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Figure S1. Annual averaged distributions of TP emissions (in ng-P m™ s@) from a) mineral dust, b)
anthropogenic combustion (fossil fuel and biofuel combustion), ¢) biomass burning, d) PBAP, e) sea-spray and
f) volcanic eruptions, taken into account by the TM4-ECPL model for the present atmosphere (year 2008).

a)

c)

e)

TP (Dust) Emissions, Annual, b)
90°N PRESENT [1.097 Tg-P/yr]
60°N[-= == ' A.~
R
0° S
30°S ‘1
60°S - -
I R e =
9OBIC'E 0° 120°wW 60°W 0° 60°E 120°E 180°
1le-06 1le-05 le-04 1le-03 le-02 le-01 1e+00 1le+01 1le+02
ng/m2/s
TP (Biomass Burning) Emissions, Annual, d)
00N RESENT [0.018 Tg-P/yr]
60°N[
30°N
e
0° \7 %\( .
. ) .
e NP Ly
. &; ) P
60°S >
T — 2
og
90" Fa0e 120°W  60°W 0° 60°E 120°E 180°
) 5 H
1le-06 1le-05 le-04 le-03 le-02 le-01 1e+00 1le+01 1le+02
ng/m2/s
TP (Sea Spray) Emissions, Annual, f)
PRESENT [0.008 Tg-P/yr]
90°N . -
- 3
60°N[= V= Sy
8! 7
30°N .
[
H ! H
30°S g
L R
60°S =
og H
90 Fa07 120°W  60°W 0° 60°E 120°E 180°
L § i
1le-06 1le-05 le-04 1le-03 le-02 le-01 1e+00 1e+01 1le+02

ng/m2/s

TP (Anthropogenic) Emissions, Annual,
90°N PRESENT [0.043 Tg-P/yr]
60°N[
30°N
0°
30°S
60°S
P
gonIC't 0° 120°wW 60°W 0° 60°E 120°E 180°
T T T
1le-06 1le-05 le-04 le-03 le-02 le-01 1e+00 1le+01 1le+02
ng/m2/s
TP (PBAP) Emissions, Annual,
90°N PRESENT [0.156 Tg-P/yr]
60°N[™
30°N
0°
30°S
60°S
_’_,_,——-—-4‘4(]
og,
90" B0 120°W  60°W 0° 60°E 120°E 180°
3 j M
1le-06 1le-05 le-04 le-03 le-02 le-01 1e+00 1le+01 1le+02
ng/m2/s
TP (Volcanoes) Emissions, Annual,
00N PRESENT [0.006 Tg-P/yr]
60°N R = < o
oN
AR S A
0° 3 oo ]
Bl 2
30°s ' S0 g .
i ‘1,, i A"
60°S . :
o5
90307 120°W  60°W 0° 60°E 120°E 180°
) § H
1le-06 1le-05 le-04 le-03 le-02 le-01 1e+00 1le+01 1le+02
ng/m2/s



Figure S2. Annual averaged distributions of DP emissions (in ng-P m? s"') from a) mineral dust, b)
anthropogenic combustion (fossil fuel and biofuel combustion), ¢) biomass burning, d) PBAP, e) sea-spray and
f) volcanic eruptions, taken into account by the TM4-ECPL model for the present atmosphere (year 2008).
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Figure S3. DIP annual fluxes (in ng-P m™ s™") from FAP (a,c) and HAP (b,d) dissolution, in acrosol water (a,b)
and in cloud droplets (c,d), as calculated by the TM4-ECPL model for the present atmosphere (year 2008).
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Figure S4. Log-scatter plot between model simulations (y-axis) and observations (x-axis) of a-f) PO,” and g-h)
TP aerosol concentrations (in pg-P m™) from cruise (a-d) and station (e-h) measurements, used in Fig. 4. Red
circles represent the BASE simulation, green stars the simulation when using instead the Wang et al. (2014)
anthropogenic and natural combustion P emissions (With W14 Comb. Emis), blue crosses the simulation when
neglecting the P mobilization mechanism from mineral dust (Without P-mob.) and purple dots the simulation
when neglecting soluble P-dust emissions (Without Dust-DP Emis.). The continuous black line shows the 1:1
correlation and the dashed black lines show the 10:1 and 1:10 relationships, respectively.
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Figure S5. As for Fig. S4 but for PO,* and TP dry (a,b) and (c,d) wet deposition fluxes (in mg-P m? day™)

