Supplement Material

Deposition
N Station L ocation [g/m2/yr] | Region Reference
1 |RossSea3 76.45°S,175.52°V 0,003 SOcean | Mahowald et al. (2009
2 | PrinceElizabethLang 75.85°S,71.50°E] 0,0009 SOcean | Mahowald et al. (2009
a |Byrd 75.0°S, 120.0°W| 0,003 Antartica | Mahowald et al. (1999
3 | RssSea2 75.0°S,170.67°W 0,003 SOcean | Mahowald et al. (2009
4 | PrinceElizabethLang 74.9°S,74.52°E 0,001 SOcean | Mahowald et al. (2009
5 | PrinceElizabethLang 73.43°S,76.52°F 0,002 SOcean | Mahowald et al. (2009
6 | PrinceElizabethLand 70.57°S,76.9°E 0,002 SOcean | Mahowald et al. (2009
7 | RossSeal 69.52°S,170.6°E 0,002 SOcean | Mahowald et al. (2009
8 | PrinceElizabethLang 66.3°S,75.72°E 0,002 SOcean | Mahowald et al. (2009
9 | PrydzBay3 66.12°S,75.32°E 0,002 SOcean | Mahowald et al. (2009
10| PrydzBayl 65.57°S,4.98°E 0,002 SOcean | Mahowald et al. (2009
11| DumontAntartica3 | 64.97°S,141.45°F 0,0009 SOcean | Mahowald et al. (2009
12| DumontAntartica4 | 64.93°S,141.25°F 0,0009 SOcean | Mahowald et al. (2009
13| WeddellSea 64.93°S,2.59°W 0,52 SOcean | DIRTMAP
14| PrydzBay2 64.9°S,75.0°E 0,003 SOcean | Mahowald et al. (2009
15| DumontAntartica2 | 64.88°S,141.07°F  0,0009 SOcean | Mahowald et al. (2009
16| DumontAntartical 64.6°S,140.33°E| 0,0006 SOcean | Mahowald et al. (2009
17| Site13Shallow 35.52°S,161.0°E 1,24 EPacific | DIRTMAP
A | NewZealand 34.5°S, 172.75°F 0,14 EPacific | Ginoux et al. (2001)
18| WR1 20.05°S,9.16°E 4,03 SAtlantic | DIRTMAP
19| Site12Shallow 17.76°S,154.83°F 0,4 EPacific | DIRTMAP
20| Site11Shallow 12.99°S,155.99°E 0,73 EPacific | DIRTMAP
b | Huascaran 9.0°S, 78.0°W 0,2 SAmerica| Mahowald et al. (1999
211 GBz4 2.18°S,9.9°W 1,2 EgAtlantic| DIRTMAP
22| CEPSO3upper 0.0°N,175.0°E 0,825 EPacific | DIRTMAP
23| Sitel0 1.22°N,160.57°E 0,84 EPacific | DIRTMAP
24| GBN3upper 1.79°N,11.13°W 4,3 EqAtlantic| DIRTMAP
B | Fanning 3.9°N, 159.3°W 0,09 WHPacific | Ginoux et al. (2001)
25| ECET 5.01°N,138.83°E 0,57 EPacific | DIRTMAP
26| PB2 5.37°N,85.58°W 4,8 WPacific | DIRTMAP
27| M5 10.0°N,65.0°E 15 IndianOc | DIRTMAP
C | Enewetak 11.3°N,162.3°E 0,44 EPacific | Ginoux et al. (2001)
28| CV1lupper 11.48°N,2102°W 22,62 EqgAtlantic| DIRTMAP
29| NECT 12.02°N,134.29°F 0,11 EPacific | DIRTMAP
30| Cast 14.48°N,64.77°E 4.3 IndianOc | DIRTMAP
31| East 15.47°N,68.75°E 7,4 IndianOc | DIRTMAP
32| M4 15.98°N,61.5°E 4.5 IndianOc | DIRTMAP
33| Wast 16.25°N,60.47°E 6,1 IndianOc | DIRMAP
34| M2M3 17.4°N,58.8°E 12,4 IndianOc | DIRTMAP




35| EumeliMesotropic 18.5°N,21.08°W 18,74 NAtlantic | DIRTMAP

36| BOSF1 19.0°N,20.17°W 21,55 NAtlantic | DIRTMAP

37/CB11 20.92°N,19.74°W 20,17 NAtlantic | DIRTMAP

38| EumeliOligotropic | 21.05°N,31.17°W 3,73 NAtlentic | DIRTMAP

39/ CB21 21.15°N,20.69°W 20,09 NAtlantic | DIRTMAP

D |Oahu 21.3°N,157.6°W 0,42 WHPacific | Ginoux et al. (2001)
40| 22N25W 21.93°N,25.23°W 6,7 NAtlantic | DIRTMAP

