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Fine  particles (PM2.5) are considered the most 

harmful air pollution for health. Fine particles are 

less than 2.5 micrometers in diameter ― hence 

the name PM2.5 ― and they can penetrate deep 

into the human body through breathing.

The World Health Organization WHO has given fine particles a 

daily concentration level below which the air is safe to breathe. 

At Pallas, the WHO daily guideline value is hardly ever exceeded, in 

the years 2017–2020, three times: on 25 May 2017 and on 22 and 

31 July 2018. The highest concentration levels are most often 

from forest and wildfires, long-range transport smoke.
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Fine particles get into the air both during the burning of 

fossil and biofuels, but also during volcanic eruptions, 

forest and wildfires. Fine particles can travel hundreds or 

even thousands of kilometers in the air.

Air pollution increases the risk of serious diseases, such as chronic and acute 

heart and lung diseases, and even cancer and stroke. The WHO has estimated 

that air pollution kills up to four million people worldwide every year. The 

worst situation is in Southeast Asia, but also in Europe a large part of the 

population is exposed to concentrations of fine particles harmful to health.

Pallas is located in sparsely populated Lapland, far from European and global 

emissions. The concentration level of fine particles in Pallas is about 2–3 

µg/m3, which is clearly below e.g. WHO annual guideline value. Such low 

concentrations are only found in extremely remote places. And it is from this 

reading that the saying "The purest air in the world" comes from.
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Ozone O3

The main part (90%) of ozone in the atmosphere is high 

(up to 50 km altitude) in the stratosphere, where it is 

formed naturally through the interaction of solar 

ultraviolet (UV) radiation with molecular oxygen (O2). The 

ozone layer created in this way prevents too strong UV 

radiation, which is harmful to life, from reaching the 

earth's surface. From time to time, ozone can "leak" in 

small amounts from the ozone layer even to the earth's 

surface.

On the other hand, the origin of the ozone observed at 

ground level is mostly completely different. Ozone is created 

in the atmosphere in complex chemical reactions involving 

both pollutants released into the air by human activities and 

the biosphere's own emissions. These atmospheric reactions 

are driven by solar radiation.

The main emissions that form ozone are:

• Nitrogen oxides (NOx=NO+NO2), carbon monoxide (CO) 

and many other organic (i.e. containing carbon) 

compounds; formed in all burning/combustion and also in 

e.g. lightning, volcanic eruptions and forest and wildfires.

• Carbon compounds (e.g. CH4, VOC); released into the air 

in addition to combustion, e.g. in the production and 

distribution of fossil fuels, in farming/livestock farming, 

from landfills, swamps and even in the photosynthesis of  

plants.



During transport, ozone is both formed and lost (blue arrows) in chemical reactions. The 

ozone concentration is affected by the local formation of ozone, weather conditions, 

transport and sinks. Ozone is effectively removed by the photosynthesis process of 

vegetation. 

The formation of ozone is influenced by the concentration ratios between the compounds 

involved in the reaction and the available solar energy.

At Pallas the typical background 

concentration of high latitudes (i.e. 

regions north of the Arctic Circle) is 

observed. The elevated ozone 

concentrations indicate  the lack of 

sinks and  are  rather a sign of pure 

air. 

At Pallas,  there are no significant 

emissions from human activities, and 

the climate does not favor the 

formation of ozone either. Ozone 

concentrations thus reflect ozone 

concentrations formed elsewhere.

Since the sinks are also weak (no NO

emissions from traffic, long snow 

cover, sparse vegetation), the ozone 

concentrations in Pallas are at the level 

of continental Europe at times.

Source: Finnish Meteorological Institute 



Global concentration distribution of ozone, 

years 2000‒2010, July monthly average

Source: GAW Report 209, WMO 2013
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Particles

The size, shape and composition of airborne particles vary a lot. 

Particles about 10 micrometers in diameter and smaller are the so-

called inhalable  particles (PM10). The size class 10–2.5 µm, i.e. 

coarse particles, are typically street dust in cities or dust raised by 

the wind (sandstorms).

The smaller the particles are, the more efficiently they pass 

through the breath into the human body. Particles smaller than 

2.5 µm are called fine particles (PM2.5). The mass concentration 

of fine particles is the most important and most commonly used 

single indicator describing air quality. 

• There are a lot of fine particles in exhaust emissions and 

smoke emissions

• The gases produced during combustion (NO, NO2, SO2) are 

also transformed into fine  particles in the atmosphere 

before long.

• Fine particles travel thousands of kilometers.

• Fine particles have harmful effects on the cardiovascular 

system.

Source: Finnish Meteorological Institution



Pallas Air Quality Index 

Pallas air quality index utilizes measurements made at the Pallas Supersite. In addition 

to the mass of fine particles (PM2.5), the index also includes the concentration of black 

carbon (BC) for the first time. These particularly precise measurements make it 

possible to describe the good air quality of Pallas much more precisely than traditional 

air quality indices are capable of.

Pallas Air Quality Index has three super clean air quality categories below the traditional Good classification.

Pallas index is based on US EPA index.



ACT PURE!


