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Abstract.

Air pollution is one of the major global environntahproblems affecting human health and life gyaliMany cities of
Chile are heavily polluted with PMand PM, mainly in the cold season, and there is littlelenstanding of how the
variation in particle matter differs between cita@sd how this is affected by the meteorologicaldibtons. The objective of
this study was to assess the effect of meteorabgariables on respirable particulate matter (Pfthe main cities in the
central-south valley of Chile during the cold seagllay to August) between 2014 and 2016. We usadiy PM, 5 and
PMcoarse (PMyg- PM, 5) information along with wind speed, temperature aslative humidity, and other variables derived
from meteorological parameters. Generalized agdithodels (GAMs) were fitted for each of the eiglites selected,
covering a latitudinal range of 929km, from Santiag Osorno. Great variation in PM was found betveities during the
cold months, and that variation exhibited a marlaiudinal pattern. Overall, the more northerlies tended to be less
polluted in PM s and more polluted in Py sethan the more southerly cities, and vice vershe fesults show that other
derived variables from meteorology were betterteglavith PM than the use of traditional daily meai$ie main variables
selected with regard to PM content were mean wind speed and minimum temperémegative relationship). Otherwise,
the main variables selected with regard to 20 content were mean wind speed (negative), and #ilg dange in
temperature (positive). Variables derived fronatiee humidity contributed differently to the moslehaving a higher effect
on PMasethan PM 5, and exhibiting both negative and positive effedr the different cities the deviance explaihgd
the GAMs ranged from 37.6 to 79.1% for PMand from 18.5 to 63.7% for PMse The percentage of deviance explained
by the models for PMs exhibited a latitudinal pattern, which was not etved in PM,,se This highlights the greater
predictability of PM saccording to meteorological parameters in the git@ethe south. Southern cities located spatially
close to one another had similar patterns in bla¢hselected variables for the models and the trefid® meteorological
factor influencing the cities had a major impactRiM concentrations. The findings of this study raay understanding of

PM variation across the country, in the way of ioying forecasting models.
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