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High-resolution multiproxy climate reconstruction for (southern)  
S. America since 1000 AD: LOTRED-SA, a new IGBP-PAGES initiative 

A collaborative, high-resolution multi-proxy climate reconstruction for southern South America:  

LOTRED Examples from Europe 
Figure 1: Spring European 
temperature anomalies (wrt 
1901–2000) from 1500–2004 
over the land area 25W–40E 
and 35N–70N (thin line). 
1500–1900: reconstructions; 
1901–2002: Mitchell and 
Jones [2005]; update: Hansen 
et al. [2001]. Red line: 30-yr 
Gaussian smooth. Blue lines: 
±2SEs of 30-yr Gaussian fil-
tered reconstructions. Dashed 
horizontal lines: 2SD of 
1901–2000. The warmest and 
coldest springs are denoted 
(Xoplaki et al. 2005). 

Figure 2: Difference maps be-
tween the warmest and coldest 
multi-decadal springs (1975-
2004 minus 1687–1716) 
(Xoplaki et al. 2005).
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PAGES ( Past Global Changes) 
The research community that lies at the heart of the PAGES 
project works towards a better understanding of the Earth's 
changing environment in the geologically recent past, focusing 
always on those aspects that best inform our evaluation of 
current and future global changes and their consequences for 
human populations. 
PAGES outlined four new thematic Foci and four Cross-Cutting 
Themes, similar to the way in which PAGES Foci were organized in the 
past. Some of the old program elements will be incorporated within the 
revised structure. Each new Focus and Cross-Cutting Theme will be 
overseen by a small Steering Group to ensure continuity and share re-
sponsibility for the activities lying within their domain. The activities 
depend on the initiative and active participation of the paleoscience 
community 
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Smoothed reconstructions of large-scale (Northern 
Hemisphere mean or global mean) surface temperature 
variations from six different research teams, each using its 
own methodology and selection of proxies, are shown 
along with the instrumental record of global mean surface 
temperature. Each curve portrays a somewhat different 
history of temperature variations, and is subject to a 
somewhat different set of uncertainties that generally 
increase going backward in time (as indicated by the gray 
shading). This set of reconstructions conveys a 
qualitatively consistent picture of temperature changes 
over the last 1100 years, and especially the last 400. 
 
Reference: 
Kraucunas et al., 2006, PAGES News 2006/2 

LOTRED (Long-Term climate REconstruction and Dynam-
ics) aims at collating in a collaborative effort existing data 
sets from disperse sources. LOTRED usees sophisticated 
statistical methodologies to produce  climate reconstructions 
at different temporal and spatial scales. 
Groups have been formed in Europe, South America, in the 
southwestern US and the mediterranean Region.  
The goal is to finally merge the regional pattern to a global 
view, improving the reconstructions. 

Regional climate reconstructions: 
 Pieces for a global puzzle 

Regional Climate Variations in South America 
Hosted by the city of Malargüe, Argentina and organized by PAGES, 
the Instituto Argentino de Nivologia, Glaciologia y Ciencias Ambien -
tales (IANIGLA) and the University of Bern, Switzerland, LOTRED-SA 
held its first science conference from 4-7 October 2006. 133 scientists 
from 17 countries (mainly from Argentina, Chile, Brazil, Switzerland 
and USA, among them many members of the PAGES Scientific Steer-
ing Committee) joined for review keynotes, and oral and poster presen-
tations of new paleoclimate data sets and research activities. 
The objective of the conference was to gather experts from different 
fields in climate dynamics, diagnosis and paleoclimatology (data and 
models) to review the existing knowledge and data sets, to discuss the 
interpretation of natural and documentary proxy data, to search for cali-
bration and quantification techniques of proxy data sets in South 
America, and to discuss the implementation plan for the PAGES Re-
search Initiative LOTRED-SA. . 

Collect the existing data to  
improve the reconstructions 

Status 2003: 
Two records 
represent 
South America 
(and only few 
more the 
entire South-
ern Hemi-
sphere). 

LOTRED-SA workshop 2006: 
Datasets for central and 
southern South America. 
LOTRED-SA will further 
extend this database and syn-
thesize them in regional re-
constructions. 

Long-term goal and vision: This collaborative effort works towards a comprehensive view of regional climate variability and environmental change 
back in time (ca. 1000 years), and produces a gridded data set of climate variables from high-resolution (sub-decadal) multi-proxy time series. 

Workshop results: 
The most noteworthy outcomes were:  
(i) In contrast to the general perception, there is actually a considerable number of high-quality data sets available, mainly from tree rings and documentary data sources.  
(ii) Besides sampling resolution and dating, the main challenges for most natural proxy archives are the calibration with meteorological time series and the quantification of paleoclimate information.  
(iii) Increasing sampling resolution, discriminating climate from land-use effects in proxies, and quantifying the paleoclimate signal remain the main challenges for paleovegetation archives.  
(iv) The paleoclimate research community in South America is well connected, enthusiastic and ready to take collaborative leadership in the LOTRED-SA venture.  
=> It is very much hoped that other research communities in different regions of the world will follow the South American example 
 

Further down the road: 
1) 2007: Meta-data database of existing proxy data sets established. The conference proceedings will be the first intermediate product (special issue in Palaeo3). 
2) 2007: Evaluation and selection of data sets, geographic areas, time window and resolution for the multi-proxy reconstructions. 
3) 2007-08: Construction of a shared and protected database with proxy data sets, and evaluation/discussion with the authors. The results will be presented in a special issue of the PAGES newsletter (ca. 2008). 
4) 2008: Actual multiproxy reconstruction and joint publication by all the contributors. 
5) 2009: Next science meeting with PAGES, possibly in the context of the 3rd PAGES Open Science Meeting. 
 
 

Do you want to contribute? 
 www.pages.unibe.ch/science/initiatives/lotred-sa/  

or contact the coordinators: 
Ricardo Villalba, IANIGLA-CRICYT, Argentina, ricardo@lab.cricyt.edu.ar; Martin Grosjean, University of Bern, Switzerland, grosjean@giub.unibe.ch; Thorsten Kiefer, PAGES, Bern, Switzerland, kieferpages.unibe.ch. 

This picture pair shows the 
dramatic retreat of the 
Lanin Glacier, Chilean 
Andes between 1896  and 
2001. Pictures provided by 
Mariano Masiosokas and 
Ricardo Villalba (IANIGLA, 
Mendoza) 
Consult the PAGES 
product database for 
further examples: 
http://www.pages-igbp.org/
products 

The approach is: 
(i) to collate the large number of disperse already existing and 
new multi-proxy paleoclimate data sets (documentary data - e.g. 
see below, early instrumental data and natural proxies) for the last 
ca. 1000 - 2000 years  and 
  (ii) to use the Mann et al. (1998), Luterbacher et al. (2004) and 
Moberg et al. (2005) methodologies to work towards a regional re-
construction at different temporal and spatial resolution for various 
regions. 
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Regional reconstructions - Use 
of various data sources 

Thorsten Kiefer and the LOTRED-SA Consortium, PAGES IPO, Sulgeneckstrasse 38, 3007 Bern - Switzerland; kiefer pages.unibe.ch 

Mann and Jones, 2003 


