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• ETCs intensify precipitation (i.e., contribute more to 
precipitation), but this is less true for evaporation

• Resolution impacts on ETC-induced moisture fluxes are larger 
than the climate change signal

• LR and HR often agree on the sign and magnitude of change 
with global warming, suggesting that LR simulations remain a 
valuable tool to assess changes in ETC-induced moisture fluxes 
in a warmer world
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Extratropical cyclones (ETCs) play a pivotal role in 
hydrological processes of the atmosphere, such as moisture 
transport and precipitation. Long-term changes in the 
hydrological contribution of ETCs will therefore have important 
impacts on shifts in precipitation patterns, droughts, and 
extreme events. Here, we analyze how ETC contributions 
in the North Atlantic depend on resolution and global 
warming in climate model simulations.
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Motivation
1. Yearly ETC contributions to fluxes (zonal mean):

ETCs contribute more to precipitation than evaporation.

2. Changes in ETC contributions to moisture fluxes 

ETC contributions to evaporation (E) & precipitation (P) decrease 
in a warmer climate but increase with higher resolution.

Under global warming, 𝑓 decreases but 𝑝̅ increases. With HR,
𝑓 increases and high 𝑝̅ bands intensify and become narrower.

4. Decomposition of P into cyclone frequency 𝑓 and 
    precipitation intensity 𝑝̅:

3. Cyclone-centered moisture flux changes :

cyclone-centered composites:

geographical flux maps: 

~10! cyclone timesteps per composite 

presenting

• Analysis of MESACLIP CESM1 simulations1: low and 
high resolution (LR: 1°, HR: 0.25°), both for the historical 
period (1970-2000) and RCP-8.5 (2071-2100) at 6h 
intervals, 8 ensemble members

• ETC-tracking2 inside the domain of the North Atlantic 
(30-70°N, 5-80°E), definition of impact area3 of ETCs by 
15° circles around cyclone center

• Analysis via 2 accumulation methods: 

Warmer climate: 
ETC-induced E 
declines & P increases 
in warm sector

Higher resolution: 
E decreases at its 
hotspot and increases 
elsewhere, P bands 
intensify and become 
narrower
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