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L. INTRODUCTION 3. SETUP OF DHARMA LESP

Marine cold air outbreaks (CAQOs) appear in » ACTIVATE enables better understanding of cloud regime transitions that ESMs struggle with Lagrangian domain following PBL horiz. flow
mid- and high-latitudes and form low-level
clouds that distinctly enhance the local albedo

(e.g., Fig. 1)

The CAO weather state is deficient in Earth
system models (ESMs)!! and a bottom-up
roadmap aims to improve CAQO representation

» Guided by observations of several CAO cases and using LES, we successfully set up and evaluate the L = 21.6 km with dx = 300 m
evolution of cloud micro- and macrophysical properties H = 5.0 km with dz = 40 m (lowest 3.5 km)

» The choice of reanalysis dataset for initial and boundary conditions affects simulations Turbulent surface fluxes using similarity theory
and fairly modern coefficients!”]

» As demonstrated here, simulations lack early drizzle and rain that may crucially affect the timing of
cloud breakup, further exasperated by a simplified ice treatment

Impose wgup(z,t) and nudging to T'(2,t) and
q,(z,t)in FT and u(z,t) and ©(z,t) above 500m

in ESMs:
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Fig. 4: Evaluating ACTIVATE observations and LES in a quasi-Lagrangian framework. Top left: in-situ flight track and HSRL-2-sensed
Fig. 1: Exemplary CAO case from 18 January 2022: Flight track cloud-top height (red) overlaid with LES inversion height (orange). Middle left: comparing RSP-based and satellite-based cloud optical
(multi-color) with dropsondes (triangles), Lagrangian trajectory depth with LES. Bottom left: Comparing N, retrievals from RSP, FCDP, and GOES16 with LES and also showing 2DS-based ;. Right: 5 OUTLOOK

(yellow) and simulated 3D domains (X marks with circles). Cloud for cloudy legs we compare hydrometeor size distributions of liquid (black for FCDP, magenta for LES) and frozen particles (blue for 2DS,
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