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Introduction Conclusions

* A pilot analysis for winter 2025-26 reveals that AR—WCB interactions are common
over the North Pacific, with ~74% of WCB trajectories passing through an AR,
underscoring ARs as a key source for moist air ascending in WCBs.

Atmospheric rivers (ARs) can supply warm, moist air into
deeply ascending warm conveyor belt (WCB) airstreams.
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Hypothesis: AR—\WCB interactions (Fig. 1) occur
frequently and represent a key pathway through which
ARs can influence the dynamics and predictability of the

large-scale midlatitude flow.
Approach:
1. Lagrangian trajectory analysis of ARs over the
North Pacific during Dec 2025 — Mar 2026

2. An AR Recon case study utilizing data-denial 6000 km

forecast experiments Fig. 1. Conceptual illustration of an AR-WCE » Assimilation of AR Recon dropsondes can reduce forecast errors in the midlatitude
interaction and its synoptic context.

Inspired by Fig. 1 of Quinting and Grams (2021). flow associated with AR-WCB-driven ridge amplification.

« WCB strength and diabatic heating rates tend to increase with AR intensity.

 AR-WCB interactions can promote ridge amplification along the waveguide, leading
to downstream Rossby wave packet formation and growth/propagation of forecast
A errors.

« Ridge amplification and downstream impacts tend to be more pronounced for ARs
associated with strong WCBs.

3. Composite analysis of AR-WCB interactions

Data and methods Statistical analysis for winter 2025-26

Max ascent vs. net diabatic heating for

« Data: ECMWF ERADS reanalysis, _ _ North Pacific AR trajectories - Trajectories from ARs frequently ascend and undergo
MPAS data-denial experiments from Example of an AR-WCB interaction a00 - | : diabatic heating, with net heating increasing with total
AR Recon, & NOAA GEFS forecasts Inflow of moist lower-tropospheric air within the AR ascent (Fig. 3).
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AR Recon case study: Early February 2026 AR-centered composite perspective
MPAS data-denial experiments
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