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Motivation

The Atacama Desert is the driest desert in the world. It's characterised by extremely
arid conditions partially governed by a persistent Temperature Inversion Layer (TIL),
the Humboldt coastal upwelling and the Andes Cordillera rainshadow effect. The
Antofagasta Region presents high levels of PM10-2.5 which have been associated
with natural sources (e.g. mineral dust), and significant anthropogenic emissions from
the mining and power generation industries.

This study aims to identify the relationship between atmospheric stagnation-ventilation
and PM10-2.5 levels recorded in the Atacama Desert.
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In both coastal and desert (inland) sites, PM10 events are consistently dominated by the coarse
fraction. (Oyarzun et al, 2019. In prep)
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Air Stagnation Index (ASI)

Wang and Angell (1999) thresholds — daily basis — 4 consecutive days
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ASI Index (1981-2011)
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ASI Index (1981-2011 — ERA-Interim reanalysis)
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Ventilation Coefficient

Kassomenos et al. (1995) - daily basis
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Ventilation Coefficient
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Ventilation Coefficient
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Ventilation Coefficient
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Logistic Model — PM Events

VC was identified as a significant parameter (-) associated to PM10 events in
logistic models (ROC curve computed from test datasets).
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ASI Index (WRF - Climate Change Signal)
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Conclusions

* Quasi-permanent Temperature Inversion layer. Stagnant episodes are highly frequent, especially in
summer.

+ Despite significant anthropogenic emissions, ventilation and TILH contributes to both PM10-2.5 levels and
PM10 events at synoptic scale in both coastal and inland sites. Stronger relationships in coastal areas.

+  UCANWREF simulations suggest an opposite response of surface wind speed in coastal and inland zones
over the 21st Century (RCP45 scenario). Uncertain PM response and source contribution (natural-
anthropogenic). Also, there are limitations regarding time-series length from SINCA monitoring records.

* The highly complex topography contribute to the uncertainty in simulations. Therefore, simulating
climatologies at finer resolution is strongly suggested. A dynamical approach (RCM-CTM) is proposed to
explore the contribution of ventilation to PM levels and sources contribution.

* Policy implications.
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