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A Tableof reactions

Table 1: Gas phase reactions used in MATCH-MPIC.

No. Reaction Rate constant Reference (* = see notes)
1 O3 + hvy — O('D) J _OID Landgraf and Crutzen (1998)
2 O(*D) + Ny — O3 2.1E- 11*exp( 115/ T) Ravishankara et al. (2002)
3 O('D) + 03 — O3 1.8E- 11*exp(70/T) Sander et al. (2003)
4 O('D) + H,O — 2 OH 2.2E- 10 Sander et al. (2003)
5 Oz +hv — 203 J @ Landgraf and Crutzen (1998)
6 OH + O3 — HO 1.7E- 12*exp(- 940/ T)  Sander et al. (2003)
7 OH + Hy — H20 + HO» 5.5E- 12* exp( - 2000/ Sander et al. (2003)*
T
8 HO, + O3 — OH 1.E- 14*exp(-490/T) Sander et al. (2003)
9 HO,; + OH — H»0O 4.8E- 11*exp( 250/ T) Sander et al. (2003)
10 HO3; + HO3 — Hy 09 complex Sander et al. (2003); Chris-
tensen et al. (2002)*
11  Hy05,+hry —20H J Q2 Landgraf and Crutzen (1998)
12 Hy05 + OH — Hy0 + HO» 2.9E- 12*exp(- 160/ T)  Sander et al. (2003)
13 NO+ 03— NO3 + 04 3.E- 12*exp(- 1500/ T)  Sander et al. (2003)
14  NO+HO; — NO; + OH 3.5E- 12*exp(250/T) Sander et al. (2003)
15 NOjy;+hry —NO+0;3 J_NO2 Landgraf and Crutzen (1998)
16 NO3 + 03 — NO3 + Oy 1.2E- 13*exp( - 2450/ Sander et al. (2003)
7
17 NO2 + OH — HNOj; complex Sander et al. (2003)
18 NO; + HO; — HNOy k_NO2_HO2, complex Sander et al. (2003)
19 NOj3+hv — NO; + O3 J_NOQ2O Landgraf and Crutzen (1998)
20 NOgsz+hv — NO J_NOO2 Landgraf and Crutzen (1998)
21  NO3+NO — 2NOq 1.5E- 11*exp(170/ T) Sander et al. (2003)
22 NOs + NOg — N2Os k_NGO3_NC2, complex Sander et al. (2003)
23  NO3+HO3; — NO; + OH + Oy 3.5E- 12 Sander et al. (2003)
24  N05+ hry — NO3 + NO;3 J N2CGb Landgraf and Crutzen (1998)
25 N305 — NO, + NO; k_NG3_NO2/ Sander et al. (2003)
(3.E- 27*exp( 10990/
)
26 N3Os + HbO — 2 HNO3 2.5E- 22+ H2Q Wahner et al. (1998)
*1.8E- 39
27  HNOj3 + hv — NO; + OH J_HNGB Landgraf and Crutzen (1998)
28  HNOj + OH — H50 + NOj3 complex Dransfield et al. (1999)
29 HNO4 — NO3 + HO, k_NO2_H®2/ Sander et al. (2003)
(2.1E- 27*exp( 10900/
)
30 HNO4 +hr — .61 NOg +.61 HO; +.39NO3 +.39 J HNOXA Landgraf and Crutzen (1998);
OH Atkinson et al. (1997)*
31  HNO4 + OH — NO; + H,O 1.3E- 12*exp( 380/ T) Sander et al. (2003)
32 CO+OH— HO3 +CO- 1.57E- 13+[ M McCabe et al. (2001)
*3.54E- 33
33 CH; + OH — CH304 + H5,O 1.85E- 20*exp(2.82*| og( Axkinson (2003)
-987/T)
34 CHy;+O('D)— .75 CH30, +.75 OH + .25 HCHO 1.5E- 10 Sander et al. (2003)

+.4 HO9




Table 1: Gas phase reactions (... continued)

