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Figure 2: Schematic time-space picture of the models applied in the 

Atmospheric Modelling Group, the connection to other groups 

(models) and the used experimental data (size of circles and ovals 

represent approximately the spatial and temporal area covered by the 

model or experimental data; CAP = Computational Aerosol Physics 

Group, ESM = Earth System Modelling Group). 
 

 
Detailed information for the individual models are 
available at the AMG website: https://wiki.helsinki.fi/ 

display/AMG/Atmospheric+Models 
One of the main objectives of the group is to gain a 
comprehensive understanding of the precursors, 
formation, growth, and transformation of SOA and to 
quantify the associated climate impacts with a focus on 
anthropogenic versus biogenic effects. Recently we 

have developed the most comprehensive Peroxy 

Radical Autoxidation Mechanism (PRAM), which 
explicitly simulates the formation of HOM from 
monoterpenes (Roldin et al., 2018). We use PRAM 
together with detailed molecular cluster dynamics and 
aerosol dynamics models to constrain the contribution 
of highly oxygenated organic molecules (HOM) to the 

formation and growth of new particles to the 
climatically important cloud condensation nuclei (CCN) 
size range. Based on our process-based model results 
we will evaluate and suggest how to improve the new 
particle formation (NPF) and SOA formation 
parameterization used by regional and earth system 
models (see figure 3). 

 

 
 

Figure 3: Measured (upper plot) and modelled (lower plot) particle 

size distributions for the periods 15t -25th of May 2013 and 15th of 

April to 4th of May 2014 at SMEAR II, Hyytiälä, Finland. ADCHEM was 

used for these model runs and the NPF was simulated with ACDC 

assuming that the clusters were formed from NH3 and H2SO4. 
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The main focus of the process-based modelling in the 

PEEX-MP is to increase our understanding of hydrological, 
physical, meteorological and chemical mechanisms in the 

lower part of the troposphere. This includes the emissions 
of biogenic volatile organic compounds (BVOC) from 
different ecosystems with a special focus on boreal 
region, their vertical and horizontal distribution and their 
chemical reaction paths. Further to investigate the 

formation and growth of secondary organic aerosols 
(SOA) inside the planetary boundary layer (PBL) and to 
improve our understanding of in- and below cloud 
formation and activation mechanisms, which is still far 
away from complete. We aim at finding process 
parameterizations that can be subsequently applied in 
climate predictions and reduce significant uncertainties 

therein (see Figure 1). 
 

 
 

Figure 1: General schematics on the scientific objectives. 
 

To achieve these goals we apply a seamless process-
based modelling system including a set of different 
models: starting from the zero-dimensional models 
MALTE-BOX and ADCHAM, the one-dimensional model 
SOSAA, the two-dimensional model ADCHEM and the 
three-dimensional high-resolution regional model SILAM. 
In addition to understand the impact of turbulence on the 

different processes we operate the large-eddy-simulation 
model (LES) ASAM and the direct numerical simulation 
model (DNS) PENCIL-CLOUD. The advantage by applying 
this seamless-process-based model system is in the use 
of several modules like the ecosystem emission module 
MEGAN (Model of Emissions of Gases and Aerosols from 

Nature) or the aerosol module UHMA (University of 
Helsinki Multicomponent Aerosol Model) in several 
models, which provides improvements in one process to 

other models at the same time. A schematic spatial-
temporal distribution for all models applied is provided in 
Figure 2.  
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