Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConc Bry, Zonal Mean (Apr2019)

GCC _13.0.0-rc.0 (Ref)
4.0x5.0

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 A 200 A
©
400 - < 400
g
2
600 A g 600
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°
0.008 0.016 0.024 0.008 0.016 0.024
ppb

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

600 -

800 A

1000 A

-90

° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002
ppb

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

200

400

unitless

ppb
Difference (1x1.25)

o]

Pressure (hPa)

-0.001 0.000
ppb

Ratio (1x1.25)

Dev/Ref, Fixed Range

400

600 -

Pressure (hPa)

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConc BrOx, Zonal Mean (Apr2019)

GCC _13.0.0-rc.0 (Ref)

4.0x5.0
200 A
400 A
600 A
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.006 0.012 0.018
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
400
600 -
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.0025 0.0000 0.0025
ppb

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

unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 A
400 -
600 A
800 A
1000 ~ , . . . T
-90° -60° -30° 0° 30° 60° 90°
0.006 0.012 0.018
ppb

Difference (1x1.25)

]

EEER"

T T wl T 1
-90° -60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
ppb

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

-90° -60° -30° 0°
0.50 0.7 1.00

unitless



Pressure (hPa)

SpeciesConc Br, Zonal Mean (Apr2019)

Pressure (hPa)

Pressure (hPa)

GCC_13.0.0-rc.0 (Ref) GCHP_13.0.0-rc.0 (Dev)
4.0x5.0 1x1.25 regridded from c48
200 - 200 -
©
400 A < 400
g
a
600 - @ 600 -
a
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°
0.006 0.012 0.018 0.006 0.012 0.018
ppb ppb
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 - 200 -
©
400 - < 400 -
g
?
600 - o 600 -
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°
—0.001 0.000 0.001 -6 0 6
ppb ppb le=5
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
fi
200 A | 200
|
| © 1Y
400 1 £ 400 | f
v | 00—
2 1l
600 ﬂ' ® 600 I
= I il
> b
800 A 800 11
1000 - , ; , : : 1000 AT Hhilﬂpi
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
le-01 1 10 0.50 0.7 1.00

unitless unitless



Pressure (hPa)

SpeciesConc _Br2, Zonal Mean (Apr2019)

GCC_13.0.0-rc.0 (Ref)

4.0x5.0
200 -
g
< 400 A
g
>
2 600
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
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 -
g
< 400 -
g
>
2 600 -
a

-60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
ppb

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

200 A

400 -

600 -

800 ~

1000 A

-90°

-60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

Pressure (hPa)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 -
T
< 400 A
g
=}
2 600
a
800 -
1000 , ! . ; .
-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
g
< 400 A
g
>
3 600 -
a

-90° -60° -30° 0°

0.0000 0.0001
ppb

Ratio (1x1.25)

200

400

600

1.00
unitless



Pressure (hPa)

SpeciesConc BrCl, Zonal Mean (Apr2019)

GCC _13.0.0-rc.0 (Ref)

4.0x5.0
’-——
200 A
g
< 400 A
g
>
2 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.003 0.006 0.009
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 A
g
< 400 -
g
>
2 600 -
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002
ppb

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

unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 A
400 -
600 A
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.003 0.006 0.009
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
. T T |
200
400 A
600 -
800 -
1000 i I I I L i IIII I
-90° -60° -30° 0° 30° 60° 90°
—0.00025 0.00000 0.00025
ppb

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

unitless



Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

SpeciesConc BrNO2, Zonal Mean (Apr2019)

GCC _13.0.0-rc.0 (Ref)

4.0x5.0
o —

200

400 A

600

800

1000 7] T T T T T

-90° -60° -30° 0° 30° 60° 90°
0.00004 0.00008 0.00012
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
i e B

200

400 -

600 -

800 -
1000 | I : I III | ([T I

-90° -60° -30° 0° 30° 60° 90°
-2 0 2
ppb le-5

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

unitless

Pressure (hPa)

Pressure (hPa)

