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Decadal scale variations in a speleothem-based precipitation proxy from Scotland and
a tree-ring based drought proxy from Morocco reflect quasi-regular occurrences of
contrasting precipitation regimes over the last Millennium. These proxy records are
located centrally in opposing North Atlantic Oscillation (NAO) driven precipitation
teleconnection regions. Analogous to the instrumental based NAO index, we com-
bined both records to develop a near millennium-long (1049-1993) record of winter
NAO (WNAOQ) extremes. Extreme phases in the difference record (Morocco minus
Scotland) corresponded to typical WNAO related geopotential height, precipitation,
and temperature anomaly patterns over Europe over the last three centuries. Low fre-
guency NAO phases over the 20th century are well captured in the proxy record. On
longer time-scales, the multidecadal variations in our wNAO reconstruction are simi-
lar to the ones found in previous NAO reconstructions. Our wNAO record, however, is
350 years longer than the currently longest reconstructions and extends into the Me-
dieval Warm Period (MWP), for which a persistent positive mode is reconstructed.
The prolonged positive wNAO mode during the MWP suggests that the increasing
WNAO trend since the 1970s is not exceptional in a millennium-long context and lies
within the range of natural variability.



