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Figure s1. Measured propene, methacrolein, chloro- and bromoacetone MR in a log scale. The solar irradiance is plotted on the second y-axis in a log scale. Lake Orr (A) is a medium acidic lake (pH 4) and the others are neutral (Kathleen pH 7 (B), Bean pH 7.1 (C) and Strawbridge 7.3(D)). Methacrolein and propene are atmospheric precursors for monohalogenated acetones.
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Figure s2. Resulting source/sink strengths for chloroacetone from propene, methacrolein and the assumed missing source/sink to reproduce the measured gas-phase concentrations for Lake Bean.
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Figure s3. Resulting source/sink strengths for bromoacetone from propene, methacrloein and the assumed missing source/sink to reproduce the measured gas-phase concentrations for Lake Bean.
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Figure s4. Source fractions contributing to the chloroacetone formation at 104 Cl atoms cm-3 (left bright bars) and 107 Cl atoms cm-3 (right darker bars) for Lake Bean. The Br concentration was fixed at 108 cm-3.
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Figure s5. Source fractions contributing to the bromoacetone formation at 105 Br atoms cm-3 (left bright bars) and 108 Br atoms cm-3 (right darker bars) for Lake Bean. The Cl concentration was fixed at 104 cm-3.
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Figure s6. Resulting source/sink strengths for chloroacetone from propene, methacrolein and the assumed missing source/sink to reproduce the measured gas-phase concentrations for Lake Shot.
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Figure s7. Resulting source/sink strengths for bromoacetone from propene, methacrolein and the assumed missing source/sink to reproduce the measured gas-phase concentrations for Lake Shot.
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Figure s8. Source fractions contributing to the chloroacetone formation at 104 Cl atoms cm-3 (left bright bars) and 107 Cl atoms cm-3 (right darker bars) for Lake Shot. The Br concentration was fixed at 108 cm-3.
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Figure S9. Source fractions contributing to the bromoacetone formation at 105 Br atoms cm-3 (left bright bars) and 108 Br atoms cm-3 (right darker bars) for Lake Shot. The Cl concentration was fixed at 104 cm-3.
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Figure s10. UV-spectra of bromoacetone and 1,1-dibromoacetone in water and in n-hexane from Kopetzky and Palm 2006.
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Figure s11. Chamber on Lake Shot.
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Figure s12. Water/Soil covered by the chamber on Lake Shot.





Table 13. Table of mixing ratios.
	
	time
	Cl-Acetone [ppb]
	Br-Acetone [ppb]
	Methacrolein [ppb]
	Propene [ppb]

