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Hydroclimate variability in NE Brazil over the last 2K
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Precipitation associated with the South American Summer Monsoon (SASM) and the Intertropical Convergence
Zone (ITCZ) supplies more than 70% of tropical South America’s annual precipitation and is fundamental in
sustaining the water regime for regional socioeconomic activities. Motivated by the fact that the greatest uncer-
tainty in model projections of future precipitation trends lies in the tropics, and particularly in South America,
a number of recent proxy and modeling studies have aimed at understanding SASM spatiotemporal variability
regarding its dynamics, driving mechanisms and teleconnections. Exact reconstructions of past meridional ITCZ
displacements (timing, sign, amplitude), however, are currently lacking, mainly because of the paucity of suited
high-resolution archives. This restricts our ability to assess regional rainfall variability at decadal to centennial
timescales, especially in the hydroclimatic-sensitive semi-arid Nordeste, needed to understand the interactions
between SASM and ITCZ and to evaluate the impact of Pacific-Atlantic climate interactions on the regional
rainfall variability at decadal/multi-decadal scale.

Here we present two new and complementary high-resolution records of past precipitation over the last 2K
from the north area of Nordeste, an area ideally located to track fluctuations in the southernmost edge of ITCZ
movement. We present a new dO18 record from a local speleothem and combine it, for the first time, with
0D analyses of wax lipids in well-dated sediments from a nearby lake. The two independent records show a
remarkable similarity and are characterized by strong decadal to multidecadal variability as well as century-scale
changes. The period 250-450 yrs CE appears as the wettest phase over the last 2K, while the Medieval Climate
Anomaly (MCA) is characterized by extremely dry conditions. Following the MCA, the Little Ice Age (LIA) is a
relatively wetter phase. The data document fluctuations of southern meridional ITCZ movements during the last
millennium that compare well with available records of fluctuations in northern ITCZ extension (Cariaco Basin).
Comparisons to proxy records from tropical South America regions affected by the SASM and the South America
Convergence Zone (SACZ) allow evaluating the SAMS/SACZ-ITCZ linkages. Furthermore, the data are discussed
in terms of the role of the Atlantic and Pacific modes of variability in modulating regional hydroclimate.