a) PO4 Dry Deposition Fluxes b) TP Dry Deposition Fluxes
o (Vet et al. 2014 compilation) o Vet et al. (2014) compilation
- - - - — o — - = - — o
. .
e e /7 7
, ’
10° e 10° 7
e 4 ' e
7 4 4 ’ 7 ’
’ , .
. P ’
10° | .7 .’ { w0t} ¢ '** ’ 1
s et it s ;@: 5
R /6 & /s ’ a ‘ ° ¢ 7’ 4
£ 'Y ® - £ ] = 3 v
S 107 , X e 1 w0’ o E
*
& %%X&:X/ ’ & X 5', “
E ' 4 E & %
-l &, L ” -l % X ¥ P
w107 E [) * . 1 w1 ‘0 3 E
g & @ o g ){ & X
X L ]
= = 7
. % A . ;e e
107 F 2 ® ® 1 107 F - ° 7 1
x $
‘. % X L, ' b 4
))é‘ X XX ’
y & Kix X X% , e
10° 8 >;~ x X ® 0 Bl-\SE 10% L ee0 BAlSE )
e * % With W14 Comb.Emis. ’ * * With W14 Comb.Emis.
7 % X Without P mob. L7 X % Without P mob.
et * « Without Dust DP Emis. e * * Without Dust DP Emis.
10-6 1 1 ' 4 1 1 10»5 4 1 L
10°¢ 10* 10 10° 107 107 10° 10 10°® 10° 104 10°? 107 10" 10° 10
OBS (mg-P/m2/d) 0BS (mg-P/m2/d)
c) PO4 Wet Deposition Fluxes d) PO4 Wet Deposition Fluxes
o Vet et al. (2014) compilation o Finokalia Station
1 T T T T T ” o 1 T T ” o
, P
7 7 7 ’
, .
10° b e 1 10° b . 1
’ , . .
4 7 4 /
p . ’ .
, , . .
' 7 e 4
100 g e 4 10" | P e |
- L7 e . e e
° ’ s ° ’ s
N e R S L L
E -2 7 d 4 E 2 7 /
=10 F ’ 4 =107 F s E
‘b-. , '/ ’ % L] s seEd 8. L]
. - .
£ 2 o, ¥ £ s sk &% 1
P .7 P s o 7 = ol
w107 F , X, {1 w10k x 7 E
) . ;e xx o , x WosSas e’ g
g ’ 4 X g ’ XX X X X XX X X
.7 d .7 % Kool N dex X
10-4 L d ’ 7 7 4 10-‘ | 7/ ’ 7 ’ B
, . y ’
, , , ’,
. . .
P P
. .
105 k7 et ® ® BASE | 105k et ® ® BASE 1
~ * % With W14 Comb.Emis. 7 * % With W14 Comb.Emis.
L7 % % Without P mob. e X X Without P mob.
e s « Without Dust DP Emis. L7 + « Without Dust DP Emis.
10-& " 1 4 4 T T 105 "2 . I 1 L T
10° 10° 10" 10? 107 107 10° 10* 10° 10° 10* 10° 107 10! 10° 10!