	Bean
	07:00:00
	3.51
	25.56
	0.14
	0.06

	
	08:00:00
	2.92
	11.85
	0.43
	0.11

	
	09:00:00
	1.84
	6.46
	0.57
	0.13

	
	10:00:00
	1.71
	15.32
	0.19
	0.13

	
	11:00:00
	0.91
	18.39
	0.15
	0.16

	
	12:00:00
	1.01
	13.60
	0.16
	0.12

	
	13:00:00
	1.24
	12.70
	0.81
	0.19

	Kathleen
	06:00:00
	0.93
	7.81
	0.32
	0.11

	
	07:00:00
	0.73
	10.72
	0.24
	0.12

	
	08:00:00
	2.08
	7.92
	0.31
	0.22

	
	09:00:00
	0.70
	1.47
	0.09
	0.11

	
	10:00:00
	0.84
	10.24
	0.21
	0.11

	
	11:00:00
	3.53
	12.19
	0.78
	0.21

	
	12:00:00
	0.86
	0.68
	0.19
	0.13

	
	13:00:00
	0.38
	1.32
	0.07
	0.09

	Shot
	06:00:00
	
	19.13
	0.19
	0.20

	
	08:00:00
	1.92
	9.90
	0.47
	0.13

	
	10:00:00
	2.25
	10.07
	0.51
	0.08

	
	12:00:00
	6.52
	40.43
	0.26
	0.12

	
	14:00:00
	14.23
	32.30
	0.97
	0.21

	
	16:00:00
	11.00
	28.85
	0.36
	0.10

	
	19:00:00
	1.95
	12.65
	0.46
	0.10

	
	22:00:00
	3.16
	18.05
	0.20
	0.10

	Dune 2
	06:00:00
	0.77
	9.92
	0.23
	0.06

	
	08:00:00
	1.62
	10.47
	0.95
	0.10

	
	10:00:00
	1.44
	16.56
	0.48
	0.16

	
	12:00:00
	1.58
	25.41
	0.26
	0.09

	
	14:00:00
	3.31
	18.39
	0.36
	0.21

	Shot 2
	06:00:00
	3.72
	12.28
	0.76
	0.12

	
	08:00:00
	1.46
	27.97
	0.27
	0.19

	
	10:00:00
	7.27
	19.46
	0.40
	0.22

	
	12:00:00
	2.71
	
	0.48
	0.18

	
	14:00:00
	15.03
	13.34
	0.24
	0.15

	Strawbridge
	06:00:00
	1.22
	12.25
	0.40
	0.06

	
	08:00:00
	6.19
	13.01
	0.32
	0.16

	
	10:00:00
	0.95
	19.01
	0.40
	0.11

	
	12:00:00
	1.63
	11.72
	0.29
	0.13

	Dune
	06:00:00
	3.33
	7.94
	0.41
	0.18

	
	08:00:00
	1.32
	12.12
	0.31
	0.08

	
	10:00:00
	3.28
	14.22
	0.93
	0.16

	
	12:00:00
	8.04
	14.37
	1.84
	0.13

	
	14:00:00
	6.71
	26.38
	0.43
	0.17

	
	16:00:00
	4.65
	18.66
	0.52
	0.19

	
	18:00:00
	1.59
	20.84
	0.45
	0.13

	Dune 3
	06:00:00
	0.94
	10.69
	0.19
	0.14

	
	08:00:00
	2.22
	36.33
	0.28
	0.13

	
	10:00:00
	1.38
	4.58
	1.25
	0.22

	Boats
	06:00:00
	0.77
	5.10
	0.10
	0.07

	
	08:00:00
	3.15
	11.95
	0.36
	0.17

	
	10:00:00
	7.96
	7.56
	0.74
	0.40

	
	12:00:00
	13.70
	15.29
	0.20
	0.19

	
	14:00:00
	14.57
	20.70
	0.42
	0.21

	
	16:00:00
	8.12
	9.64
	0.28
	0.14

	Orr
	06:00:00
	1.21
	7.22
	0.39
	0.11

	
	08:00:00
	1.01
	8.26
	0.69
	0.17

	
	10:00:00
	1.23
	9.30
	0.41
	0.11

	
	12:00:00
	1.49
	10.81
	0.47
	0.23

	Boats 2
	06:00:00
	1.38
	2.60
	0.43
	0.06

	
	08:00:00
	2.09
	7.77
	0.14
	0.11

	
	10:00:00
	0.37
	1.21
	0.20
	0.09

	
	12:00:00
	4.44
	5.79
	0.44
	0.28

	
	14:00:00
	10.22
	18.16
	0.41
	0.15

	
	16:00:00
	6.08
	9.48
	0.37
	0.10


[image: Graph8 - Lake Shot Concentratio]
Figure s14. Measured propene, methacrolein, chloro- and bromoacetone mixing ratios at Lake Shot. The measured solar radiation is shown on the second y-axis. The dotted lines connect the data points as straight lines and the dashed curves result from the model calculation, which adjusts the unknown source to the observations using FACSIMILE file fit_shot16-19E8_br.fac (file S17).
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Figure s15. Modeled time profiles of the concentrations of atomic Cl, atomic Br, chloro- and bromoacetone and propene and methacrolein for the conditions at Lake Shot using a box model (FACSIMILE file box_shot16-19E8_br.fac (file S18).
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Figure s16. Comparison of the unknown source strength of chloroacetone, QQCLAC, with the photochemical gas-phase sources of halogenation of propene (QPROP) and methacrolein (QMETHA) as a function of atomic Cl.
S17. fit_shot16-19E8_br.fac and FACSIMILE File.
S18. box_shot16-19E8_br.fac (Box model parameters).
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