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Motivation

Field studies and satellite imagery have shown that trade-wind convection organises into a towards the relationship between spatial organisation and the rain development process. Here, we
variety of spatial structures — often associated with precipitation development (Snodgrass et al., investigate whether and how the formation of surface precipitation differs with spatial
2009; Stevens et al., 2019; Schulz et al., 2021; Radtke et al., 2022). Whereas it is known that organisation in large-domain hectometer simulations of the North Atlantic trades (Radtke et al.;
precipitation, e.g. via cold pool interactions, can help pattern cloud fields, little attention is paid in review, see QR code for a preprint).

Simulations and Methods

gl
T
~~~~~

ICONLMﬁa et | | Large-domain, hectometer ICON large-eddy We decompose the formation of surface precipitation into two phases:

TS 2 < | ok ¢ it R simulations covering the North Atlantic Trades (following Langhans et al., 2015)

for an extended EUREC4A campaign period
09.01.-19.02.2020 2mom microphysics

C and define:
(Schulz et al., 2023) R

cloud —— rain
= CAuto+ CAcc

Production {

—— — = Conversion Cr
- st 2 & = _
o - - . . ] . - ° °
‘ | ¥ 7.4 kg m ot ,,«08:92«_ # 12.8 kg m~ 2201 | 102 I i Efficiency conv m
; Tt ] | lorg=0.56 e 7 [PElEes0.65 " A - - rain falls towards the
O Ptk e r o it e ¥ 2l ﬁ*f;‘ff"::{.,,"—' o | fE 10T 7 Sedimentation / ground while some if Sedimentation & N
" . T2 P, LR 1 < S P O B . . - L SRS pﬂ et * ook & e . Sed evap
Fig. 1: Three example £ Soin, 47, oAl ol P LR e , E - it evaporates Efficiency CRr
. - « 3 . ST 10T £
scenes with d|ﬁ§rent S - ‘ R & RN £ | .
degregs (.)f spatal ’ R e e g Al LS 107 * P — Precipitation Precipitation = P
organization (QAWr) but e T e T el W, - Cloud liquid water path Efficiency W
similar mean precipitation (P), g Wm0 T o ] T : '015 - P h1 1072 Cr— rain production rate
. . + g, 7 N P =) - - =0.15mm h- =0.16 mm h" _ i
reproducing observational V2 BN, o i Cauto — autoconversion rate
findings (Radtke et al., 2022) ‘ : eoe T aceretion rete
g N scattered Oawy clustered

Do the production and sedimentation efficiencies of rain differ with organisation? If so, why do they differ with organisation?
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Results
When organisation strengthens, rain is less Organisation modulates the local moisture
efficiently produced and sediments environment, cloud vertical motion &
more efficiently scattered convection clustered convection microphysical properties
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Conclusions
« Organisation in simulated trade-wind convection affects the formation of surface « QOrganisation has an opposing, stabilising influence on rain formation.
precipitation decomposed into a production and sedimentation phase: In clustered * As underlying causes, our analyses suggest competing effects associated with
convection, evaporation is reduced so that more rain reaches the ground compared organisation modulating cloud vertical motion, the local moisture environment and
to scattered convection, but rain is less efficiently produced. microphysical properties, possibly related to lifetime effects.
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