41| 25N23W 24.55°N,22.83°W 5,21 NAtlantic | DIRTMAP

E | Miami 25.75°N, 80.25°W 1,62 NAtlentic | Ginoux et al. (2001)
42| 28N22W 28.0°N,21.98°W 2,4 NAtlantic | DIRTMAP

F | Midway 28.2°N,177.35°W 0,6 WHPacific | Ginoux et al. (2001)
43| Cllupper 29.11°N,15.45°W 4,15 NAtlantic | DIRTMAP

44| Eilat 29.52°N,34.92°E 5,83 Europe |Mahowald et al. (2009
45| Site6 30.0°N,175.0°E 3 EPacific | DIRTMAP

46| DeadSea 31.5°N,35.3°E 44,57 MEast |Mahowald et al. (2009
47| ST 31.55°N,24.67°W 2,36 NAtlantic | DIRTMAP

G | TelAviv 32.0°N, 34.5°E 30 Europe |Ginoux et al. (2001)
48| Sargasso 32.08°N,64.25°W 1,9 NAtlantic | DIRTMAP

49| L&keKinneret 32.7°N,35.5°E 285,71 Europe |Mahowald et al. (2009
50(L1-93 33.15°N,21.98°W 1,76 NAtlantic | DIRTMAP

51| 34N21W 33.82°N,21.02°W 4,75 NAtlantic | DIRTMAP

52| Site5upper 34.42°N,177.74°E 3,25 EPacific | DIRTMAP

53| Crete 35.2°N,24.8°E 21,26 Europe |Mahowald et al. (2009
54| Sspain 36.3°N,5.4°E 22,8 Europe |Mahowald et al. (2009
55| Site7upper 37.4°N,174.95°E 8,77 EPacific | DIRTMAP

H | Taklimakan 40.00°N, 85.00°E 450 Asia | Ginoux et al. (2001)
56 | WP-3 40.0°N,145.43°E 7,32 EPacific | DIRTMAP

| | Spain 41.8°N,2.3°E 53 Europe | Ginoux et al. (2001)
57| Corsica 42.0°N,9.0°E 15,43 Europe |Mahowald et al. (2009
58| Sapporo 43.1°N,141.3°E 5,2 EPacific | Mahowald et al. (2009
59| SEFrancel 43.5°N,4.8°E 11,31 Europe |Mahowald et al. (2009
60| SEFrance2 43.6°N,7.3°E 1,8 Europe |Mahowald et al. (2009
61| SEFrance3 43.6°N,7.3°E 32 Europe |Mahowald et al. (2009
J | FrenchAlps 45.5°N, 6.5°E 2,1 Europe | Ginoux et al. (2001)
62| Site8 46.12°N,175.03°N 4,09 EPacific | DIRTMAP

63| NRB 46.82°N,162.12°EF 0,86 EPacific | DIRTMAP

64| 48N2WW-1 47.72°N,20.87°W 3,1 NAtlantic | DIRTMAP

65| 48N21W2 47.83°N,19.5°W 2,8 NAtlantic | DIRTMAP

66| P 50.0°N,144.98°W 0,3 WPacific | DIRTMAP

67| Eiderstedt 54.3°N,8.6°E 1,57 NAtlantic | Mahowald et al. (2009
68| Nordsea 54.42°N,7.2°E 2,09 NAtlantic | Mahowald et al (2009)
c |Dye3 65.0°N, 44.0°W 0,02 Greenland Mahowald et al. (1999
d |Renland 71.0°N, 27.0°W 0,06 Greenland Mahowald et al. (1999




e |GRIP
f | CampCentury

73.0°N, 38.0°W
77.0°N, 61.0°W

0,008
0,04

Greenland Mahowald et al. (1999
Greenland Mahowald et al(1999)

Table S1 Siteswith deposition dataStatons are orderettom south to north. Numbeend
lettersidentifying each station in Figurgé are given in first column. Regional location for

each site coincident with colors used in Figure 1 are dgivenlumn 5.