0BS (mg-P/m2/d)

0BS (mg-P/m2/d)



Figure S6. Annual variation of PO,” daily aerosol concentrations (a,c.e,g,i; in pg-P m>) and monthly PO,” and
TP dry/wet deposition fluxes (b,d,f;h,j; in mg-P m™ day"). Observations are represented with black x (the
standard deviation with grey vertical lines). Red line represents the BASE simulation, green line the simulation
when using instead the Wang et al. (2014) anthropogenic and natural combustion P emissions (With W14 Comb.
Emis), blue line the simulation when neglecting the P mobilization mechanism from mineral dust (Without P-

mob.) and purple line the simulation when neglecting DP-dust emissions (Without Dust-DP Emis.).
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Figure S7. Calculated seasonal DP deposition fluxes (in ng-P m™ s) for a) December, January and February
(DJF); b) March, April and May (MAM); c) June, July and August (JJA) and d) September, October and
November (SON), for the present atmosphere (year 2008). Within brackets the amounts of DP deposition over
the globe (in parentheses only over ocean) are also provided.
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Figure S8. Calculated seasonal DP deposition fluxes (in ng-P m™? s™) of dust (a-d) and PBAP (e-h), for a,c)
December, January and February (DJF); b,f) March, April and May (MAM); c,g) June, July and August (JJA)
and d,h) September, October and November (SON), for the present atmosphere (year 2008). Within brackets the
amounts of DP deposition over the globe (in parentheses only over ocean) are also provided.
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Figure S9. Annual mean percentage solubility in deposited P-containing aerosols (SP = %DP/TP) due to a)
mineral dust, b) anthropogenic combustion (fossil fuel and biofuel combustion), ¢) biomass burning, d) PBAP, ¢)
sea-spray and f) volcanic eruptions, as calculated by the TM4-ECPL model for the present atmosphere (year

2008).
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Figure S10. Calculated PRESENT percentage differences of DP sources from a,b) emissions, c,d) apatite
dissolution and e,f) OP ageing, compared to PAST (a,c,e) and FUTURE (b,d,f) simulations.
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Table S1. List of the observations of P-containing atmospheric aerosol concentration

. . . . End Start End
Region Obs. Species Size Start Latitude R . . Date Reference
Latitude Longitude Longitude

Atlanti

0;2: Cruise DP Bulk 263 21 23 224 5/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 21.2 16.1 -20.7 -19.8 10/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 15.9 10.6 -19.7 -18.6 11/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 10.4 6 -18.6 -15.3 12/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 5.7 1.6 -15.1 -11.7 13/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 1.4 -2.8 -11.6 -8.2 14/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -3.1 -6.7 -8 -5.1 15/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -6.9 -11.4 -4.9 -1.3 16/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -11.5 -15.6 -1.2 2.2 17/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -15.8 -19.6 23 5.5 18/10/2000 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.8 27.92 -22.62 -23.51 1/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.81 27.81 -23.34 -23.34 2/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.83 27.79 -21.46 -23.37 3/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.79 27.79 -23.37 -23.31 4/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.61 27.65 -23.23 -23.23 8/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.67 28.09 -23.12 -19.8 10/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 28.09 27.62 -19.78 -23.1 13/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.62 27.55 -23.04 -22.47 15/5/2004 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 211 20 -17.9 -18 23/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 20 19.8 -18 -17.5 23/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 19.8 19.3 -17.5 -16.8 24/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 19 19 -16.6 -18 26/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 17 17 -18 -17 28/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 17 17.5 -17 -17 29/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 17.59 18 -17 -17.2 30/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 18 18.5 -17.2 -16.5 31/3/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 18.5 19 -16.5 -17.5 1/4/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 19 18 -17.5 -18.5 2/4/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 17.5 17.1 -18.7 -22.4 4/4/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -33.12 -31.61 17.68 9.47 22/5/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -30.67 -28.6 4.42 -6.52 25/5/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -28.57 -27.11 -6.63 -14.21 27/5/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -27.03 -24.71 -14.63 -23.66 29/5/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -18.45 -11.36 -25 -25 2/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk -2.96 2.44 -25 -26.16 6/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 2.92 8.12 -26.39 -28.89 8/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 8.61 13.81 -29.12 -31.65 10/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 14.27 20.69 -31.87 -35.08 12/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 21.36 27.28 -35.43 -38.53 14/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 27.84 32.29 -38.83 -43.52 16/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 32.67 36.61 -44.11 -36.4 18/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 36.68 42.36 -36.14 -24.74 21/6/2005 Baker et al. (2010); Powell et al. (2015)
Atlantic .

