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1 Figures

0.0e+00 2.0e+00 4.0e+00 6.06+00 B.0e+00 1.0e+01

Fig. S 1. Measured OC (left) and OA (right) concentrations, for urban (top), remote (middle) and

marine (bottom) locations. The date 00/0000 means all months and all years of data.
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Fig. S 2. Number of data points of OC (left) and OA (right) measurements on a 5x5 grid for urban
(top), remote (middle) and marine (bottom) locations. The date 00/0000 means all months and all

years of data.
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Fig. S 3. Annual mean surface OC concentration calculated by the models. The models’ reference
year is shown in each title; 9999 means year 2006 as defined by the emissions, but the climate was

calculated online, it was not nudged to any climatology or reanalysis.
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Fig. S 3, continued.
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Fig. S 3, continued.

GISS—TOMAS ~ OA (Annual 2006)
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Fig. S 3, continued.

0sloCTM2 ~ OA (Annual 2006)

LMDz—INCA — OA (Annual 2006) .
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Fig. S 4. Comparison of model results with OC measurements. Stations are marked by color: urban
(brown), remote (green), marine (blue). The year in parenthesis next to the model name denotes

the simulated year.
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Fig. S 4, continued.
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Fig. S 5. Same as Fig. S 4 for OA measurements.
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Fig. S 5, continued.
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Fig. S 8. OC seasonal variability of OA chemical composition for the models not presented in the
main paper, for Colorado, USA (urban). Colors are tPOC (brown), trSOC (green), ntrSOC (blue),

mPOC (cyan), and MSA (orange). Each panel shows the model name and the coordinates of the

center of the box where the station is located. Note the different scales on the y-axes.

16



CAM5-MAM3 (lon: —107.50, lat: 36.95) CCSM4-Chem (lon: —107.50, lat: 36.95) ECHAM5-HAM2 (lon: —106.88, lat: 38.24)

6F
4l 4l
=5k - &
E £ €
% 4 % 3 B 3F
2 = 2
L3 2z 2
£ gr g2r
e 2 e b4
8 81t 81t + -l- l
1
0 0 i oLk ki + }
J FMAMUJJASOND J FMAMYJYJASONTED J FMAMUJJASOND
GEOS—Chem (lon: —107.50, lat: 38.00) GISS—modelE~G (lon: —108.75, lat: 37.00) GMI (lon: =107.50, lat: 38.00)
=T i T
E £ €
B 3F % 3 B 3F
2 2 A
2 2 2
g g2 g2
e 2 2
8 1+ { i 8 1t * 81+
i k% ¥ . oL ¥
JFMAMUJJASOND JFMAMUJJASONDPD JFMAMUJJASOND
HodGEM2—ES (lon: —106.88, lat: 37.50) IMPACT (lon: —110.00, lat: 38.00) 0sloCTM2 (lon: —106.88, lat: 37.97)
6_
ol sl =T
[3 £ €
%3 - % 3r
2 2 A
2 23 2
g? £ g2
e e2 2
Q o Q
<3 e, e 1F + + |
oL ¥ . ko '[' ¥
JFMAMUJJASOND JFMAMUJJASOND JFMAMUJJASOND
SPRINTARS (lon: —108.00, lot: 37.57) TM4—ECPL-F (lon: —106.50, lot: 37.00)
=T =T
[3 £
G 3F % 3
2 ICA
L 2
s 2 s 2f
e 2
8t gt {. -l- .}
R, ¥ oL ¥ L) ¥

0
) J FMAMUJUJASOND J FMAMUJUJASOND

Fig. S 9. Same as Fig. S 8 for Colorado, USA (remote).