N* Station Location Data Range
1 Mawson 67.60°S,62.50°E Low

2 New Caledonia 22.15°S,167.0°E Low

3 Cooklslands 21.25°S,159.75°W Low

4 AmericanSamoa | 14.25°S,170.58°W Low

5 Nauru 0.53°S,166.95°E Low

6 Fanningisland 3.92°N,159.33°W, Low

7 EnewetakAtoll 11.33°N,162.33°F Low

8 Palmer 64.77°S,64.05°W  Medium
9 | King Georgelsland | 62.18°S,58.30°W  Medium
10 CapeGrim 40.68°S,144.68°F Medium
11 CapePoint 34.35°S,18.48°E| Medium
12 Norfolk Island 29.08°S,167.98°E  Medium
13 Jabirun 12.70°S132.90°E| Medium
14 Hawaii 21.33°N,157.70°\  Medium
15 MaceHead 53.32°N,9.85°W Medium
16 Rukomechi 16.00°S, 29.50°E High
17 Barbados 13.17°N,59.43°W, High
18 Miami 25.75°N,80.25°W High
19 Hedo 26.92°N,128.25°F High
20 Bermuda 32.27°N,64.87°W, High
21 Cheju 33.52°N,126.48°F High

Table S2: Sites measuring surface concentration and managed by the Rosenstiel School of
Marin and Atmospheric Science from the University of Miami. Stations are ordered per
regions and from south to north. Numbers identify@agh station in Figure 2 are given in

first column.



Height

N* Station Location (m.a.s.l.) Region

1 [llorin 8.32°N, 4.34°E 350 Africa

2 |Djougou 9.76°N, 1.60°E 400 Africa

3 | Bandoukoui 11,85°N, 3,75°W 250 Africa

4 |Ouagadougou| 12.20°N, 1.40°W 290 Africa

5 |IERCinzana 13.28°N, 5.93°W 285 Africa

6 |Banizoumbou 13.54°N, 2.66°E 250 Africa

7 | Bidi Bahn 14.06°N, 2.45°W 0 Africa

8 |Dakar 14.39°N, 16.96°W 0 Africa

9 |Agoufou 15.35°N, 1.48°W 305 Africa

10 |Dahkla 23.72°N, 15.95°W 12 Africa

11 |Hamim 22.97°N, 54.8°E 209 Middle East
12 | Al Dhafra 24.25°N, 54.55°E 40 Middle East
13 | Mussafa 24.37°N, 54.47°E 10 Middle East
14 |Dhabi 24.48°N, 54.38°E 15 Middle East
15 | Solar Village 24.91°N, 46.41°E 764 Middle East
16 |Bahrain 26.21°N, 50.61°E 25 Middle East
17 | Surinam 5.80°N, 55.20°W 0 America
18 |Barbados 13.17°N, 59.50°W 114 America
19 |Guadeloup 16.33°N, 61.50°W 0 America
20 |La Parguera 17.97°N, 67.04°W 12 America
21 |Cape San Jual 18.38°N, 65.62°W 15 America
22 |Andros island | 24.70°N, 77.80°W 0 America
23 |Paddekwood | 53.50°N, 105.50°W 503 America
24 | Capo Verde 16.73°°, 22.93°W 60 Elsewhere
25 |Kanpur 26.45°N, 80.35°E 142 Elsewhere

Table S3: Selected dusty stations based on the AERONET climatology. Stations are ordered
per regions and from south to north. Numgbeentifying each sten in Figure 7are given in
first column.

Height

N* Station Location (m.a.s.l.) Region

1 | Ouagadougou 12.20°N, 1.40°W 290 Africa

2 | Banizoumbou 13.54°N, 2.66°E 250 Africa

3 | Dakar 13.49°N, 16.96°W\ 0 Africa

4 | Solar Village 24.91N, 46.40°E 764 Middle East
5 | Surinam 5.80°N, 55.20°W 0 America
6 |Barbados 13.15°N, 59.62°W 114 America
7 |Roosvelt Roads |18.20°N, 65.60°W 10 America
8 |Capo Verde 16.73°°, 22.93°W 60 Elsewhere

Table S4 Selected dusty stations for the year 2000. Statéwa ordered per regions and from
south to north. Numbers idéfying each station in Figure &e given in first column.



Figure Caption

Figure S1:Same as Figure 6 but for relative difference (in %) of model with respect to
observations.

Figure S2: Sameas Figure 11 but for relative difference (in %) of model with respect to
observations.

Figure S3:Same as Figure 13 but for relative difference (in %) of model with respect to
observations.

Figure S4:Same as Figure 14 but for relative difference ()no¥model with respect to
observations.

Figure S5:Same as Figure 15 but for relative difference (in %) of model with respect to
observations.

Figure S6:Same as Figure 17 but for relative difference (in %) of model with respect to
observations.

Figure S7: Same as Figure 19 but for relative difference (in %) of model with respect to
observations.
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Figure S3