Ocean Cruise DP Bulk 42.98 47.21 -23.91 -14.33 24/6/2005 Baker et al. (2010); Powell et al. (2015)
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22.48
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13.88

10.46
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-8.85

-11.88
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17.1
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18.5

18.8

19.1

20

20.9

232

-36.2

-29.3

-22.2

-15.05

-8.48

-1.18

5.75

13.06

19.96

26.65

-36.25

-29.85

-22.78

-15.97

-9.51

-2.61

4.24

37.04

29.6

25.53

225

18.37

13.91

10.62

7.02

3.7

0.26

-2.16

-5.99

-11.86

-14.27

-21.11

-25.94

18

18

18

18

18.5

18.8

19.1

20

20.8

232

25.6

-29.3

-22.2

-15.05

-8.48

-1.18

5.75

13.06

19.96

26.65

33.33

-29.85

-22.78

-15.97

-9.51

-2.61

4.24

11.18

-9.86

-14.54

-16.29

-17.88

-20.51

-20.93

-20.82

-20.1

-17.46

-14.7

-12

-10.13

-7.11

-2.51

-0.59

5.01

-24.8

-22.5

-20.7

-19

-17.5

-16.5

-18

-16.6

-18

-17.4

-17.2

170.7

167.2

163.75

159.62

155.27

152.1

147.87

144.6

141.39

138.35

167.53

167.48

164.02

160.19

156.26

152.68

148.76

-12.32

-16.32

-17.86

-20.5

-20.92

-20.81

-20.13

-17.5

-14.72

-12.01

-10.13

-7.14

-4.98

-2.51

-0.59

4.99

9.34

-22.5

-20.7

-19

-17.5

-16.5

-18

-16.5

-18

-17.4

-17.2

-16.2

167.2

163.75

159.62

155.27

152.1

147.87

1446

141.39

138.35

135.1

167.48

164.02

160.19

156.26

152.68

148.76

145.36

25/10/2005
27/10/2005
28/10/2005
29/10/2005
30/10/2005
31/10/2005
1/11/2005
2/11/2005
3/11/2005
4/11/2005
5/11/2005
6/11/2005
7/11/2005
8/11/2005
9/11/2005
10/11/2005
12/11/2005
14/2/2007
15/2/2007
16/2/2007
17/2/2007
18/2/2007
19/2/2007
20/2/2007
21/2/2007
22/2/2007
23/2/2007
24/2/2007
28/5/2007
29/5/2007
30/5/2007
31/5/2007
1/6/2007
2/6/2007
3/6/2007
4/6/2007
5/6/2007
6/6/2007
27/4/2008
28/4/2008
29/4/2008
30/4/2008
1/5/2008
2/5/2008

3/5/2008

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al
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Baker et al.
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Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.

(2010); Powell et al.
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(2015)
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Baker et al.

Baker et al.

Baker et al.

Baker et al.

Baker et al

Baker et al

Baker et al.

Baker et al.

Baker et al.

(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.
. (2010); Powell et al.
. (2010); Powell et al.
(2010); Powell et al.
(2010); Powell et al.

(2010); Powell et al.

