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A. Pozzer et al.: Chemical Equations

Table 1: Reaction added to the MECCA submodel in EMAC .

reaction rate cocfficient reference/notes
OH + C4Hjy— HCHO + 0.4365 CH3CHO + 0.4365 PA + 4.254 PINKOq 1.69 x 10717 5 T2 4 (145/T) a, b
CL 4 CQ4H g — HCHO + 0.3575 CH3CHO + 0.3575 PA + 4.57 PINKOo 2.18 x 1010 a,b
NOj3 + C4Hjg— HCHO + 0.4365 CH3CHO + 0.4365 PA + 4.2524 PINKOg 2.76 x 10712 & (—3279/T) c
OH + IC4H g— .206 PrOg + .794 CH3COCH3 + .794 CH304 + 1.206 PINKOg 1.16 x 10~ 17 « 72 « £(225/T) a,b
CL 4 IC4H g — 0.564 PrOg + 0.436 CH3 COCHg + 0.436 CH3Og + 1.564 PINKOg 1.43 x 10~ 10 a,b
NOg + IC4Hig— 0.206 PrOg + 0.794 CH3COCHg + 0.794 CH3Og 4 1.206 PINKOg 1.06 x 1016 c
OH + CgHjp— 1.4765 HCHO + 0.349 CH3CHO + 0.1745 EtOg + 6.302 PINKOg 2.44 x 10~ 17 « 72 x (183/T) a,b
CL 4 C5Hjy— 1.67 HCHO + 0.220 CHgCHO + 0.11 EtOg + 6.56 PINKOg 2.80 x 10—10 a,b
NOj3 + CgHyp— 1.4765 HCHO + 0.349 CH3CHO + 0.1745 EtOg + 6.302 PINKOg 8.7 x 10~ 17 c
OH + IC5H,5— 0.087 HCHO + 0.384 CH3CHO + 0.297 PrOg + 0.616 CH3COCH3 + 0.616 EtOg + 1.435 PINKO5 3.70 x 1012 a, b
CL + IC5H 9 — 0.408 HCHO + 0.750 CH3CHO + 0.342 PrOg + 0.250 CH3COCHg + 0.250 EtOg + 3.04 PINKOg 2.20 x 10710 a,b
NO3 + IC5H 9 — 0.087 HCHO + 0.384 CH3CHO + 0.297 PrOy + 0.616 CH3COCH3 + 0.616 EtOg 4 1.435 PINKOy  1.62 x 1016 c
PINKOy + NO — 0.95 NOg + 0.475 HOg + 0.475 PINK + 0.05 PINKNO3 Am.mu « e(360./T) | 810 = mﬁmqo.\jv x 10712 /2 h
PINKOy + CH309— 0.5 HOg + 0.335 CHgOH + 0.665 HCHO + 0.335 HOqg 2. x 10712 h
PINKOy + HO5 — PINKOOH ?.wo x e(1040./T) 4 5 97 « mﬁwcc,\jv x 10713 /2 h
PINK + OH — COq 2 x 10— 11 d
PINK + hv — HOq J-CH3CHO d
PINKNO3 + OH — NOg 5.x 10712

PINKNOg3 + hv — NOg 3.7%J-PAN e
PINKOOH + hv — OH + 0.5 HOg J-CH300H f
PINKOOH + OH — PINKOq 1.90 x 1012 4 (190./T) a,b
PINKOOH 4+ OH — OH 2. x 10— 11 g

2Saunders et al. (1997a)

bSaunders et al. (1997b)

¢Atkinson and Arey (2003), branching ratio like the OH reaction

das general aldehyde

¢photolysis scale with PAN photolysis rate

fphotolysis scale with CH3OOH photolysis rate

Irepresentative for the H-abstraction of these peroxides

haverage between the reactions of the two different peroxides isomers
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Model-observation comparison

Ethane <CQH6)

Comparison of simulated and observed CoHg mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the black line and the corresponding simulated standard deviation (w.r.t. time) by
the dashed line.
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Propane (C3Hg)

Comparison of simulated and observed C3Hg mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the black line and the corresponding simulated standard deviation (w.r.t. time) by
the dashed line.