No. Reaction Rate constant Reference

35 CH305 + HO; — CH300H 4.1E- 13*exp( 750/ Sander et al. (2003); Elrod et al.
T/ (1.+1./ (2001)
497.7*exp(1160/T))

36 CH305 + HO; — HCHO + H50 + O4 4.1E- 13*exp( 750/ Sander et al. (2003); Elrod et al.
T/ (1+ (2001)
497.7*exp(-1160/T))

37 CH305 + NO — HCHO + NO5 + HO, 2.8E- 12*exp( 300/ T) Sander et al. (2003)

38 CH305+ NOj3 — HCHO + HOs + NO» 1.3E-12 Atkinson et al. (1999)

39 CH305 + CH305 — 2 HCHO + 2 HO, 9.5E- 14* exp( 390/ Sander et al. (2003)
T)/(1.+1./
26.2*exp(1130/T))

40 CH305 + CH305 — HCHO + CH3OH 9.5E- 14* exp( 390/ Sander et al. (2003)

T/ (1.+
26.2*exp(-1130/T))
41 CH300H + OH — .7 CH30, + 3HCHO + .30H k_CH3O0OH OH= Sander et al. (2003)
+H50 3.8E- 12*exp(200/ T)

42  CH300H + hy — HCHO + OH + HO, J_CH3OOH Landgraf and Crutzen (1998)

43 HCHO + OH — CO + H,O + HO» 9.52E- 18* exp(2.03*| og( Fjvakumaran et al. (2003)
+636/ T)

44  HCHO + NOj3 — HNO3 + CO + HO» 3.4E- 13*exp( - 1900/ Sander et al. (2003)

T

45  HCHO + hrv — CO + Hy J_COH2 Landgraf and Crutzen (1998)

46 HCHO +hr — CO + HO, J_CHMH Landgraf and Crutzen (1998)

47  CH3OH + OH — HCHO + HOq 7.3E- 12*exp(- 620/ T)  Sander et al. (2003)

48 HCOOH + OH — HOq 4.E-13 Sander et al. (2003)

49 CH309 + NOy — CH305NO, complex Sander et al. (2003)

50 CH302N02 — NOg + CH302 k_N(I_H(I/ Sander et al. (2003)

(2.1E- 27*exp( 10900/
)
51  CH305NO, + hy — .667 NO, + .667 HO, + .333 J_HNO4 this work*
NO; +.333 OH

52 CoHg + OH — C3H50, + H,O 1.49E- 17*T* T* exp( - 499/Atkinson (2003)
T

53  C3H505 + HO; — CoH;O0H 7.5E- 13*exp( 700/ T) Sander et al. (2003)

54  CyH505 + NO — CH3CHO + HO5 + NOo 2.6E- 12*exp( 365/ T) Tyndall et al. (2001)

55 CoH505 + NO3 — CH3CHO + HO45 + NO9 2.3E-12 Atkinson et al. (1999)

56  CyH;05 + CH305 — .75 HCHO + HO, + .75 1.6E- 13*exp( 195/ T) Kirchner and Stockwell (1996);

CH3CHO + .25 CH30H Sander et al. (2003)*

57 C3H;00H + OH — .3 CoH50, +.7 CH3CHO +.7 =k _CH3OOH CH see note

OH

58 CoH5;O0H + hy — CH3CHO + HO, + OH =J_ CH3OOH see note

59  CH3CHO + OH — CH3C(0O)0O0 + H2O 5.6E- 12*exp(270/ T) Sander et al. (2003)

60 CH3;CHO + NO3 — CH35C(0)0O0 + HNOj3 1.4E- 12*exp( - 1900/ Sander et al. (2003)

T

61 CH3CHO + hvy — CH305 + HO5 + CO =0.19*J_CHCH von Kuhlmann et al. (2003)

62 CH3COOH + OH — CH30, 4.E- 13*exp(200/T) Sander et al. (2003)

63 CH3C(0)OO + HO; — CH3C(O)OOH 4.3E- 13*exp(1040/ T)  Sander et al. (2003)

[ (1+1/ 37*exp(660/
m)