(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
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(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)
(2015)

(2015)
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Pacific Ocean Cruise DP Bulk 12.13 19.5 144.99 141.63 4/11/2009 Baker et al. (2010); Powell et al. (2015)

Pacific Ocean Cruise DP Bulk 19.52 26.61 141.62 138.31 5/11/2009 Baker et al. (2010); Powell et al. (2015)
Pacific Ocean Cruise DP Bulk 26.63 33.9 138.31 135.01 6/11/2009 Baker et al. (2010); Powell et al. (2015)

%'caer:r']c Cruise DP PlepM 48.641 44.472 -6.303 95515 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 44.278 39.77 -9.668 12,937 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 38.59 35.125 -13.753 -15.228 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 34.926 30.279 -15.302 -16.955 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 30217 25.29 -16.983 -18.065 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 25.104 20.22 -18.085 -18.498 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 20.281 15.657 -18.497 -18.488 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 15.455 10.653 -18.492 1822 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 5.793 1.305 -17.213 -16.303 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 1.125 35533 -16.265 -15.318 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 3.753 7.833 15.275 -14.435 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 7.594 2,552 -14.26 12,632 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 12,585 9.225 14.624 -13.305 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM -8.325 11.333 -14.997 -19.082 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM 11.43 -16.268 -19.208 26.015 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM -16.384 -19.097 26.197 29.981 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM -19.223 22132 -30.149 -34.357 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 22232 -25.065 -34.507 -38.677 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM -25.067 26.344 -38.679 -40.579 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM -28.146 31.104 43312 -47.899 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM -31.234 -34.002 -48.101 -52.685 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM -34.216 -34.782 -52.888 -53.817 6/11/2009 Baker et al. (2010)
%'caer:r']c Cruise DP PlepM -35.018 42.48 -55.961 -56.427 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM -42.688 51.602 -56.455 57.627 6/11/2009 Baker et al. (2010)
Atlantic Cruise DP PM1/>PM 11 10.55 58.67 53.73 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10.55 10 53.73 514 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 51.35 -48.05 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 48 -44.87 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 44.84 4173 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 41.62 39 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10.02 10.02 39 36.23 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10.02 10 36.23 334 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 33.28 30.28 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 10 30.28 27.55 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 10 7 27.43 26.45 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 6.85 323 26.45 26.22 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 3.12 0 26.2 26 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 0 0.02 26 23.48 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 0.1 1.95 23.47 235 6/11/2009 Baker et al. (2010)
Ocean 1

Atlantic Cruise DP PM1/>PM 6.13 8.23 2418 24,57 6/11/2009 Baker et al. (2010)
Ocean 1

%'caer:r']c Cruise DP PlepM 8.35 10.57 24.6 24.78 6/11/2009 Baker et al. (2010)
%'caer:: Cruise DP PlepM 10.62 1 -24.68 -21.67 6/11/2009 Baker et al. (2010)
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Table S2. List of the observations of P-containing deposition fluxes

Observation  Species Location Latitude Longitude Start Date End Date Reference
Dry Deposition DP LAND 25.15 121.767 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP LAND 39 -120 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP LAND 36.3 34.5 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP LAND 35.2 25.8 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP LAND 20 -156 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP LAND 32.8 35 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.5 32.9 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.617 32.517 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.333 32.283 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.4 323 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.283 32.333 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.247 32.417 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.25 32.267 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.267 32.25 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.325 32.35 1/7/2001 - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 36.75 27.7 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 37.995 5.992 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 38.753 10.618 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 37.568 11.533 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 35.234 21.475 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 34.667 24.334 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 34.614 25.629 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 34.987 26.54 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.866 30.504 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 34.003 34.201 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.497 33.013 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.496 31.843 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 33.1 23.008 - - Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 27.8 -75.5 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 28.4 -66.9 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 29.5 -51.3 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 29.9 -48.2 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 29.6 -46.5 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 21.5 -45 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 16.8 -45 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 13.2 -45 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.2 -45.2 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.2 -46.5 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.5 -47.8 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.5 -47.8 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.5 -55.3 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 10.1 -53.5 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
Dry Deposition DP SHIP 9.19 -51.2 7/1/2001 18/2/2001 Vet et al. (2014) (see Fig.8.6 and ref. therein)
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