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1 Introduction

Convective cold pools are mesoscale areas of cool air formed by
downdrafts of precipitating clouds. They are critical for convective
organization, but their impact on the sub-mesoscale (100 m to 10 km)
variability of near-surface air temperature is unclear due to insufficient
observations:

* How do cold pools over mid-latitude land modify the sub-mesoscale
temperature variability across scales?

* Do models with sub-km grid spacing correctly represent the observed
temperature variability inside cold pools?

2 Method

* We use temperature data at 99 locations of a dense station network
covering an area of 30 km in diameter as featured during the
FESSTVaL 2021 field experiment (Fig. 1).

» The spatial temperature variability is quantified using experimental
variograms and modified “gradiograms” (i.e., mean gradients) for
distances between 100 m and 15 km (Eq. 1, 2, Fig. 2).

* We compare the actual observations of the FESSTVal station network
to virtual observations in idealized and realistic simulation setups
with sub-km grid spacing.
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ig. 1: Network of 99 measurement stations for Distance d (km
FESSTVal 2021 experiment (Hohenegger et al., . - (km) .
2023), example temperature data T, during a cold Fig. 2: Number distribution N(d) of distance d
pool event (color-coded), and distance d between between station pairs used for variogram and
station pairs. gradiogram calculation (bin width: 500 m).

Observations: 1-min data from APOLLO and WXT stations custom-built for FESSTVaL experiment in eastern
Germany during summer 2021 (Kirsch et al., 2022).

Idealized simulations: RAMS model, deep boundary layer with cold pool in dry continental environment,
Ax=[50,100] m, 5 min output, interactive surface fluxes, no microphysics, no heterogeneity in surface type or
terrain (Grant and van den Heever, 2018).

*  Realistic simulations: ICON-LES model for FESSTVaL case study, Ax=[156,312] m, [15,60] min output, forced by
E N H A N c E s PA I IA L operational ICON-D2, 3D-turbulence, 1" orography, 100 m land cover.
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