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The aim of this study is to assess the ability of tree-rings to
capture large scale atmospheric circulation
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Tree-ring width data (TRW)
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Weather-types

» Weather-types are the leading factor for local and regional climate conditions
» Subjective (manual) Hess Brezowsky classification with 29 types (Hess und

Brezowsky 1952)
» Eight objective, circulation-type NO=E50) A \‘m\\wf&jm)\ |
classifications (cost733class ; € X \\f)
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domain 54 °W to 70 °E/30 °N to QN ) N
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Atmospheric circulation tree-ring index (ACTI)

» The values of the ACTI time series are defined as springtime sums of the weighted weather-
type frequencies during the period 1891 to 1990 (for tree-ring dataset-1)

» Weather-type weights are computed, based on a Monte Carlo simulation with 1 million
simulation runs

ACTI, =Zl:(hyj %g;)
=

Schultz & Neuwirth (2012), Agricult Forest Metero

ACTI time series computed for each weather-type classification

ACTI Index
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Temporal stability (ACTI TRW)
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Temporal stability (ACTI TRW)
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Correlation between HadSST and NAO (Azores) 1899-1933
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Temporal stability (ACTI TRW)
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Temporal stability (SST NAO)
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Temporal stability (SST TRW)
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» In the beginning of the 20th century and at the end of the time series the weather-type
sensitivity of the tree-ring-width network decreases, whereas a significant statistical

relationship with SST occurs
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Temporal stability after SST adjustment
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Temporal stability for TRW dataset 1 and 2
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» Scale bias effect can be generally defined as a reduced climate sensitivity of
proxies for phenomena in subordinate levels of the climate system, caused
by nonstationarities / nonlinearities in superordinate scales of the climate
system
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Conclusion

» Our results indicate that nonstationarities in superordinate space and time
scales of the climate system (here synoptic- to global scale, NAO, AMO) can
affect the climate sensitivity of tree-rings in subordinate levels of the system
(here meso- to synoptic scale, weather-types)

» More attention is needed to understand scale effects and interdependencies
between processes and phenomena acting on different scales of the climate
system

» The climate sensitivity of tree-rings can appear unstable, but in reality this is
only caused by predictor sets which are incomplete and do not consider
interdependencies between the predictors

» Further research is needed to understand the impact of spectral biases (Franke
et al. 2013) and scale biases on climate reconstructions and their interrelation
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