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In the kinetic nucleation parametrization, the nucleation rate, Jkin, is related to sulphuric acid concentration, [H2SO4], as follows:
Jkin = Kkin [H2SO4]2		(S1)
where Kkin is the kinetic nucleation coefficient that includes both the collision frequency and the probability of forming a stable cluster after the collision (Weber et al., 1997; Sihto et al., 2006; Lauros et al., 2011).

The condensational growth of particles was simulated with a revised treatment of condensation flux onto free molecular regime particles (Lehtinen and Kulmala, 2003). Besides sulphuric acid, lumped sum of first stable oxidation products of monoterpenes was included as organic condensation vapour for simulating the particle growth. Based on previous studies on particle growth by Zhou et al. (2014) well as studies on organic compounds with non-volatility or low volatility (Kulmala et al., 2013; Ehn et al., 2014), sensitivity study of saturation vapour concentration for the lumped organic condensing vapor has been conducted. Typical saturation vapour concentration range (1011 # m-3 to 1013 # m-3) for compounds of low volatility was tested.

Figure S2. 

Figure S3. 

Figure S4. 

Figure S5. 

References
Ehn, M., Thornton, J.A., Kleist, E., Sipilä, M., Junninen, H., Pullinen, I., Springer, M., Rubach, F., Tillmann, R., Lee, B., Lopez-Hilfiker, F., Andres, S., Acir, I., Rissanen, M., Jokinen, T., Schobesberger, S., Kangasluoma, J., Kontkanen, J., Nieminen, T., Kurten, T., Nielsen, L.B., Jorgensen, S., Kjaergaard, H.G., Canagaratna, M., Maso, M.D., Berndt, T., Petäjä, T., Wahner, A., Kerminen, V.-M., Kulmala, M., Worsnop, D.R., Wildt, J., and Mentel, T.F., A large source of low-volatility secondary organic aerosol, Nature, 506 (7489), 476-479, 2014.
Kulmala, M., Kontkanen, J., Junninen, H., Lehtipalo, K., Manninen, H.E., Nieminen, T., Petäjä, ., Sipilä, M., Schobesberger, S., Rantala, P., Franchin, A., Jokinen, T., Järvinen, E., Äijälä, M., Kangasluoma, J., Hakala, J., Aalto, P.P., Paasonen, P., Mikkilä, J., Vanhanen, J., Aalto, J., Hakola, H., Makkonen, U., Ruuskanen, T., Mauldin, R.L., Duplissy, J., Vehkamäki, H., Bäck, J., Kortelainen, A., Riipinen, I., Kurtén, T., Johnston, M.V., Smith, J.N., Ehn, M., Mentel, T.F., Lehtinen, K.E.J., Laaksonen, A., Kerminen, V.-M., and Worsnop, D.R., Direct Observations of Atmospheric Aerosol Nucleation, Science, 339(6122), 943- 946, 2013.
Lauros, J., Sogachev, A., Smolander, S., Vuollekoski, H., Sihto, S.-L., Mammarella, I., Laakso, L., Rannik, Ü., and Boy, M., Particle concentration and flux dynamics in the atmospheric boundary layer as the indicator of formation mechanism. Atmos. Chem. Phys., 11(12), 5591-5601, 2011.
Lehtinen, K.E.J. and Kulmala, M., A model for particle formation and growth in the atmosphere with molecular resolution in size, Atmos. Chem. Phys., 3(1), 251-257, 2003.
Sihto, S., Kulmala, M., Kerminen,V.-M., Dal Maso, M., Petäjä, T., Riipinen, I., Korhonen, H., Arnold, F., Janson, R., Boy, M., Laaksonen, A., and Lehtinen, K.E.J.,. Atmospheric sulphuric acid and aerosol formation: implications from atmospheric measurements for nucleation and early growth mechanisms, Atmos. Chem. Phys., 6(12), 4079-4091, 2006.
Weber, R.J., Marti, J.J., McMurry, P.H., Eisele, F.L., Tanner, D.J., and Jefferson, A., Measurements of new particle formation and ultrafine particle growth rates at a clean continental site, J. Geophys. Res.-Atmos., 102(D4), 4375-4385, 1997.
Zhou, L., Nieminen, T., Mogensen, D., Smolander, S., Rusanen, A., Kulmala, M., and Boy, M.: SOSAA – a new model to simulate the concentrations of organic vapours, sulphuric acid andaerosols inside the ABL – Part 2: Aerosol dynamics and one case study at a boreal forest site, Boreal Environ. Res., 19, 237–256, 2014.
Figure captions

Figure S1. Scatter plots and linear fit statistics for a) turbulent kinetic energy (TKE), b) latent heat flux, and c) sensible heat flux as measured by the EC system at SMEAR station and predicted by the model SOSAA at 23 m height.

Figure S2. Aerosol size distribution at 2 m height during 10 days period in May 2013 as predicted by the model SOSAA assuming saturation vapour concentration for the lumped organic condensing vapors as (a) case 1: 1012 # m-3 – the original case, (b) case 2: 1011 # m-3 - low saturation vapor concentration (equivalent to more condensation), (c) case 3: 1013 # m-3 - high saturation vapor concentration (equivalent to less condensation).

Figure S3. Change velocities (presented as the ratios to the absolute value of the deposition term) for selected particle sizes for (a) storage, (b) aerosol dynamics and (c) vertical exchange during 07 and 08 May (DOY 127 and 128) 2013. Solid lines correspond to the original case 1, dashed lines to low saturation vapor concentration (more condensation) case 2, and dash-dotted lines to high saturation vapor concentration (less condensation) case 3.



Figure S4. Diurnal variation of change velocity due to aerosol dynamics (presented as the ratios to the absolute value of the deposition term) for selected particle sizes. Plot (a) corresponds to the original case 1, (b) to low saturation vapor concentration (more condensation) case 2, and (c) to high saturation vapor concentration (less condensation) case 3. The lines present the averages  obtained from model simulations over 10 days period and the shaded areas the variation range as ± around the averages.



Figure S5. Diurnal variation of exchange velocity (presented as the ratios to the absolute value of the deposition term) for selected particle sizes. Plot (a) corresponds to the original case 1, (b) to low saturation vapor concentration (more condensation) case 2, and (c) to high saturation vapor concentration (less condensation) case 3. The lines present the averages  obtained from model simulations over 10 days period and the shaded areas the variation range as ± around the averages.
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