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Text S1  Climate Variation Patterns and Indices
This paper refers to climate variation patterns and indices, including the Arctic Oscillation (AO), North Atlantic 
Oscillation (NAO), and the El Niño Southern Oscillation (ENSO).

These indices reflect cyclical variations in large-scale regional climate patterns. As such, they are associated 
with different ‘climate states’ that can be related to contaminant transport pathways and climate-induced 
changes in environmental contamination, as well as conditions that may represent possible future climate 
‘norms’.

In particular, the AO and NAO have been associated with changes in environmental contamination in Arctic 
studies and these are therefore briefly described below. Further details and illustrations can be found on the 
National Oceanic and Atmospheric Administration (NOAA) website: 
https://www.ncdc.noaa.gov/teleconnections/.

The AO index is characterized by winds circulating counter-clockwise around the Arctic at around 55°N 
latitude and is often considered a surface-level expression of the stratospheric polar vortex (Figure S11). A 
positive AO phase (AO+) represents a ring of strong winds circulating around the North Pole confining colder 
air across polar regions. A negative AO phase (AO-) therefore represents weaker and more distorted winds, 
which allow an easier southward penetration of colder, Arctic air masses and increased storminess into the 
mid-latitudes.2 The NAO index represents the normalized gradient in air pressure at sea level between the 
Azores/Lisbon, Portugal and Stykkishólmur/Reykjavik, Iceland, as per AMAP (2003). A positive phase of the 
NAO (NAO+) tends to be associated with above-normal temperatures in the eastern United States and across 
northern Europe, and below-normal temperatures in Greenland. It is also associated with above-normal 
precipitation over northern Europe and Scandinavia. A negative NAO phase (NAO-) is associated with the 
inverse situation.2
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Figure S1. Atmospheric pressure fields and wind stream lines in the Northern Hemisphere for (a) strong 

AO+ conditions in winter; (b) strong AO- conditions in winter; c) strong AO+ conditions in summer; and d) 
strong AO- conditions in summer. Small arrows show the geostrophic wind field associated with the AO 
pattern with longer arrows implying stronger winds.1
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