64 CH3C(0)OO + HO; — CH3COOH + O3 4.3E- 13*exp(1040/ T)  Sander et al. (2003)

[ (1+37*exp(- 660/

)
65 CH3C(0)OO + NO — CH304 + NO2 8.1E- 12*exp(270/ 1) Sander et al. (2003)
66 CH3;C(0)0OO0O + NOy — PAN k_PA N2, complex Sander et al. (2003)




Table 1: Gas phase reactions (... continued)

No. Reaction Rate constant Reference
67 CH3C(0O)OO0 + NO3 — CH304 + NOg 4. E-12 Canosa-Mas et al. (1996)
68 CH3;C(0)0OO0O +CH30, — HCHO + HO5 + CH30,  2.E- 12*exp( 500/ Sander et al. (2000, 2003)
+ COs T)/(1+1/
2.2E6*exp(3820/ 1))
69 CH3C(0)OO + CH305 — CH3COOH + HCHO + 2.E- 12*exp( 500/ T) Sander et al. (2000, 2003)
CO, / (1+2.2E6* exp( 3820/
m
70 CH3C(0)OO + C3H505 — .82 CH30, + 4.9E- 12*exp(211/T) Atkinson et al. (1999); Kirchner
CH3CHO + .82 HO, + .18 CH;COOH and Stockwell (1996)*
71 CH3C(0)O0O +CH3C(0)0O0 —2CH302+2CO, 2.5E- 12*exp( 500/ T) Tyndall et al. (2001)
+ Oy
72 CH3C(O)OOH + OH — CH3C(0O)0O0 =k_CH3OCH_CH see note
73 CH3C(O)OOH + hv — CH304, + OH =0.025*J_CHCH von Kuhlmann et al. (2003)
74 NACA + OH — NO,; + HCHO + CO 5.6E- 12*exp(270/ 1) see note
75 NACA + hv — NO; + HCHO + CO =0.19*J_CHM von Kuhlmann et al. (2003)
76 PAN+ OH — HCHO + NO, 2.E 14 Sander et al. (2003)*
77  PAN — CH3C(0O)OO + NO» k_PAN M=k _PA NO2/ Sander et al. (2003)
(9.E- 29*exp(14000/
T
78  PAN + hr — CH3C(0O)OO + NO; J_PAN von Kuhlmann et al. (2003)
79  Cs3Hg + OH — .82 C3H;0O, +.18 CoH505 + H,0 1.65E- 17*T* T*exp( - 87/ Atkinson (2003)*
T
80 C3H,05 + HO; — C3H,OOH k_Pr 2_Hxe= Atkinson (1997)*
1.9E- 13*exp( 1300/ T)
81 (C3H;05 +NO — .96 CH3COCH;3 +.96 HO5 +.96 k_PrQ2_NO Atkinson et al. (1999)*
NO; +.04 C3H;ONO2
82  C3H;05 + CH30, — CH3COCHs + 8 HCHO +.8 k_Pr2_CH3X2 Kirchner and Stockwell (1996)
83 C3H,O0H + OH — .3 C3H,05 +.7 CH3COCH3 + :k_Cst"_G" see note
.7 OH
84  C3H;OOH + hyr — CH3COCH3 + HO; + OH =J_ CH30OCOH see note
85 CH3COCHj3; + OH — CH3COCH;05 + H;O 1.33E- 13+ Sander et al. (2003)
3.82E- 11*exp(- 2000/
m
86 CH3COCHj; + hv — CH3C(0)0OO0 + CH302 J_CH3COCH3 von Kuhlmann et al. (2003)
87 CH3COCH;05 + HOy — CH3COCH;0,H 8.6E- 13*exp( 700/ T) Tyndall et al. (2001)
88 CH3COCH;02 + NO — NO2 + CH3C(0)O0 + 2.9E- 12*exp(300/ T) Sander et al. (2003)
HCHO
89 CH3COCH;05 + CH305 — .5 CH3COCHO + .5 7.5E- 13*exp(500/ T) Tyndall et al. (2001)
CH30H + .3 CH3C(0)0O0 + .8 HCHO + .3 HO, +
.2 CH;COCH,OH
90 CH3COCH02H + OH — .3 CH3COCH;04 +.7 =k _CH30OH CH see note
CH3COCHO +.7 OH
91 CH3COCH202H + hyr — CH3C(O)OO + HO, + =J_CH3OCH von Kuhlmann et al. (2003)
OH
92 CH3COCH,OH + OH — CH3COCHO + HO» 3.E-12 Atkinson et al. (1999)
93  CH3COCHOH + hr — CH3C(0)O0O + HCHO + =0.074*J_CHOH von Kuhlmann et al. (2003)*
HO,
94  CH3COCHO + OH — CH3C(0O)O0O + CO 8.4E- 13*exp(830/ 1) Tyndall et al. (1995)
95 CH3COCHO + hv — CH3C(0)00 + CO + HO» J_CH3COCHO von Kuhlmann et al. (2003)
96 C3H;ONO, + OH — CH3COCH;3 + NO, 6.2E- 13*exp(- 230/ T)  Atkinson et al. (1999)
97 C3H7ONO3 + hy — CH3COCH3 + NO3 + HO, =3.7*J _PAN von Kuhlmann et al. (2003)
98 CyH4+03—HCHO+.22HO5+.120H+.23CO 1.2E- 14*exp(-2630./ Sander et al. (2003); Neeb et al.

