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Introduction

• Promising first results

• ACTRIS provides a ground-based counterpart to EarthCARE’s radiative closure 

• EarthCARE match-ups getting difficult with BBR turned off more than 75% of the time

• Strong arguments to combine/synchronize ground-based radiation networks with 

ACTRIS

• Closure studies will be performed in framework of C3SAR campaign at Lindenberg

Station: Lindenberg

Day: 29.05.2026

Methodology
• Search for EarthCARE overpasses

• Check for valid input data (ACTRIS/Cloudnet, Aeronet, surface reflection)

• Get mean band surface reflectance for assessment domain

• Calculate short wave TOA upward fluxes and BOA downward fluxes using MORTY-RTS

• Compare simulated fluxes with:

• BOA -> BSRN measurements and ACM-RT

• TOA -> BBR measurement and ACM-RT

• Additionally, MSI radiances are simulated using the MSI-Tool

• Land surface reflectance based on BRDF reconstructed 
using MODIS MYD09A1 dataset and PCs from Vidot and 
Borbás, 2014

• Atmospheric vertical profiles based on ACTRIS 

Cloudnet data
• LWC (*_ lwc-scaled-adiabatic.nc)

• IWC (*_iwc-Z-T-method.nc)

• IER (*_ier.nc)

• DER (*_der.nc)

• T, P (*_ categorize.nc)

• q (*_hatpro*.nc)

• Aerosols based on Aeronet measurements. 

• Gas absorption calculated using CKDMIP dataset 

(Hogan and Matricardi, 2020)

• Reduced number of vertical layers with correct 

representation of:
• Cloud top and cloud base

• Inversions in relative humidity

• In-cloud boundaries at 𝝉 = 0.1, 1 and 3 

• Solar spectra divided into 52 bands between 270 and 3995 nm  

EarthCARE provides a unique combination of active and 

passive instruments onboard a single platform to investigate 

aerosol–cloud–radiation interactions. A central mission objective 

is the achievement of radiative closure by forward-simulating 

top-of-atmosphere (TOA) broadband fluxes from synergistic 

retrievals of the atmospheric state and comparing them with 

measurements from the BBR. Similarly, ACTRIS delivers 

synergistic, vertically resolved atmospheric retrievals from a 

ground-based perspective. Here, we transfer EarthCARE’s 

radiative closure concept to selected ACTRIS/Cloudnet sites. 

Using 1D radiative transfer model MORTY-RTS, broadband SW 

fluxes at both BOA and TOA are simulated and first 

comparisons to ground-based measurements and BBR 

measurement as well as the 1D and 3D simulations from ACM-

RT are done.
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Data
• Downward fluxes bottom of atmosphere 𝑭↓ 

𝑩𝑶𝑨 1 min mean + min/max, Baseline 

Surface Radiation Network (BSRN)

• 𝑭↓ 

𝑩𝑶𝑨 𝐚𝐧𝐝 𝑭↑ 

𝑻𝑶𝑨 simulated using 1D RTS (MORTY-RTS) based on ACTRIS/Cloudnet 

input

• Upward fluxes at top of atmosphere 𝑭↑ 

𝑻𝑶𝑨, based on EarthCARE BMA-FLX 

(assessment domain, fore, nadir, aft, comb) product (BA/BC)

• 𝑭↓ 

𝑩𝑶𝑨 𝐚𝐧𝐝 𝑭↑ 

𝑻𝑶𝑨 1D and 3D RTS based on EarthCARE ACM-RT product (BA/BC)

BSRN station ACTRIS station

EarthCARE 

BBR 𝑭↑ 
𝑻𝑶𝑨

𝑭↓ 
𝑩𝑶𝑨

Station: Lindenberg

Day: 27.08.2025

Cloudy case
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