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Climate variability can have extreme impacts on societies in regions that are water-limited for agriculture. A
society’s ability to manage its water resources in such environments is critical to its long-term viability. Water
management can involve improving agricultural yields through in-situ irrigation or redistributing water resources
through trade in food. Here, we explore how such water management strategies affected the resilience of the
Roman Empire to climate variability in the water-limited region of the Mediterranean.

Using the large-scale hydrological model PCR-GLOBWB and estimates of landcover based on the Histori-
cal Database of the Global Environment (HYDE) we generate potential agricultural yield maps under variable
climate. HYDE maps of population density in conjunction with potential yield estimates are used to develop
maps of agricultural surplus and deficit. The surplus and deficit regions are abstracted to nodes on a water
redistribution network based on the Stanford Geospatial Network Model of the Roman World (ORBIS). This
demand-driven, water redistribution network allows us to quantitatively explore how water management strategies
such as irrigation and food trade improved the resilience of the Roman Empire to climate variability.


