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For the current CMIP6 version of EC-Earth ESM, several 
This reduces the probability of such days in TRAKT 
region to only 15% in winter conditions. Since the 

threshold of 5 m/s for simulated daily average wind 

speeds is met during most winter days, we tested a 
more stringent threshold of 3 m/s. Together with the 
precipitation-threshold of 0.1 mm, this further reduces 
the amount of days to 2% in TRAKT domain, and the 
regional results are shown in Fig. 1d. Similar analysis, 
here shown for EC-Earth data and historical period of 

2005-2015, can in future be extended to cover 
multimodel results (CMIP6) and ensemble of future 
projections. Gnatiuk et al. (2018) provides more detail 
on how such analysis can help in connecting the 
assessment to air quality projections. 

 
Figure 2. Changes in winter-time 2-meter temperature (ºC, upper 

panels) and precipitation (%, lower panels) during the 21st century. 

Present-day climatology is averaged over years 1981-2010 and end-of-

century climatology over 2070-2099. 
 

In the second part of analysis, we provide an 
assessment of future climate projection for broader 
TRAKT region. We have compiled multi-model 
ensemble (42 in total) results from CMIP5 (IPCC AR5) 
climate model results. Fig. 2 shows the changes in 
TRAKT region during 21st century, calculated as 

differences of end-of-century averages (years 2070–
2099) to present-day averages (years 1981–2010). 
Ensemble-mean temperature show substantial warming 
over the Arctic Ocean and adjacent regions (Fig 2, top). 
For the TRAKT case study region, the average warming 
during 21st century is 4.5ºC, with somewhat stronger 
warming in eastern Kola Peninsula. In addition, the 

region exhibits a generally increasing trend in 
precipitation (Fig 2, bottom). Model average indicates 
15% increase in winter precipitation for TRAKT region, 
with even stronger increases towards north and east of 
the peninsula. These results are in line with recent 
climate projections in IPCC 1.5ºC Special Report. It is 

expected that the projected increase in precipitation 
will have an effect in air quality episodes in TRAKT 
domain during the following decades. 
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Climate Model Data for TRAKT Domain:  

21st Century Climate Change and  

Connection to Air Quality 
 

  
 

INAR has assessed the applicability of climate model data 
in TRAKT assessments. Two distinct assessments have 
been performed: analysis of IPCC AR5 future climate 
scenarios in TRAKT domain, and applying Earth System 

model EC-Earth results in assessing meteorological 
conditions relevant for air pollution episodes. 

First, we applied simulated EC-Earth (Hazeleger et al., 
2010) data of selected variables in TRAKT assessment by 
Gnatiuk et al. (2018) as potential indicators for 
local/regional air quality. Here, we show results based on 
simulated precipitation amounts and surface wind 

speeds. Since CMIP6 results of EC-Earth are not yet 
available, we obtained earlier CMIP5 data simulated with 
EC-Earth 2.3. The open-access global daily precipitation 
and wind data was downloaded from Swedish Earth 
System Grid Federation (ESGF) node in Sweden. The 
data applied here contains simulation of 2005–2015 with 
natural and anthropogenic forcings. IFS (cycle31r1) was 

simulated at T159 resolution (~80 km) with 62 vertical 
levels. In future CMIP6 simulations, IFS is integrated with 
improved spatial resolution of T255, corresponding to 

about 60 km. 
Most of climate model output delivered at ESGF is at 
daily mean or monthly temporal resolution. Here we 

show two criteria (thresholds) selected for both climate 
variables: 0.01 mm and 0.1 mm for daily mean 
precipitation, and 2 m/s and 3 m/s for daily mean surface 
wind speed. We calculate the number of days when the 
simulated data is below these thresholds, and only focus 
on winter-time (DJF). 
 

 
Figure 1. Fraction of winter days meeting selected meteorological 

criteria: a) daily precipitation < 0.1mm; b) daily average wind-speed < 5 

m/s; c) both conditions are met; d) precipitation <0.1mm and wind-

speed < 3 m/s. 
 

Fig. 1a shows the fraction of winter days when daily 
precipitation is below 0.1 mm. For TRAKT case study 

region, the precipitation is below this limit for 22% of 
days. Similarly, Fig. 1b shows the fraction of winter days, 
when (daily average) surface wind speed is below 5 m/s. 

This condition results in 88% of days for TRAKT region.  
Furthermore, we analysed days when both conditions are 
met. Fig. 1c shows fraction of winter days when 
precipitation is low (<0.1 mm daily sum) and when daily 

average surface wind speed is below 5 m/s.  
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