L Il L
2400 ALT 2800 ZEP 2000 SUM BRW
(82° N, 63° W) 2400 (79° N, 12° E) (73° N, 38° W) 3000 (71° N, 157° W)
2000 1600
2000
1600
1600 1200 2000
1200 ﬁ
1200 800 |
800 800 1000 !
400 | 400 400
0 e T - 0 TE R 0 0 +—= T e
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008
L L L 2000 L L L L L L | Il L L
2400 PAL ICE 6000 4 BAL 1600 CBA
2000 (68° N , 24° E) 1600 (63° N, 20° W) oo ] « (56° N, 17° ), ] (55° N, 163° W)
1600 1200 4000 i 1200 4
1200 a0 3000: 800 q
800 2000 1
400 1 400 o |
400 1000 | \
1 Y W W
0 0 0 T T T 0 aaas Sianas’ ~ T
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008
L L L Il L L Il Il Il 1 1 1
2400 MHD 2000 SHM | OXK I HPB
(53° N, 9.9° W)l (53° N, 174° E) 2000 i(50° N, 12° E) 12000 (482 N, 11° E)
2000 Si 1600 0000 f} ) 4 10000 f\ | H
0" I v i I oo i
1600 o }\ 1200 5 p 8000 Y g\ oA (i ;\ 8000 /JN/EA A Y h/\ /} /\
1200 1 k 6000 d 6000 § !
800 AN
800 i 4000 ! V 4000
400 400 2000 SN e m/\j ~ 2000 / \/\\ [PV /”A\/‘\,\« ~
g/ < AT = $o N/ RTINS, -
o R : o - Zil o Rl QQJ‘”\@@ Al o R e ‘
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008
L L L L L L L L L L L L
LEF 5000 AMT e BSC
o o
3000 /\<45 ol 69 W?\ A 30000 (442N, 297 3000
4000 N A Al i
// \ .1 Tiaa AT - \
2000 3000 V \\’/ J VV\\ /,’ LA 30000 oo
2000 ' 10000
1000 N M %* ) 1000
1000 %\ R /%\, \ NN 20000
[ ARV UL o
AR e N |
' = L\ 2. =
0 T T T 0 \W V T T 0 T T 0 T
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008
| | | 1 1 1 . . . | | |
2800 UTA 1600 AZR w000 s 1 WD
2400 (40° N, 114° W) (39° N, 27° W) (37° N, 98° W) 1200 4 (28° N, 177° W)
2000 1200 2000 1
1600
800
1200 8000
800 400 4000
400
0 0 o
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008
I I I I I I L L L
1600 120 1200 KUM
(28° N, 16° W) 800 (20° N, 155° W)
1000
1200 200 500
800 600 400 \
400
400 200
200
| el
0 = 0 0 T
2006

2007 2008

2005

2006 2007

2008

2005

2007 2008



A. Pozzer et al.: Chemical Equations

L
oMl BKT SEY ASC
(6.9°S, 14° W)

1200 (0.2°s .| 100° F) (4.7° S, 55° E) 160

(13° N, 145° E%
|
i
i

40

N q
AN

2005 2006 2007 9008 2005 2006 2007 2008 2005 2006 2007 2008
I I I L L L . » I I I
ABP ] SMO 1600 EIC e | €GO
(13°'s, 38° W) 7 (1425, 1717 W) (27°'s . 109° W) L@ s e
, s M

1200

120

80

40

100

80

40

20

400

2005

2006 2007 2008

2005 2006 2007 2008
Il

2006 2007

2008

2006 2007

CRZ
(46° S, 52° E)

TDF
(55° S, 68° W)

PSA
(65° S , 64°|W)

100

svo
(69°'S , 40° E)

2005

2006 2007 2008

2006 2007 2008

HBA
(7B° S | 28° W)

120 4

L
SPO
(90° S, 25° W)

2005

2006 2007 2008

2006 2007 2008

2006 2007

2008

2006 2007




A. Pozzer et al.: Chemical Equations

Butane (C4H10)

Comparison of simulated and observed C4H;y mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the solid line and the corresponding simulated standard deviation (with respect to
time) by the dashed line. The black and blue colors denote results from simulation E1 and E2, respectively.
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Isobutane (I—C,Hjy)

Comparison of simulated and observed I-C4H;o mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the solid line and the corresponding simulated standard deviation (with respect to
time) by the dashed line. The black and blue colors denote results from simulation E1 and E2, respectively.
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Pentane (C5;Hys)

Comparison of simulated and observed CsH;s mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the solid line and the corresponding simulated standard deviation (with respect to
time) by the dashed line. The black and blue colors denote results from simulation E1 and E2, respectively.
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Isopentane (I—CzHis)

Comparison of simulated and observed I—-C5H;5 mixing ratios in pmol/mol for all the available locations (ordered by
latitude). The red line and the bars represent the monthly average and the standard deviation (w.r.t. time) of the
measurements in the region. No instrumental error has been included in this standard deviation. The simulated
monthly average is indicated in the solid line and the corresponding simulated standard deviation (with respect to
time) by the dashed line. The black and blue colors denote results from simulation E1 and E2, respectively.
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Acetone formation

Vertical profiles of CH;COCHj3 (in pmol/mol) for all the available campaigns from Emmons et al. (2000). Asterisks
and boxes represent the average and the standard deviation (with respect to space and time) of the measurements in
the region, respectively. The simulated average is indicated by the solid line and the corresponding simulated
standard deviation with respect to time and space by the dashed lines. On the right axis the numbers of
measurements are listed. The red lines represent the simulation S1, the blue lines the simulation E2.
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