Pressure (hPa)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

.
200
400 1
600
800
1000 T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.00004 0.00008 0.00012
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
200 TR
400 1
600
800
1000 : ik
-90° -60° -30°

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

gt

f!TﬂWm

1.00
unitless



SpeciesConc_BrNO3,

GCC_13.0.0-rc.0 (Ref)

4.0x5.0
e E-ﬁ
200 1
5
< 400 A
g
S
2 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.000 0.004 0.008 0.012
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
E T
200 A
g
< 400 -
g
>
2 600 -
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200 A
g
< 400 A
o
S
# 600 -
a
800 A
1000 1 : ,
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1
unitless

Zonal Mean (Apr2019)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 1
T
< 400 A
g
=}
2 600
a
800 A
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
0.000 0.004 0.008 0.012
ppb
Difference (1x1.25)
Dev Ref Restrlcted Range [5%, 5%]
200 1 i
g
< 400 -
g
>
3 600 -
a
800 -
1000 , , ,
-90° -60° -30° 0°
—0.0002 0.0000
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
200
g
< 400 A
g
=}
2 600 -
a
800 A
1000 -l :
-90° -60° -30° 0° 30° 60° 90°
0. 75 1.00 1.50 2.00

unitless



SpeciesConc BrO, Zonal Mean (Apr2019)

GCC_13.0.0-rc.0 (Ref)

GCHP 13.0.0-rc.0 (Dev)

4.0x5.0 1x1.25 regridded from c48
200 1 200 -
© ©
< 400 - < 400
g g
2 2
§ 600 A @ 600 A
[a o
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°
0.006 0.012 0.018 0.006 0.012 0.018
ppb ppb
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
aills i O T ——— iIE
200 - 200 -
© ©
< 400 < 400 -
g g
> >
2 600 - 2 600 -
a a
800 - 800 -
1000 T T T T T T 1000 1 ' ﬁ : i ! Jiim : |
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
—0.002 0.000 0.002 —0.00025 0.00000 0.00025
ppb ppb
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
i.
200 A
g g
< 400 A <
o g
S =}
#2600 2
a a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-01 1 10 1.00
unitless

unitless



SpeciesConc CH3Br, Zonal Mean (Apr2019)

GCC_13.0.0-rc.0 (Ref)

unitless

GCHP 13.0.0-rc.0 (Dev)

4.0x5.0 1x1.25 regridded from c48
200 200
© ©
< 400 < 400
g g
? ?
§ 600 g 600
[a o
800 800
1000 1000
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.000 0.002 0.004 0.006 0.000 0.002 0.004 0.006
ppb ppb
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
miﬂﬂ : ' . YT
200 - 200 "
© ©
< 400 < 400 -
g g
> >
2 600 - 3 600 -
a 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°
—0.0006 0.0000 0.0006 —0.00025 0.00000 0.00025
ppb ppb
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200 A
g g
< 400 A < 400 A
o g
? a
9 600 - @ 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-03 le-02 le-01 1 10 100 1000 0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc CH2Br2, Zonal Mean (Apr2019)

GCC _13.0.0-rc.0 (Ref)

4.0x5.0
200 1
T
< 400 A
g
>
2 600
a
800 -
1000 , :
-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
g
< 400 -
g
>
2 600 -
a
800 -
1000 T T T T T T
-90° -60° -30° 0° 30° 60° 90°
—-0.00015 0.00000 0.00015
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
200 1
T
< 400 A
g
-
#2600
a
800 -
1000 : . . . .
-90° -60° -30° 0° 30° 60° 90°

e

le-03 1le-02 1e-01 1

unitless

10

100

1000

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200 -
T
< 400 A
g
=}
2 600
a
800 -
1000 : :
-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%]
.“."*.TIFH i R e
200
g
< 400
g
>
3 600
a
800
1000 .
-90° -60° 30° 0°
0
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
il
200 il
T
< 400 A
g
=}
#3600
a
800 -
1000 : : . . .
-90° -60° -30° 0° 30° 60° 90°
0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_CHBr3,

GCC_13.0.0-rc.0 (Ref)

Zonal Mean (Apr2019)

