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1. Introduction 2. Method & data

The widespread use of oak as a building material over many centuries, combined with the Method. A software visualization tool (“Oak Mapper”) has been developed to explore spatial
characteristics of oak tree rings (e.g. no missing rings and crossdating over long distances), and temporal patterns in UK oak tree-ring chronologies through simple mapping of indices
has resulted in the ubiquitous use of oak for archaeological dating in the United Kingdom and inter-site correlations.
(UK).  As a consequence, there is now a large Data. 1719 UK oak chronologies have been
and continually expanding data set of oak tree- r-Yo¥e Oak Mapper 2009a assembled from multiple sources (see
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The two plots below show the correlation of each site’s tree-ring indices with the indices of
two selected sites (black symbols) for a 51-year window centered on 1550 AD. Selected
sites, the respective times series, and the correlation window are shown at the bottom of
each plot. Symbol size scales with |R|, red (blue) indicates positive (negative) correlations,
and the histogram (top-right) shows the R distribution.

The key result here is that there is evident spatial structure to inter-site R. Although almost
all sites are positively correlated, regional clustering is apparent, especially in the case of
eastern sites, and eastern and western sites are only weakly correlated. Selecting other
sites identifies other spatial groupings and repeating for different times reveals a variable
correlation structure (not shown). This suggests that R-based cluster analysis is likely to
tease out changing spatial relationships, and hence evolving climate forcing.
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6. Evolving climate forcing

If the strength of climate forcing evolves through time, we would expect to see
corresponding waxing and waning of inter-site R. To investigate this an alternative way of
mapping inter-site R is shown in the two plots below. In this case the window has been

Correlation of site indices with two selected sites (black symbol) for a 51-year window
centered on 1550 AD. See text for additional details.

extended to 101 years centered on 1200 and 1300 and each plotted symbol is the median R 7. conc‘u5|ons & futu re dlrectlons

of each site with all other sites. Larger symbols and a right-shift of the histogram in the case

of 1200 AD, relative to 1300, indicates a stronger common signal. If the common signal is Conclusions. Simply assembling and visualizing a subset of the available data has clearly

indeed related to climate forcing, then we are seeing evidence of climate change — most demonstrated that oak archaeological tree-ring chronologies have value far beyond the

likely impacting on the frequency and/or spatial extent of extreme ring widths. dating purpose for which they were collected. In particular, the results suggest that there is
potential to contribute to millennial-scale assessments of regional climate change. There

[ ] R may also be spinoff benefits of the approach for the archaeological dating community
a : . through the identification of evolving regional ring-width patterns, and perhaps for dating
verification and/or quality control.

"y . > Future Directions: To fully exploit the potential of archaeological samples for climate
R . B B reconstruction would be a multi-year and multi-disciplinary task. First steps are likely to
o® ° a I include:
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’ LT *oos R 0. %o =u 2 b) refinement of the visualization tool to cope with obscured sites in high sample density

areas (perhaps using a gridded approach);

c) application of objective clustering methods to identify evolving patterns, and;
Median correlation of indices for each site with all other sites for 101-year windows centered d)
on 1200 & 1300 AD. Symbol size scales with |R| (all positive).

development of transfer functions linking atmospheric circulation to these clusters.



