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This project started from the premise that natural ecosystem, agropastoral and socio-
economic models give us some insights into the future path of the feedback cycles between 
societies and their environments. These feedback cycles are known to have contributed to 
the evolution of socio-economic systems in both the distant and the recent past. It has been 
argued that the effects of recent regional droughts on the crops were quite similar to what 
happened earlier in the past with non-industrialised societies. The past is then an important 
source of information in terms of its wide repertoire of adaptive patterns and risk-
minimizing measures and we may use it to develop some questions, such as why did some 
past societies show better socio-economic adaptation than others? We do not suggest that 
these events can be considered simply as direct analogues for our current highly 
technological societies. Nevertheless, they can be used to contextualize the concurrent 
socio-economic adaptations, which then can be used to develop a framework for adaptive 
responses in the future. The problem is complex and we need to integrate basic science with 
the analysis of the evolution of society and that is what was the aim of the work achieved so 
far.  

Results 

We have started to developed an integrated data based model as the first step towards 
achieving an overall model. Our project incorporates the following steps: 

(1) a regional documentation of climatic changes and socio-economic transformations in the 
Mediterranean during the last millennia,  

(2) a climate model with downscaling tools to work at the appropriate scale,  

(3) proxy models able to simulate the main characteristics of the ecosystems studied,  

(4) an agropastoral model to simulate the main food resources used by the past societies,  

(5) a socio-economic model able to simulate various modes of socio-economic behaviour 
that replicate the real-life decision making parameters of societies in sub-regions of the 
Mediterranean,  

(6) various statistical methods to merge data and models and to validate the results.  

With the limited resources and time available we could not hope to complete the entire 
project but we have made considerable progress on each of the steps.  

Specific Results 
 
In particular we have analysed the relationship between past climate and prehistoric 
Mediterranean agriculture by adapting a process-based dynamic vegetation model to 
estimate past agricultural productivity under climate scenarios that characterize the 
extremes of Mediterranean climate (warm/wet, cool/wet, warm/dry, and cool/dry) in the 
Holocene. We have adapted LPJmL (the Lund-Potsdam-Jena-managed-landscape model, (cf. 



Bondeau et al. 2007)) to the modeling of past agricultural productivity. Calibrating this 
model for past crops and agricultural practices and using a combined downscaling and 
simulation approach to produce high spatiotemporal resolution paleoclimate data from a 
Mediterranean-wide Holocene climate reconstruction (Guiot & Kaniewski 2015), we have 
simulated realistic potential agricultural yields under past climatic conditions derived from 
the Holocene climatic extremes for a study area in Provence. We have focused on 
comparing the range of variability induced by climatic shifts with that achievable through 
changes in agricultural practices. 
For a case-study area in Provence we have drawn together data from a Mediterranean-wide 
Holocene climate reconstruction (Guiot & Kaniewski 2015), the Patriarche archaeological 
atlas (http://www.culturecommunication.gouv.fr/Politiques-
ministerielles/Archeologie/Etude-recherche/Carte-archeologique-nationale), and ArkeoGIS 
(http://arkeogis.org/).  We have developed a series of methodological tools to downscale 
the paleoclimate data and enable use of the LPJmL agroecosystem model results as a means 
of analysing archaeological settlement patterns over time.  These advances make possible 
the continued development of the agent-based model with some reasonable parameters 
relating changes in potential agricultural productivity to human behaviour. 
The socio-economic agent-based model is still in a rather simple form and this needs now to 
be generalised to allow us to model and calibrate to data from more recent periods. In 
particular, we need to model the way in which the individuals learn from their experience 
and change the rules that they use to adapt to changes in the climate. 

Interdisciplinarity: This project required active collaboration between specialists of present 
and past societies (sociologists, economists, anthropologists, historians, archaeologists, 
geographers...) and specialists in the environment ((palaeo)-ecologists, (palaeo)-
climatologists, geoscientists, hydrologists, agronomists...). Almost all these disciplines are 
present in this consortium. The project is based on field data, and existing digital tools 
(relational databases, geographical information systems) have been used to interconnect the 
data. Where necessary we have also developed new analytical tools in R for analysing the 
relationships between these data. 

AMEDEES-DB is an important contribution to the international program MISTRALS (2010-
2020) launched by the CNRS, which intends to devote considerable resources to obtaining a 
better understanding of the Mediterranean Basin, its vulnerabilities and potential for the 
future. In particular, it is an important contribution to the component PALEOMEX 
(https://paleomex.lsce.ipsl.fr/), which aims to understand interactions between climate and 
water, food, fibre resources during the events when past civilisations have declined during 
the Holocene.  

AMEDEES-DB is a contribution to ECCOREV Axis 1 and more particularly the impact of 
climatic change on ecosystems and human societies. The objective has been to collect 
information about past relationships between climate and man.  
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