+ .54 HCOOH + .1 H,

L))

(1998)




Table 1: Gas phase reactions (... continued)

No. Reaction Rate constant Reference
99 CyH4+ OH — 2/3 CH3CH(O2)CH2OH complex Sander et al. (2003); Miiller and
Brasseur (1995)

100 C3Hg + O3 — .57 HCHO + .47 CH3CHO + .33 6.5E- 15*exp(- 1900/ Sander et al. (2003); Zaveri and
OH + .26 HO, + .07 CH302 + .06 CoH502 + .23 T) Peters (1999)
CH3C(0O)OO0 + .04 CH3COCHO + .06 CH4 + .31
CO +.22 HCOOH + .03 CH30H

101 C3Hg + OH — CH3CH(O5)CH,OH complex Atkinson et al. (1999)

102 C3Hg + NO3 — ONIT 4.6E- 13*exp(- 1155/ Atkinson et al. (1999)

T

103 CH3CH(O2)CH,OH + HO; — C3HgOOH 6.5E- 13*exp( 650/ T) Mdiller and Brasseur (1995)

104 CH3CH(O2)CH,OH + NO — .98 CH3CHO + .98 4.2E- 12*exp( 180/ T) Mdiller and Brasseur (1995)*
HCHO + .98 HO4 + .98 NO, + .02 ONIT

105 C3HgOOH + OH — .5 CH3CH(O2)CH2OH + .5 3.8E- 12*exp(200./ T) Mdiller and Brasseur (1995)
CH3COCH>;0OH + .5 OH + H,O

106 C4H;9+OH — C4HyO5 + H,O 1.81E- 17*T*T*exp( 114/ Atkinson (2003)

T

107 C4H¢O5 + CH30, — .88 CH3COC,H5 + .68 k_Pr CQ_C]‘BCE Poisson et al. (2000)*
HCHO + 1.23 HO, + .12 CH3CHO + .12 CoH504
+.18 CH30H

108 C4Hy9O5 + HOy — C4HyOOH k_PrQ2_Ho2 Poisson et al. (2000)*

109 C4Hy9Os + NO — .84 NO; + .56 CH3COC;Hs + k_PrQ2_NO Poisson et al. (2000); Zaveri and
.56 HO5 + .28 CoH50, + .84 CH3CHO + .16 ONIT Peters (1999)*

