800
1000 II. T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-03 1le-02 1le-01 1 10 100 1000
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200 -
©
< 400
o
=]
3 600
a
800 -
1000 T T T T T T 1
-90° -60° -30° 0° 30° 60° 90°
0.000 0.004 0.008 0.012
s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
| | ‘ 1
200 A o i
_ | |
(C
400 - | | | 1!
o |
3 I | |
[a
800 - i |
1000 - i H :
-90° -60° -30° 0°
—0.00006 0.00000 0.00006
s-1
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
< 400
o
>
2 600
a
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



Jval HONIT, Zonal Mean (Jul2019)
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Jval HPALD1, Zonal Mean (Jul2019)
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Jval HPALDZ2, Zonal Mean (Jul2019)
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Jval HPALD3, Zonal Mean (Jul2019)
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Jval 12, Zonal Mean (Jul2019)
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Jval 1203, Zonal Mean (Jul2019)
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Jval IBr, Zonal Mean (Jul2019)
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Jval ICPDH, Zonal Mean (Jul2019)
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Jval IDCHP, Zonal Mean (Jul2019)
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Jval IDN, Zonal Mean (Jul2019)
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Jval IHN3, Zonal Mean (Jul2019)
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Jval IHN4, Zonal Mean (Jul2019)
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Jval INO, Zonal Mean (Jul2019)
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Jval INPB, Zonal Mean (Jul2019)
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Jval INPD, Zonal Mean (Jul2019)
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GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 -
©
< 400
o
>
3 600
a
800 A
1000 A , . . . T .
-90° -60° -30° 0° 30° 60° 90°
0.00 0.05 0.10 0.15 0.20 0.25
s-1
Difference (1x1.25)
Dev - Ref, Dynamic Range
|
200 - 1
|
= |
400 -
- |
S
#3600
a
800 - |
1000 1 . | . . . ‘ :
-90° -60° -30° 0° 30° 60° 90°
—0.006 0.000 0.006
s-1
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
< 400
g
-]
2 600
a
800
1000 III. T T T T T
-90° -60° -30° 0° 30° 60° 90°

e

le-03

le-02 1le-01 1

unitless

10 100 1000

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200 A
400
600
800 -

1000 A , - T T T /
-90° -60° -30° 0° 30° 60° 90°
0.00 0.05 0.10 0.15 0.20 0.25

s-1
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
1
200 A | i [
|
400 -
|
600 -
1
!
800 - !
|
1000 1 :
-90° 0°
—0.0015 0.0000
s-1

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

0° 30°

1.00
unitless

1.50

60° 90°

2.00



Jval IONO, Zonal Mean (Jul2019)
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Jval IPRNO3, Zonal Mean (Jul2019)
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Jval MCRENOL, Zonal Mean (Jul2019)
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Jval MCRHNB, Zonal Mean (Jul2019)
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Jval MEK, Zonal Mean (Jul2019)
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Jval MENO3, Zonal Mean (Jul2019)
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Jval MONITU, Zonal Mean (Jul2019)
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Jval MVKHCB, Zonal Mean (Jul2019)
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Jval MVKN, Zonal Mean (Jul2019)
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Jval N20, Zonal Mean (Jul2019)

GCC_13.0.0-beta.1 (Ref)

4.0x5.0
200 A
©
g’ 400 -
g
>
3 600
a
800
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.0 1.5 3.0 4.5
s-1 le—-7
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
©
T 400
g
>
#3600
a
800 -
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
-8 0 8
s-1 le-9
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200
©
g_ 400
g
>
2 600
a
II (]
1
800
1000 2 . . | 1 |
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

GCHP_13.0.0-beta.1 (Dev)
1x1.25 regridded from c48

200
©
g_ 400 -
o
>
3 600
a
800 A
1000 - : : . . .
-90° -60° -30° 0° 30° 60° 90°
0.0 1.5 3.0 4.5
s-1 le-7
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
e A A AL R 2 bl AR aanendh 2 & o o o o L i & m A
200 A
©
T 400
v
5
#3600
a
800 A
1000 - : . . . .
-90° -60° -30° 0° 30° 60° 90°
-2.5 0.0 2.5
s-1 le—-10
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
©
%_ 400
o
>
2 600
a
800
Looo Jii

-90° -60° -30° 0°
0.50 0.7 1.00

unitless



Jval N205, Zonal Mean (Jul2019)
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Jval NIT, Zonal Mean (Jul2019)
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Jval NO, Zonal Mean (Jul2019)
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Jval NO2, Zonal Mean (Jul2019)
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Jval NO3, Zonal Mean (Jul2019)
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Jval 02, Zonal Mean (Jul2019)
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