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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
Br2 / Ratio @ Surface for Jan Br2/ Ratio @ 500 hPa for Jan

60°N |-

30°N S T 30°N
b ]
Mmﬂt;
0° e f’f ‘ 0°
o ? :
; "k ;
30°S | 3 30°S
60°S 60°S
180°  120°W  60°W 0° 60°E 120°E 180° 180°  120°W  60°W 0° 60°E 120°E 180°
0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Runl/v11-02d-Runl v11-02e-Runl/v11-02d-Runl
Br2 / Ratio @ Surface for Jan Br2/ Ratio @ 500 hPa for Jan
60°N |m
30°N
0° -
30°S § -
60°S
180°  120°W  60°W 0° 60°E 120°E 180° 180°  120°W  60°W 0° 60°E 120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
Br / Ratio @ Surface for Jan Br/ Ratio @ 500 hPa for Jan

60°N [apt

30°N |- 30°N

00

30°S 30°S

60°S 60°S

180°  120°W  60°W 0° 60°E  120°E  180° 180°  120°W  60°W 0° 60°E  120°E  180°
050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
Br/ Ratio @ Surface for Jan Br/ Ratio @ 500 hPa for Jan

30°N

00

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
BrO / Ratio @ Surface for Jan BrO/ Ratio @ 500 hPa for Jan

30°N

30°S

60°S 60°S

180°  120°W  60°W 0° 60°E  120°E  180° 180°  120°W  60°W 0° 60°E  120°E  180°
050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
BrO / Ratio @ Surface for Jan BrO/ Ratio @ 500 hPa for Jan

30°N 30°N
00
30°S |

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
HOBr / Ratio @ Surface for Jan HOBr/ Ratio @ 500 hPa for Jan

60°N

0° 0°

30°S 30°S

60°S 60°S
180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
HOBr / Ratio @ Surface for Jan HOBI/ Ratio @ 500 hPa for Jan

60°N

0 0 0 i
30°N ."‘." § ; :
'ir‘ A '

00

30°S 30°S

60°S 60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
HBr / Ratio @ Surface for Jan HBr/ Ratio @ 500 hPa for Jan

0° g

30°S {* 30°S |-

60°S 60°S |-

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
HBr / Ratio @ Surface for Jan HBr/ Ratio @ 500 hPa for Jan

30°N 30°N

00

30°S

30°S |-

60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
BrNO2 / Ratio @ Surface for Jan BrNO2/ Ratio @ 500 hPa for Jan

180°  120°W  60°W 0° 60°E  120°E  180° 180°  120°W  60°W 0° 60°E  120°E  180°
050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
BrNO2 / Ratio @ Surface for Jan BrNO2/ Ratio @ 500 hPa for Jan

60°N

30°N

00

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



60°N | 3P

30°N

00

30°S |-

60°S 4

GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
BrNO3 / Ratio @ Surface for Jan

180°

30°S

60°S

120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
BrNO3 / Ratio @ Surface for Jan

i
. | B 1
N
[ ]

180°

120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
BrNO3/ Ratio @ 500 hPa for Jan

,’

30°N _rﬂ' . i ]
s Anane:
.

0° i’ 7

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
BrNO3/ Ratio @ 500 hPa for Jan

30°N

120°W

180° 60°W 0° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
CHBr3 / Ratio @ Surface for Jan CHBr3/ Ratio @ 500 hPa for Jan

GOON : b ) 600N B

30°N 30°N

0° | |

30°S 30°S |-

60°S 60°S

180°  120°W  60°W 0° 60°E  120°E  180° 180°  120°W  60°W 0° 60°E  120°E  180°
050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
CHBr3 / Ratio @ Surface for Jan CHBr3/ Ratio @ 500 hPa for Jan

B60°N |-y

30°N

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



60°N |-k

30°N

00

30°S

60°S

180°

60°N |-l

30°N

00

30°S

60°S

180°

GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
CH2Br2 / Ratio @ Surface for Jan

v11-02e-Runl/v11-02e-Run0
CH2Br2/ Ratio @ 500 hPa for Jan

60°N |-y
30°N
00

30°S

60°S

120°w  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
CH2Br2 / Ratio @ Surface for Jan

v11-02e-Runl/v11-02d-Runl
CH2Br2/ Ratio @ 500 hPa for Jan

B60°N |-y
30°N
00

30°S

60°S

120°w  60°W 0° 60°E  120°E 180°

180°

120°w  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



60°N |-l

30°N

00

30°S

60°S

180°

60°N |-l

30°N

00

30°S

60°S

180°

GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
CHS3Br / Ratio @ Surface for Jan

v11-02e-Runl/v11-02e-Run0
CHS3Br/ Ratio @ 500 hPa for Jan

60°N |-y
30°N
00

30°S

60°S

120°w  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
CHS3Br / Ratio @ Surface for Jan

v11-02e-Runl/v11-02d-Runl
CHS3Br/ Ratio @ 500 hPa for Jan

B60°N |-y
30°N
00

30°S

60°S

120°w  60°W 0° 60°E  120°E 180°

180°

120°w  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



30°N

GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
MPN / Ratio @ Surface for Jan

v11-02e-Runl/v11-02e-Run0
MPN/ Ratio @ 500 hPa for Jan

60°N [
30°N
0° |

30°S

60°S

180°

30°N

00

30°S

60°S

180°

120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MPN / Ratio @ Surface for Jan

v11-02e-Runl/v11-02d-Runl
MPN/ Ratio @ 500 hPa for Jan

60N |

30°N

0° |

30°S

60°S |»

60°W

120°W

0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
ISOPND / Ratio @ Surface for Jan ISOPND/ Ratio @ 500 hPa for Jan

T

“_"%;_., )
Chy 8

!
|
N

am w0
- |ln|.h W '| Illl?"“ .
B )/
EY
] % »

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
ISOPND / Ratio @ Surface for Jan ISOPND/ Ratio @ 500 hPa for Jan

|| !II. “.'4".‘.