110 C4H4yOOH + OH — .15 C4H4O, + .85 k_CH3OOH OH Poisson et al. (2000)*
CH3COC,H;5 + .85 OH + .85 H,O

111 C4HyOOH + hr — OH + .67 CH3COCyH; + .67 =J_ CH3OOH Poisson et al. (2000)*

HOQ +.33 C2H502 +.33 CH3CHO

112 CH3COCyHs + OH — MEKO2 1.3E- 12*exp(- 25/ T) Atkinson et al. (1999)

113 CH3COCyH;5 + hv — CH3C(0)00 + CoH50- =0.42*J_CHOH von Kuhlmann et al. (2003)

114 MEKO2 + HOy — MEKOOH k_PrO2_HO2 Poisson et al. (2000)*

115 MEKO2 + NO — .985 CH3CHO + .985 k_PrQ2_NO Poisson et al. (2000)*
CH3C(0O)OO0 +.985 NO, +.015 ONIT

116 MEKOOH + OH — .8 MeCOCO + .8 OH + .2 k_CH30OH OH Poisson et al. (2000)*
MEKO2

117 MEKOOH + hv — CH3C(O)OO + CH3CHO + =J_CH30OH see note
OH

118 MeCOCO + hrv — 2 CH3C(0O)00 =2.15*J_CH3COCHO von Kuhlmann et al. (2003)*

119 ONIT + OH — CH3COC,H;5 + NO, + HyO 1.7E- 12 Atkinson et al. (1999)*

120 ONIT + hv — NOg + .67 CH3COC,H5 + .67 HO,  =3.7*J_PAN von Kuhlmann et al. (2003)*
+.33 C2H504 + .33 CH3CHO

121 ISOP + O3 — .28 HCOOH + .65 MVK + .1 7.86E- 15*exp(-1913/  Pdoschl et al. (2000)
MVKO2 +.1 CH3C(0)0O0 + .14 CO + 58 HCHO T)
+.09 HoO5 +.08 CH30, +.25 OH + .25 HO,

122 ISOP + OH — ISO2 2.54E- 11*exp(410/ T)  Poschl et al. (2000)

123 ISOP + NO3 — ISON 3.03E- 12*exp( - 446/ Pdschl et al. (2000)

L))
124 1SO2 + HO5, — ISOOH 2.22E- 13*exp( 1300/ Boyd et al. (2003)
m

125 1ISO2+NO — .88 NO, + .88 MVK + .88 HCHO + 2.54E- 12*exp(360/T)  Poschl et al. (2000);
.88 HO4 + .12 ISON Sprengnether et al. (2002)*

126 1SO2 + CH30, — .5 MVK + 1.25 HCHO + HO, 2.E-12 von Kuhlmann (2001)

+ .25 CH3COCHO + .25 CH3COCH,OH + .25

CH;0H
127 1SO2+1SO2 — 2 MVK + HCHO + HO, 2.E- 12 Pdschl et al. (2000)
128 ISOOH + OH — MVK + OH 1.E-10 Pdschl et al. (2000)




Table 1: Gas phase reactions (... continued)

No. Reaction Rate constant Reference
129 ISOOH + hy — MVK + HCHO + HO, + OH =J CH3OOH Pdschl et al. (2000)*
130 ISON + OH — CH3COCH,OH + NACA 1.3E- 11 Pdschl et al. (2000)
131 ISON + hv — MVK + HCHO + NO3 + HOq =3.7*J_PAN von Kuhlmann et al. (2003)
132 MVK + O3 — .45 HCOOH + .9 CH3COCHO +.1 .5*(1.36E- 15*exp( - 2112Pdschl et al. (2000)
CH3C(0O)OO0 +.19 OH + .22 CO + .32 HO9 T)
+7.51E- 16*exp( - 1521/
m)
133 MVK + OH — MVKO2 B5*(4.1E- 12*exp(452./ Pdschl et al. (2000)
T
+1.9E- 11*exp(175./
)
134 MVK +hrv — CH3C(0)0O0 + HCHO + CO + HO, =0.019*J_COH2+ von Kuhlmann et al. (2003)*
.015*J_CH3COCHO
135 MVKO2 + HOy — MVKOOH 1.82E- 13*exp(1300./ Poschl et al. (2000)
T

136 MVKO2 + NO — NO, + .25 CH3C(0)00 + .25 2.54E- 12* exp( 360./ Poschl et al. (2000)
CH;COCH,OH + .75 HCHO + .25 CO +.75 HO; T)
+.5 CH;COCHO
137 MVKO2 + NOy — MPAN 25%Kk_PA N2 Poschl et al. (2000)*
138 MVKO2 + CH30, — .5 CH;COCHO + .375 2.E-12 von Kuhlmann (2001)
CH;COCH,OH + .125 CH3;C(0)0O + 1.125
HCHO + .875 HO, +.125 CO + .25 CH;OH