17



2

OC remote (ugC m™) OC remote (ugC m™) OC remote (ugC m™)

0C remote (ugC m™)

CAMS-MAM3 (lon: 120,00, lat: 29.37)
25+

[N
o
T

o
T
»
—-—
—
—
——
———
—
——
-
"
—

J FMAMUJJASONTD
GEOS—-Chem (lon: 120.00, lat: 30.00)
25

LIIUNER
. e

JFMAMUJJASOND
HadGEM2-ES (lon: 120.00, lat: 30.00)
25

e
i

J FMAMUJIJASOND
SPRINTARS (lon: 119.25, lat: 30.84)

FIRLTRTN
|

J FMAMUJUJASOND

OC remote (ugC m~) 0C remote (ugC m~) OC remote (ugC m~)

w
T

0C remote (ugC m™)

CCSM4—Chem (lon: 120.00, lat: 29.37)

25F

n
o
T

w
T

BARTR R

o
T

w
T

J FMAMUJJASONTED

GISS—modelE~G (lon: 118.75, lat: 31.00)

25

e

o
T

w
T

J FMAMYJASONTED
IMPACT (lon: 120.00, lat: 30.00)
25F

20

0
J FMAMUJUJASOND

TM4—ECPL—F (lon: 118.50, lat: 31.00)
25F

J FMAMUJUJASOND

Fig. S 10. Same as Fig. S 8 for LinAn, China (remote).

OC remote (ugC m™) OC remote (ugC m™)

OC remote (ugC m™)

[=]
T T T T T
»
-
—_—
—
——
———
—
——
-
»
—

ECHAM5-HAM2 (lon:

25

[¥]
[=]

&

=]

wn

25

20

25

20

J FMAMJJASOND
GMI (lon: 120.00, lat: 30.00)

JFMAMUJ JASOND
OsloCTM2 (lon: 120.94, lat: 29.53)

J FMAMUYJJASOND

120.00, lat: 30.78)

18



CAM5-MAM3 (lon: 25.00, lat: 35.05) CCSM4—-Chem (lon: 25.00, lat: 35.05) ECHAM5-HAM2 (lon: 26.25, lat: 34.51)

T o3 e 3F
E £ €
(5] (5] Q
g g g ‘ I
S g, g, +
2 2 2
o o o
£ £ £ * { * * I]
e & e
8 g g 'l
0
J FMAMUJJASONTD J FMAMUJJASONTED J FMAMJJASOND
GEOS—Chem (lon: 25.00, lat: 36.00) GISS—modelE-G (lon: 26.25, lat: 35.00) GMI (lon: 25.00, lat: 36.00)

>
T

=]
T

[
T

LT T

T

OC remote (ugC m™)
- )
T

OC remote (ugC m™)
N
T
—
—
——
—
—
——
—
—
OC remote (ugC m™)
N

JFMAMUJJASOND JFMAMUJJASOND JFMAMUJJASOND
HadGEM2-ES (lon: 26.25, lat: 35.00) IMPACT (lon: 25.00, lat: 34,00) OsloCTM2 (lon: 25.31, lat: 35.16)
6
Fys
e o 5T o 3
£ € £
o 3 O 4 Q
o o o
3 3 2,
32 g3 3 + ']
& § 2 8
Q Q o '
(=] O1 o
0 0 0
JFMAMUJJASOND JFMAMUJJASOND JFMAMUJJASOND

—_

SPRINTARS (lon: 25.88, lat: 35.33)

M4—ECPL—F (lon: 25.50, lat: 35.00)

NI i

0 0
1 J FMAMUJUJASOND J FMAMUJUJASOND

[
T

=]
T

0C remote (ugC m™)
N
T

0C remote (ugC m™)
N
T

T
T

2 Fig. S11. Same as Fig. S 8 for Finokalia, Greece (remote).

19



CAM5-MAM3 (lon: 27.50, laot: —27.47)

J FMAMUJUJASOND

CCSM4—Chem (lon: 27.50, lat: —27.47)

J FMAMUJUJASOND

ECHAM5-HAM2 (lon: 26.25, lat: —27.05)

