
Did Climate Change Cause the 
Decline of the Roman Empire?

The rise and fall of the Roman Empire coincided with changes in long-
term climate in the Mediterranean, which, according to some sources, 
led to the hypothesis that climate was the main factor in the Empire's 
fate.

The so called Roman Climate Optimum from 100 BCE to 150 CE  was 
characterized by stable conditions and a warm humid climate. From
150 CE onwards, climate in the Western Roman Empire became colder, 
drier and more unstable. 

Did this unfortunate climate shift lead to more failed harvests and food 
shortages and thus to economic and  societal decline?!
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Western Roman Empire
• Fewer cities and markets than in the East
• High dependence on local elites
• Presence of legions crucial for local trade 

and economy
• 2nd century CE: Collapse of trading routes
• Local recruitments instead of troop transfers
• 3rd century CE: Start of economic decline

Eastern Roman Empire
• Large cities that preceded the 

Roman Empire
• Stable economy with high 

resilience
• Functioning trade networks

buffered bad harvests

The Roman Empire around 300 CE [1]

• Climate change did influence agricultural production and harvest stability
• In the Western Roman Empire the key factor of decline was the weakening of societal coping 

mechanisms
• The Eastern Roman Empire's continued prosperity was underpinned by stronger urban centers and 

state-supported economic networks, which provided resilience against similar environmental 
stresses

        Climate change, thus, was only one of many factors that led to the decline of the Roman Empire

Rome
Constantinople

Sicily

Case Study - Sicily
• Humid climate from 450-750 CE
• Intensive land use and high 

settlement density because
grain production for Rome 
shifted back to Sicily

Anatolia

Syria

Case Study - Levante & Syria
• Conditions became drier in the 4th and 

5th century CE
• Despite that, villages were growing until 

530 CE, later on growth stagnated
• Irrigation mitigated drier climate

Case Study - Anatolia
• Conditions became drier in the 4th

and 5th century CE
• Agricultural intensification during 

late antiquity
• Continued cattle farming shows

ongoing availibilty of ressources
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Case Study - Trier & rural Gaul
• Trier hosted a prospering

society throughout the 4th

century CE
• Other towns and rural 

settlements in northern and 
central Gaul gradually
disappeared during the same 
time

• The city of Trier only declined
when the imperial court left
around
400 CE [3]

Trier

Reconstructed climate data differs by region and by used proxy data.
Two examples: 

Exemplary Trading Route
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Figure 1: Reconstructed temperature data of δ18-oxygen 
isotopes from stalactites inside Spannagel Cave, 
Austria.

Figure 2: Reconstructed yearly precipitation data 
from oak tree rings, Germany/France.
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