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Historical Climatology research areas 

reconstruction of past weather 
and climate 
 
impact of climate variations and 
climate extremes on societies 
 
past discourses and social 
representation of climate 

(e.g. Glaser 2001/2008,  Brazdil et al. 2005) 
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Methodology 

Vorführender
Considering its research goals, data used and methods employed HC is by its very nature a truly interdisciplinary research field



• date 
• location 
• climatological and 

environmental events search 
transcribe 

code 

1709 war der grosse Winter, der in die 4. Monath gedauret, und seines gleichen seit 
[…] 1608 nicht gehabt. […] Den 6. Januar erhob sich die Kälte wieder zu einer 
ausserordentlichen Strenge, die bis zum 23. fortgieng, allwo bey einigem Nachlaß 
eine ungemeine Menge Schnee fiel […]. Es hat dieser harte Winter in gantz Europa 
unsäglichen Schaden gethan, viel hundert Menschen sind hier und dar, auch so gar 
in Frankreich erfrohren, andere haben Nasen, Ohren, Hände und Füsse eingebüsset; 
das Wild in den Wäldern, die Vögel in der Lufft, die Fische im Wasser [sind] erfrohren 
[….] [Auch der] Zürcher See, ja so gar alle Canäle zu Venedig und der Ausfluß des 
Tagus zu Lissabon war mit harten Eyß belegt […]. 
 
Dreyhaupt, J. C. (1749): Pagus Neletici et Nudici oder Ausführliche diplomatisch-
historische Beschreibung des [...] Saalkreises [...].- Halle: Emanuel Schneider.  

analyse 

Historical Climatology workflow… 

DOI 
publish 

date and location 
climatological and 
environmental events 

Vorführender
The value adding chain of HC from source data (i.e documentary records) to the final analysis (i.e. a temperature reconstruction) includes different steps with different methodological approaches. Each step by itself typically produces a publishable result and can potentially be reused by other scientists. Thus the responsible researcher should be able to claim the merits for his work, that is not only scientific papers should be citable but also the data!



Az-Zahiriyah Ms 4533, fol. 1 
(Source: al-Muhajer, 2000,   p. 575 ) 

The Diary of Ibn Tawq (1430 –1509) 
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A diary of a  
Damascene citizen, 
covering the years  
1480-1502 AD 
 
 
 
 
 
Manuscript: 
 
Al-Assad National Library, 
Damascus 
Az-Zahiriyah Ms 4533 

Vorführender
Ahmad Ibn Muhammad Ibn Ahmad Shihab ad-Din, known as Ibn Tawq�(1430 –1509 AD.),�started writing in 1480 –1501 AD.

Manuscript  consist of 
426 paper = 1850 pages




Phenological dates 
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start of almond flowering 
end of almond flowering 

*Note: multiple observations in one year come from different locations 

Vorführender
Two bars -> different locations



7  

Precipitation 

Vorführender
Average onset of winterrain



Source: www.tambora.org. (2012-11-16) 

Spatiotemporal distribution of reported events 

1000 1500 1800 
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indexing error 
estimated with 

Monte Carlo sim. 

Temperature reconstruction for Central Europe 

Source: Glaser/Riemann (2009) 
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Reconstructed temperature field (March 1397 AD) 

Source: Vogt et al. (2011) 



Tambora.org: 
A Collaborative Research Environment 



• date 
• location 
• climatological and 

environmental events search 
transcribe 

code 
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Tagus zu Lissabon war mit harten Eyß belegt […]. 
 
Dreyhaupt, J. C. (1749): Pagus Neletici et Nudici oder Ausführliche diplomatisch-
historische Beschreibung des [...] Saalkreises [...].- Halle: Emanuel Schneider.  

analyse 

Historical Climatology workflow… 

DOI 
publish 

date and location 
climatological and 
environmental events 

Vorführender
The value adding chain of HC from source data (i.e documentary records) to the final analysis (i.e. a temperature reconstruction) includes different steps with different methodological approaches. Each step by itself typically produces a publishable result and can potentially be reused by other scientists. Thus the responsible researcher should be able to claim the merits for his work, that is not only scientific papers should be citable but also the data!



