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Clouds are a crucial component of the climate system?!, determining atmospheric energy balance and dynamics through processes such as radiation fluxes and
transport of energy, moisture and momentum. Tropical deep convective clouds, which mainly drive precipitation and radiation, remain a source of uncertainty in
numerical weather prediction models due to observational challenges regarding their properties, such as cloud fraction, vertical distribution, and particle size.
The EarthCARE mission, with its unigue combination of active and passive sensors, provides unprecedented insights into cloud microphysical properties, vertical
structure, and radiative effects. In order to better understand tropical clouds organisation and structure, we first evaluate the AROME model’s ability to simulate cloud-
radiation interactions by comparing its outputs with EarthCARE observations. This analysis establishes a reference baseline for assessing the sensitivity of the model
to various configurations of the ECRAD radiative transfer scheme, which is include in the AROME model. Then, we conduct sensitivity tests to quantify the model’s
response according to different type of clouds and/or to variations in critical parameters. These tests aim to identify the parameters that most significantly influence
cloud-radiation feedbacks and to improve the model’s predictive capabillity.
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Key Points and Perspectives

* EarthCARE is used to evaluate and improve the cloud-radiation interaction in AROME, which implemented ecRAD.
- First evaluation of AROME with CERES show right order of magnitude

* Make possible the comparison between EarthCARE and AROME by studying the Cloud Vertical Structure (CVS)
— Too much multi-layer clouds with AROME

- EarthCARE (FMR) undersampling works well and the diurnal cycle is weak in the region

* Move to other products (ACM_COM/AC_TC/ALL_RAD) to improve detection of thin clouds, document ice/liquid water content with EarthCARE over the region and compute radiation impact for each class
* What are the impacts of radiative processes in cloud life cycle and cloud spatial organisation ?

- Sensitivity tests with ECRAD to different parameters & different domains

'S - T L. ' e References : - ‘ e
ol ' | [1] Zelinka & al, 2020, Causes of Higher Climate Sensitivity in CMIP6 Mg

l 0 e I mﬁ [2] Wild et al, 2013, The global energy balance from a surface perspecting

g

[3] Hogan & Bozzo 2018, A flexible and efficient radiation scheme for the B4

[4] Hogan & al, 2020, Evaluating and improving the treatment of gases in radla

[5] Hogan & al, 2000, Deriving cloud overlap statistics from radar
a rt c I e n c e a n a I atl o n wo r s o p [6] Oreopoulos & al, 2017, New insights about cloud vertical structure from CloudSat™a
[7] Luo & al, 2016, Examining cloud vertical structure and radiative effects from satellite rexg
L'I' ] ‘I J U . | l | [8] Coddington & al, 2016, A solar irradiance climate data record

8—12/June 2026 | Rhodes' Housé*l Oxford, UI(

!m . I . T Conf/guratlon
3 q 1% 5" H [10] Baum & aﬁ 2014, Ice cloud bulk single-scattering property models ‘with the full phase matrix at wavete 5
(‘ 1 ’ 3 : _ [11] Lacono & al, 2008 ‘Radiative forcing by long-lived greenhouse gases: Calculations with the AER radiative
y - 4 ' [ - [12}:Fu & al, 1996, “An accurate parameterization of the solar radiative properties of cirrus clouds
: i ’t § =t L " % 7 Ta3] Fu&al, 1998, An accurate parametr/zat/on of the infrared radiative properties of cirrus clouds of climate mode



	Slide 1

