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e Data center water use is rapidly increasing due to Al-driven compute demand demand demand (e) model equations iterations) (Mean, P5, P95)

e Al workloads are growing around 40-60% annually
o This increases cooling and electricity needs

e Around 20% of data centers are located in water-stressed regions and half of R ES U LTS
servers are powered by power plants located in water-stressed regions(Siddik et
al., 2021)

e (ooling systems rely heavily on freshwater (especially in hot climates)

KEY FINDINGS

e Water use varies significantly by region, driven by differences in climate (Tw) and electricity grid
composition (EWIF)
o Higher Al growth amplifies regional differences, causing projections to diverge more over time
o Uncertainty increases under growth scenarios, while stabilizing under no-growth conditions
e EWIF has the strongest influence on total water use, indicating that electricity-related water use
dominates overall impact
e Climate (WUE) plays a secondary but increasing role, with its influence becoming more important
over time due to rising cooling demand
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SIGNIEICANCE Frankfurt exhibits the Iowgst derall
water use and reduced variability,
showing the impact of cooler climate
conditions on limiting cooling demand.

Understanding how water use varies by region is critical for sustainable data center
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