Collaborative Work – Challenges 

different disciplines 
different tools 
different locations 
different working hours 
availability of data to all partners 
availability of tools to all partners 
long term storage and accessibility  
make data citeable 

13  



24/7 online access 

same data format for all partners 

same tools for all partners 

Collaborative Research Environment 
(CRE) 
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Tools: Data entry and coding 



Tools: Geolocation 

Vorführender
Gazetteer with historical toponyms
can be reused in other systems



Tools: Search and find data 



Repository 

data base 

  
scientific community  
and public / crowd 

website 

 System architecture of CRE 

rights, 
security 

admin 

ext. DB 
 

ext. devices 
- tablets 
- etc. 

defined projects 
quality 
control 

tools / interactive modules 



formal 
review 

DOI 
assignment 

Publishing and quality control 

01/02/20
13  19  

content review 

DOI entry at 
DataCite 

publishing 
with DOI 

scientific community library staff 

Vorführender
Currently content quality management within each project
We aim at establishing a peer review board within a scienitific organization
Vision: Citizen science controled quality (successful projects in aother areas)



CRE + Repository 

Repository 
for scientific data 
University of Freiburg 
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tambora.org 
 

other 
CRE 

other 
DBs 

… 

input tools 

research 
tools 

data 

data collections 
(with DOIs) 
 
meta data 

  
scientific community  
and public / crowd 

ext. catalogs 

library staff 



tambora.org 

Historical Climatology 
highly interdisciplinary research 

 

CRE provides tools for complete workflow 
data entry 
search, analysis and visualization 
publishing with DOIs  
project and data access control 
gazetteer 

 

Sustainable operation of CRE 
content and metadata quality control 
long term data archiving and accessibility 
maintenance part of regular library operation services 

Vorführender
publishing (data and results citeable by DOI)
Multi-lingual gazetteer including historical placenames reusable for other systems!)





Thank you for your attention! 

www.tambora.org 
dirk.riemann@geographie.uni-­freiburg.de  
steffen.vogt@geographie.uni-­freiburg.de 

We kindly acknowledge funding by DFG under contracts  
GL358/9-1, INST 1475/3-1, INST 497/2-1, and JA 831/8-1 

the climate and environmental history collaborative research environment 



Sustainability of CRE tambora.org 

long-term archiving 
in regular service of university library 
part of lager scientific data repository 
maintained by library staff 

 
maintenance of CRE 

in regular service of university library 

 
further development of CRE 

subject to third-party funding 
university library provides technical advice 

 
 

 
 

 
 

Vorführender
I gave you a very short introduction to historical climatology
Followed by a presentation of the tools and structure of the collaborative research environment
And now I would like to conclude with some remarks on the sustainability of the system



Technical components of tambora.org 

OS on Virtual Machine 
- SLES 11 VMWare SP2 

Relational Database Management System 
- Postgres 9.1.6 / Postgis 1.5.4 

User Interface 
- Apache 2.2 
- Php 5.3.8 
- Yii 1.12 

Repository 
- Fedora Commons 3.5.1 



Role based access model 

Project manager 
manage project and sub-projects 
assign project members 
create project meta data 

Project staff 
data entry 

Public 
read-only access to all published data 

Project reader 
read only-access to non-published data of specific project 
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Days with precipitation per year 

27  

39,1 

For comparison: 
        Damascus average number of rainfall days per year (1960-90)  
         

Vorführender
Heute: weniger! Deutlcih weniger, obwohl Krietrium >1mm sehr streng

-> zeigt mindestens, dass sehr genau beobachtet wurde
-> Snowfall mainly rather light

Staionsweise auflösen?
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Project Middle East Historical Climatology: 
Distribution and number of total reported events, 
Temporal extent: 800-1800 AD 

Source: Vogt et al. (2011) 



Decadal indices of dry/wet winters 
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Beginn der Mandelblüte 
Ende der Mandelblüte 

Source: Vogt et al. (2011) 

Vorführender
Großräumig, integriert über Syrien / Iraq
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