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The seamless/ on-line integrated coupling includes 
different processes, components, scales and tools (see 

Fig. 1). At INAR, several research tools are used: the 
EC-Earth (Hazeleger et al., 2010), Enviro-HIRLAM 

(Baklanov et al., 2017), ASAM (Jähn et al., 2015), 
SOSAA (Boy et al., 2011), MALTE-box (Huang et al., 
2016), and others.  
The scales to be considered cover scales from micro- to 

local, urban, sub-regional, regional, hemispheric, 
global; and from box-model to large eddy simulations, 
meso- and climate scales. The horizontal resolutions for 
models runs are ranging from a few meters to more 
than a degree in the latitudinal-longitudinal domain. 
The processes, at the current moment studied at 
different degree of understanding and to be considered 

include meteorological and climatological, chemical and 
aerosols, biological, hydrological, and others as well as 
taking into account society interactions (see Fig. 1). 
 

 
 

Figure 2. PEEX Modelling Platform data flow from model runs to 

products and publications with long-term archiving and delivering for 

potential customers. 
 

Available observations for atmosphere and ecosystems 
(in particular, from the SMEAR stations and PEEX 
metadatabase stations) will be used for data 
assimilation and data processing as well as for the 
models validation and verification studies.  
 

The IT Center for Science (CSC, Finland; 
https://www.csc.fi) and European Center for Medium-
range Weather Forecasting (ECMWF, UK; 
https://www.ecmwf.int) are in active collaboration with 

INAR, where CRAY’s supercomputing facilities, mass 
storage systems, meteorological and atmospheric 
composition data archives are used extensively. 
 

The large dataset during PEEX-MP models runtimes will 
be generated, post-processed, analysed, and also 

saved for long-term storage (see Fig. 2). These data 
can be visualised and analysed using different tools 
such as the PEEX View, Web-based Atlases, Virtual 
Research Platform by the members of the research 

community, decision-makers, stakeholder, end-users. 
 

References: 
Baklanov, A., Korsholm, U.S., Nuterman, R., Mahura, A., Nielsen, K. P., Sass, B. H., Rasmussen, A., 

Zakey, A., Kaas, E., Kurganskiy, A., Sørensen, B., and González-Aparicio, I. (2017): Enviro-
HIRLAM online integrated meteorology–chemistry modelling system: strategy, methodology, 
developments and applications (v7.2), Geosci. Model Dev., 10, 2971-2999. 

Boy M., Sogachev A., Lauros J., Zhou L., Guenther A. & Smolander S. (2011): SOSA – a new model 
to simulate the concentrations of organic vapours and sulphuric acid inside the ABL – Part 1: 
Model description and initial evaluation. Atmos. Chem. Phys. 11: 43–51 

Enviro-PEEX on ECMWF (2018-2020): Pan-Eurasian EXperiment (PEEX) Modelling Platform research 
and development for online coupled integrated meteorology-chemistry-aerosols feedbacks and 
interactions in weather, climate and atmospheric composition multi-scale modelling. HPC ECMWF 
project, PI – A. Mahura. 

Jähn, M., Knoth, O., König, M., Vogelsberg, U. (2015): ASAM v2.7: a compressible atmospheric 
model with a Cartesian cut cell approach. Geosci. Model Dev., 8, 317-340, DOI: 10.5194/gmd-8-
317-2015 

PEEX (2015): Pan Eurasian Experiment (PEEX) Science Plan. (Eds.) Lappalainen H.K., M. Kulmala, 
S. Zilitinkevich. 307p., ISBN - 978-951-51-0587-5  
http://www.atm.helsinki.fi/peex/images/PEEX_Science_Plan.pdf 

Huang, X., Zhou, L., Ding, A., Qi, X., Nie, W., Wang, M., Chi, X., Petäjä, T., Kerminen, V.-M., 
Roldin, P., Rusanen, A., Kulmala, M. and Boy, M.: Comprehensive modelling study on observed 
new particle formation at the SORPES station in Nanjing, China, Atm. Chem. Phys., 16, 2477-
2492, 2016 

Hazeleger W., X. Wang, C. Severijns, S.S Tefanescu, R. Bintanja, A. Sterl, K. Wyser, T. Semmler, S. 
Yang, B. van den Hurk, T. van Noije, E. van der Linden, K. van der Wiel, 2012: EC-Earth V2: 
description and validation of a new seamless Earth system prediction model, Climate Dynamics, 
39 (11), 2611-2629. 

 

 

 
 
 

Multi-Scales and Multi–Processes  

Modelling at INAR 
 

  
 

Risto Makkonen, Michael Boy, Zhou Putian, Tuukka Petäjä,  

Markku Kulmala, Sergej Zilitinkevich  

& “Enviro-PEEX on ECMWF” Modelling Team 
  

According to the Pan-Eurasian EXperiment Science Plan 

(PEEX, 2015), the PEEX Modelling Platform (PEEX-MP) 
presents a strategy for best use of current generation 
modeling tools to improve process understanding and 

predictability on different scales in the PEEX domain (see 
https://www.atm.helsinki.fi/peex/index.php/modelling-
platform). More than 100 members from European, 
Russian, and Chinese institutions have joined the PEEX-

MP. The key issues considered by the MP include the 
following topics: anthropogenic emissions, permafrost 
effects, methane and carbon dioxide, ecosystem carbon 
cycle, short lived pollutants and climate forcers, biogenic 
VOC emissions, forest fires and their effects, aerosol 
formation in Arctic and Siberia, aerosol radiative forcing, 

air pollution – ecosystem feedbacks, dynamics of ocean 
and sea-ice, high impact events. 
At INAR, a number of application areas of new integrated 
modelling developments is expected as a part of the 
research project “Enviro-PEEX on ECMWF” (2018-2020; 

https://www.atm.helsinki.fi/peex/index.php/enviro). The 
focus is to analyse importance of the meteorology-

chemistry-aerosols interactions and feedbacks and to 
provide a way for development of efficient techniques for 
on-line coupling of numerical weather prediction (NWP) 
and atmospheric chemical transport via process-oriented 
parameterizations and feedback algorithms, and hence, 
to improve NWP, climate and atmospheric composition 
forecasting. 

 

Figure 1. Multi-scales & -processes modelling at INAR (NOSA-FAAR 

Conference, Mar 2018; poster by Mahura et al.). 
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