Higher model resolution alters the winter precipitation

response to past and future warming in the western U.S.
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1. Motivation 3. Drivers of atmospheric river change

4. Regional precipitation change

+ Atmospheric rivers (ARs) drive extreme precipitation and flooding in the Figure 3. The total, thermodynamic, and dynamic components of AR frequency and integrated vapor transport (IVT) over the Figure 5. Differences in cool-season (Oct-Mar) precipitation (a, b, ¢) and the proportion of AR
western US—and are projected to intensify under future warming North Pacific in the HR simulations. ARs are tracked using the Lora_v2 (Skinner et al. 2020, EPSL) and TempestExtremes (Ullrich precipitation to total precipitation (d, e, f) in the HR simulations. Changes that are not significant
& Zarzycki 2017, GMD) detection tools. Overall, increases in AR activity are primarily driven by systematic increases in water (lO > 0.05, Welch's ttest) are white. Markers are proxy-lbased qualitative changes in precipitation
- Past warm intervals offer insight into future AR behavior in the region, but vapor, whereas state-dependent differences in winds amplify or dampen this signal. (teal=wetter, brown=drier, white=no change, gray=inconclusive; Oster et al. 2015, Nature Geo. and
paleo-AR research has been limited by coarse model resolution 25 kg m-1s-! Ibarra et al. (2018), Geology). The average number of landfalling ARs in the Pacific Northwest
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Figure 4. DJF (Dec-Jan-Feb) transient eddy kinetic energy (EKE) at 850 hPa (a) and sea level pressure (SLP, contours) and
. . | wind vectors at 850 hPa (b) over the North Pacific in the HR PI simulation. Differences in EKE and SLP are plotted for the other Figure 6. Same as Fig. 5 but for the LR simulations. HR simulations show improved agreement
20° CIirE\a;:i)::Eg;tei'r:um N esmenm, ?;‘Z'Z‘;‘::m 20 simulations (c-h). The blue/light blue (red/pink lines) delineate the latitude of maximum zonal winds at 250 and 500 hPa for with direction of proxy-inferred precipitation change compared to LR.
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Figure 2. Surface temperature warming patterns over the North Pacific in the 5 . s8N - RCPES
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