GCHP 13.0.0-rc.0 (Dev)

4.0x5.0 1x1.25 regridded from c48
200 - 200 -
© ©
< 400 - < 400
g g
a a
$ 6001 $ 6001
[a o
800 A 800 A
1000 : : 1000 ! ,
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 30° 60° 90°
0.0000 0.0005 0.0010 0.0015 0.0000 0.0005 0.0010 0.0015
ppb ppb
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 - T
© ©
< 400 <
g g
> >
2 600 - i
a a
800 -
1000 1 , i H“!ﬁ , ,
-90° -60° -30° 0° 30° 60° 90°
—0.00015 0.00000 0.00015
ppb
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Range
200 A 200
g g
< 400 A < 400 A
o .
? a
9 600 - @ 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°
unitless 0.50 0.7 1.00 1.50 2.00

unitless



SpeciesConc_ HOBr, Zonal Mean (Apr2019)

GCC_13.0.0-rc.0 (Ref)

unitless

GCHP 13.0.0-rc.0 (Dev)

4.0x5.0 1x1.25 regridded from c48
200 1 200 -
© ©
< 400 - < 400
g g
> =]
2 600 - 2 600 -
a 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°
0.003 0.006 0.009 0.003 0.006 0.009
ppb ppb
Difference (1x1.25) Difference (1x1.25)
Dev - Ref, Dynamic Range Dev - Ref, Restricted Range [5%,95%]
200 200
© ©
< 400 < 400 -
g g
> >
2 600 - 2 600 -
a a
800 - 800 -
1000 T T T T T T 1000 T T T T T
-90° -60° -30° 0° 30° 60° 90° -90° -60° -30° 0° 60° 90°
—0.0015 0.0000 0.0015 —0.0003 0.0000 0.0003
ppb ppb
Ratio (1x1.25) Ratio (1x1.25)
Dev/Ref, Dynamic Range Dev/Ref, Fixed Rang
200 A
g g
< 400 A <
o g
- =]
0 0
g g
(a1 [a

unitless



SpeciesConc_HBr,

GCC_13.0.0-rc.0 (Ref)

4.0x5.0
200 1
5
< 400 A
g
>
2 600
a
800 A
1000 A , . . l . T
-90° -60° -30° 0° 30° 60° 90°
0.0008 0.0016 0.0024
ppb
Difference (1x1.25)
Dev - Ref, Dynamic Range
200 -
g
< 400 -
g
>
2 600 -
a
800 -
1000 - . il============= .
-90° -60° -30° 60° 90°
—0.0004 0.0000 0.0004
ppb
Ratio (1x1.25)
Dev/Ref, Dynamic Range
-
200 A
g
< 400 A
o
-
# 600 -
a
800 A
1000 7] T T T T T
-90° -60° -30° 0° 30° 60° 90°
le-02 le-01 1 10 100
unitless

Zonal Mean (Apr2019)

GCHP_13.0.0-rc.0 (Dev)
1x1.25 regridded from c48

200
5
< 400 A
v
>
2 600
a
800 A
1000 - . . | L .
-90° -60° -30° 0° 30° 60° 90°
0.0008 0.0016 0.0024
ppb
Difference (1x1.25)
Dev - Ref, Restricted Range [5%,95%]
| IIIIHIIIIII QO 11111710
200 1 11 il
s
< 400 A
v
>
3 600 -
a
|
800 A I
1000 - :
-60°
0.0000
ppb
Ratio (1x1.25)
Dev/Ref, Fixed Range
I=I 11 1 ..I Ill " --I
III | I 1I1IIIIII [
Ii [ |
—~ | | | |
© I I
< 400 111
g
> in
® 600 |
o .
1
800 ,
1000 RRAAET 48 :
-90° -60° -30° 0° 30°
0.50 0.7 1.00 1.50 2.00

unitless



	Bromine
	Bry
	BrOx
	Br
	Br2
	BrCl
	BrNO2
	BrNO3
	BrO
	CH3Br
	CH2Br2
	CHBr3
	HOBr
	HBr