0 Pl

| r».: - - '- ‘
] .
; o B
I I ln*ll | lir'

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
ISOPNB / Ratio @ Surface for Jan ISOPNB/ Ratio @ 500 hPa for Jan

\\l l
|
| !

¥

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
ISOPNB / Ratio @ Surface for Jan ISOPNB/ Ratio @ 500 hPa for Jan

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
MOBA / Ratio @ Surface for Jan

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MOBA / Ratio @ Surface for Jan

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
MOBA/ Ratio @ 500 hPa for Jan

60°N

30°N

v"

0° 2 Bl N

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MOBA/ Ratio @ 500 hPa for Jan

Im!i Y
A
B I

lfa V"ﬂ‘.

e
Il- | |
I,

|
a

180°  120°W  60°W 0° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
PROPNN / Ratio @ Surface for Jan

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
PROPNN / Ratio @ Surface for Jan

180°

120°w  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
PROPNN/ Ratio @ 500 hPa for Jan

60°N

30°N |E

180°

120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
PROPNN/ Ratio @ 500 hPa for Jan

60°N

30°N |E

180°

i\
Tee

120°w  60°W 0° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
HAC / Ratio @ Surface for Jan

60°N [

30°N

00

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
HAC / Ratio @ Surface for Jan

60°N [ i
30°N

00

30°S

120°W

180° 60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
HAC/ Ratio @ 500 hPa for Jan

60°N [t
30°N |-

00

30°S

60°S

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
HAC/ Ratio @ 500 hPa for Jan

2
60°N
30°N 2

00

30°S

60°S

60°W 0°

120°W

180° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
GLYC / Ratio @ Surface for Jan

60°N

30°N

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
GLYC / Ratio @ Surface for Jan

60°N | il

30°N

180°

120°W

60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
GLYC/ Ratio @ 500 hPa for Jan

60°N

30°N &

60°S

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
GLYC/ Ratio @ 500 hPa for Jan

60°N |

30°N

60°S

180°

120°W

60°W 0° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0 v11-02e-Runl/v11-02e-Run0
MVKN / Ratio @ Surface for Jan MVKN/ Ratio @ 500 hPa for Jan

60°N 60°N F‘ﬂ
30°N 30°N :4“‘ o

P "a-

o | !f.';b

30°S 30°S r e 0
ll | |
" [ | H
60°S X 60°S ! | 8 I | IE
[ N |
= &
N

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 050 0.61 0.74 0.90 1.10 1.34 1.64 2.00
v11-02e-Run1 / v11-02d-Runl v11-02e-Run1 / v11-02d-Runl
MVKN / Ratio @ Surface for Jan MVKN/ Ratio @ 500 hPa for Jan

60°N

9 ' N pN
0° g AL I mrmi

180°  120°W  60°W 0° 60°E  120°E 180° 180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00 0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
MACRN / Ratio @ Surface for Jan

\

]
B
: P

r- | |
L y
Fgct !

| |
[ %

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MACRN / Ratio @ Surface for Jan

180°

120°w  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02e-Run0
MACRN/ Ratio @ 500 hPa for Jan

30°S

180°  120°W  60°W 0° 60°E  120°E 180°

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MACRN/ Ratio @ 500 hPa for Jan

lfu & ¢
i 8 . |
y ¥ -
/| lln‘«i '*h Ws&f
A .

NS

N
| )
L “A
|

30°S gl:; -:!f:f "= " iﬁu.

120°W

180° 60°W 0° 60°E  120°E 180°

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00



GEOS-Chem Ratio Maps at surface and 500 hPa

v11-02e-Runl/v11-02e-Run0
MAP / Ratio @ Surface for Jan

60°N |- <o

30°N

30°S

60°S |-

180°  120°W  60°W 0° 60°E  120°E

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MAP / Ratio @ Surface for Jan

180°

180°  120°W  60°W 0° 60°E  120°E

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

180°

v11-02e-Runl/v11-02e-Run0
MAP/ Ratio @ 500 hPa for Jan

B60°N |-

30°N

00

30°S

60°S

180°

120°W  60°W 0° 60°E 120°E

050 0.61 0.74 0.90 1.10 1.34 1.64 2.00

v11-02e-Runl/v11-02d-Runl
MAP/ Ratio @ 500 hPa for Jan

180°

B60°N |-

30°N

00

30°S

60°S

180°

120°W  60°W 0° 60°E 120°E

0.50 0.61 0.74 0.90 1.10 1.34 1.64 2.00

180°



GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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GEOS-Chem Ratio Maps at surface and 500 hPa
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