139 MVKO2 + MVKO2 — CH3COCH,OH + 2.E-12 Pdschl et al. (2000)
CH3COCHO +.5CO + .5 HCHO + HO,

140 MVKOOH + OH — MVKO2 3.E-11 Pdschl et al. (2000)

141 MVKOOH + hry — OH + .5 CH3COCHO + .25 =J CH3OH see note

CH3COCH,OH + .75 HCHO + .75 HOy + .25
CH;C(0)00 + .25 CO

142 MPAN + OH — CH3COCH5OH + NO, 3.2E- 11 Orlando et al. (2002)

143 MPAN — MVKO2 + NO, =k _PAN M Pdschl et al. (2000)

144 MPAN + hv — CH3COCH5OH + NO, =J_PAN Pdschl et al. (2000)
Notes:

7: Hs is kept constant at 531 nmol/mol (Novelli et al., 1999).
10: The pressure independent term has been updated to Christensen et al. (2002).

31: Photolysis of HNO, in the near-IR is included based on Roehl et al. (2002), constraint to levels above 400 hPa and
neglecting cloud effects.

35+36: Branching ratio is base on Elrod et al. (2001).
44: The same temperature dependence as for CH3CHO + NOg has been assumed.
51: Same photolysis rate as for HNOy4 + hv, but without near-IR part has been assumed.

56: Rate coefficient calculated using self reactions of CH300 and CoH5OO from Sander et al. (2003) and geometric
mean as suggested by Madronich and Calvert (1990) and Kirchner and Stockwell (1996). The product distribution and
branching is calculated based on Villenave and Lesclaux (1996) and Tyndall et al. (2001).

57: The same rate as for CH3sOOH + OH has been asssumed.
58: The same photolysis rate as for CH;OOH + hr has been asssumed.

70: Room temperature value is from Atkinson et al. (1999), temperature dependence and products are based on Kirchner
and Stockwell (1996)

72: The same rate as for CH;OOH + OH has been asssumed.
74: The same rate as for CH3CHO + OH has been asssumed.



76: One half of the upper limit in Sander et al. (2003) is used.

79: Only formation of secondary peroxy-radicals is taken into account. Primary peroxy-radicals are channeled into
ethylperoxy-radical instead.

80: The generic rate for RO2 + HO2 from Atkinson et al. (1997) has been used.

83: The same rate as for CH3;OOH + OH has been asssumed.

84: The same photolysis rate as for CH;OOH + hr has been asssumed.

90: The same rate as for CH;OOH + OH has been asssumed.

91: The same photolysis rate as for CH;OOH + hv has been asssumed.

93: A constant quantum yield of 0.65 from Orlando et al. (1999) has been applied in this work.

104: Nitrate yield adopted from the Master Chemical Mechanism (MCM) (Carter and Atkinson, 1996; Saunders et al.,
1997).

107-109, 114, 115: Same rates as for the corresponding propyl group are assumed.

109: An overall nitrate yield of 16% as for higher alkanes in Zaveri and Peters (1999) is used.
110: The same rate as for CH;0OOH + OH has been assumed.

111: The same photolysis rate as for CH;OOH + hr has been asssumed.

115: Nitrate yield adopted from the Master Chemical Mechanism (MCM) (Carter and Atkinson, 1996; Saunders et al.,
1997).

117: The same photolysis rate as for CH;OOH + hv has been asssumed.

118: Based on ration in the Master Chemical Mechanism (MCM) (Carter and Atkinson, 1996; Saunders et al., 1997).
119+120: The value for C4;HqONO> used here.

125: Nitrate yield based on Sprengnether et al. (2002) is used.

133+134: The mean value for methylvinylketone and methacrolein is used.

137: The factor 0.25 was recommended by Uli Poeschl (pers. comm. 2004).