10k 0 10k
o T o
€ gl € gl € &l
(5] (5] Q
o o o
2 .l S 4l 2 4l
2 2 2
o o o
Q (5] Q
[=] L o 2+ o 2+
0 0
J FMAMUJUJASOND J FMAMUJJASONDTD J FMAMUJJASOND
GEOS-Chem (lon: 27.50, lat: —26.00) GISS—modelE-G (lon: 26.25, lot: —27.00) GMI (lon: 27.50, lat: —26.00)
10k 0 0k
N T o
£ &l € gl € gl
(5] (5] Q
o o o
AN | 2 4l 2 4l
2 ° 2z 2
o o o
E: 4 E, 41 E’ 44
[&] (5] Q
[=] 2F o 2+ [=] 2+
0_4_ oL
J FMAMUJJASOND J FMAMUJJASONDTD JFMAMUJJASOND
HodGEM2—-ES (lon: 26.25, lat: —26.25) IMPACT (lon: 25.00, lat: —26.00) 0sloCTM2 (lon: 28.12, lot: —26.72)
0k 0] 10F
N T o
E gl E gl £ gl
(8] (8] Q
o o o
E 2 4l 2 4l
2 2 2
o o o
[&] (5] Q
[=] 2k o 2k . [=] 2k
0 0
JFMAMUJJASOND J FMAMUJJASONDTD JFMAMUJJASOND
SPRINTARS (lon: 27.00, lat: —26.35) TM4—ECPL—F (lon: 25.50, lat: —27.00)
10+ 10}
o T
£ gl € gl
(8] (8]
o o
2 2
s T s °f
o =}
[=] 2k [=] 2k
0 |—— -y
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from the models are OC.
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Fig. S 18. Same as Fig. S 8 for Amsterdam Island, Indian Ocean (marine).
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Fig. S 21. Same as Fig. S 20 for Colorado, USA (remote).
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Fig. S 23. Same as Fig. S 20 for Finokalia, Greece (remote).
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Fig. S 26. Same as Fig. S 20 for Alta Floresta, Brazil (remote).

OA remote (ug m™) OA remote (ug m™) OA remote (ug m™)

0A remote (ug m™)

120
100
80
60
40

20

Gl
120
100

80
60
40

20

120
100
80
60
40

20

EMAC (lon; -56.25, lat: =9.77)

J FMAMUJJASOND

J FMAMUJJASOND
IMAGES (lon: —56.25, lat: —9.00)

J FMAMJJASOND

SS-TOMAS (lon: -56.25, lat: —9.00)

TM4—ECPL-FNP (lon: —55.50, lat: —9.00)

120
100
80
60
40

20

J FMAMUYJJASOND

34



2

ECHAMS-HAM2 (lon: -60.00, lat: -2.80)

OA remote (ug m™®)

GISS—modelE-G (lon: —61.25, lat: =3.00)

QA remote (ug m™) OA remote (ug m™®) OA remote (ug m™®)

QA remote (ug m™)

51

I

=]

~

J FMAMUJJASOND

5k

IS
T

W
T

]
T

J FMAMUJJASONTD
GLOMAPbin (lon: =59.06, lat: —1.40)

5k

B

(=]

[N

JFMAMUJIJASOND
LMDz—-INCA (lon: —60.00, lat: —2.84)

5k

™

J FMAMUJIJASOND
M5 (lon: —61.50, lat: —3.00)

v

J FMAMUJUJASOND

»

(=)

N

o

o

IS

X

OA remote (ug m™) OA remote (ug m™) OA remote (ug m™)

OA remote (ug m™)

ECMWF-GEMS (lon: —60.00, lat: —3.00)

o o

o - N L »

J FMAMUJJASONTD

o
n

w

(7] R
T T

L)
T

|

0
J FMAMUJ JASONTED

GLOMAPmode (lon: —59.086, lot: —1.40)

5k

»
T

(=]

N

0

JFMAMUY JASONDTD
TM4—-ECPL-F (lon: —61.50, lat: —3.00)

5k

»
T

w
T

J FMAMUJUJASOND

N

Fig. S 27. Same as Fig. S 20 for Manaus, Brazil (remote).
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2  Fig. S 28. Same as Fig. S 20 for Melpitz, Germany (remote).
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Fig. S 30. Same as Fig. S 20 for Amsterdam Island, Indian Ocean (marine).
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Fig. S 31. Same as Fig. S 20 for Okinawa, Japan (marine).
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