141: The same photolysis rate as for CH;OOH + hv has been asssumed.



B Full set of model versus observation comparisons for HNOj;
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Figure 1: Comparison of regional vertical profiles of HNO3 to model output. Solid, dotted and dashed lines are for the
HIGHUP, LANGM, and NOUP simulations, respectively. Boxes, whiskers, horizontal line and asterix mark the central
50 and 90%, median and mean of the observations, respectively.



Altitude [km] Altitude [km] Altitude [km] Altitude [km]

Altitude [km]

PEM—West—A: China—Coast PEM—West—A: Hawaii

PEM—West—A: Japan

PEM—West—A: Philippine—Sea

Sept—Oct (25,135)—(40,150)
e TR

—T_—T—
[m—vce

Sept—0Oct (5,135)~(20,150)
- - 37

100 200 300 400 500 6000 160

HNOz [pmol/mol] HNO5 [pmol/mol]
PEM—West—A: W—Tropical—Pacific PEM—West—B: China—Coast

120

100

200 300

HNOz [pmol/mol]
PEM—West—B: Japan

400

0

10 20 30 40

HNOz [pmol/mol]
PEM—West—B: Philippine—Sea

, Sept=Oct (~5,155)~(15,165) Feb—Mar (20,115)~(30,130)

Feb—Mar (25,135)—(40,150)

Feb—Mar (5,135)—(20,150)

i ] N

1 1 31 15

21 28 1 I 10

11 11 . 51

11 10 \, —o 61

11 4 N 31

1 51 ; S 127

27 37 S —— 157

11 171 . 11

27 37 = 2|

‘ ] —_— e ‘ e

0 10 20 30 40 0 1500 3000 4500 100 200 300 400
HNOs [pmol/mol] HNO5 [pmol/mol] HNOs [pmol/mol] HNOs [pmol/mol]

POLINAT—2: E—Atlantic POLINAT—2: Ireland

, Sept=0Oct (35,330)~(45,340) Sept—Oct (50,345)(60,355)

10 - / 1T 20
L / 1L 43
8r 4 1T 66 1
r s 757 47
6 487 T 5
L - ——" | p
4t 1t 4
L 1L 2
2 L 4 L 4
0 Looe} o0 T ]
0.00 0.10 0.2 0.30 0.40 0.00 0.10 0.20 0.30
HNO4 [nmol/mol] HNO3 [nmol/mol]
TOPSE—Apr: Boulder TOPSE—Apr: Churchill TOPSE—Apr: Thule TOPSE—Feb: Boulder
15 Apr—Apr (37,250)—(47,270) = Apr—Apr (47,250)~(65,280) ~ Apr—Apr (65,250)~(90,300)
// 1L //, = 4L
10 - i o
B 4 4
203 107 1
6 360 439
275 7 170 7
4 112 79
167 106 1
2 1937 i o= 721
. ‘ 7] ‘ 142 ]

0 200 400 600 0 100 200 300 400 500 O 200 400 600 0 700 200 300 400 500
HNOs [pmol/mol] HNO5 [pmol/mol] HNOs [pmol/mol] HNOs [pmol/mol]
TOPSE—Feb: Churchill TOPSE—Feb: Thule TOPSE—Mar: Boulder TOPSE—Mar: Churchill

|, Feb=Feb (47,250)-(66,280) Feb—Feb (65,260)~(90,300) Mar—Mar (37,250)—(47,270) Mar—Mar (47,250)~(66,280)
e = == IS __'__)‘.....--““" 1k / R o=

10 + /// 4L /// 1L 4 4

B/ vk ] ]
Mz 197 e 73 2017

6 i 4761 fg 7 138 258 1
‘% 167 kgl 40 155 1

4 s 125 |t 507 11
p 1117 e x 34 136

2 HET 1357 [l 16,7 110
A 1651 (o 1 126 1

0 TS S ST R S R 2 — . . . . L L n . | |
0 100 200 300 400 500 600 0 200 400 600 8000 200 400 600 800 10001200 0O 200 400 600

HNO4 [pmol/mol] HNO [pmol/mol]

Figure 1: (continued).
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