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Motivation

• Despite satellite observations have helped to better 

constrain aerosol-cloud interactions (ACI), significant 

uncertainties persist. 

• WMO uses a list of 7 state-of-the-climate indicators. 

However, these do not include an indicator of ACI.

• SATACI’s objective is to deepen our understanding of ACI and 

the associated Radiative Forcing, capitalising on the heritage 

from the ESA CCI projects and state-of-art algorithms for the 

consistent retrieval of aerosols and clouds. 

IRFaci observational estimation in Wm-2 as in Table 7.7 of AR6, Technical Summary. 

WMO Climate Indicators. Trewin, et al., 2021

https://climatedata-catalogue-wmo.org/climate_indicators
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SATACI activities

Activity 1:  ACI analyses from satellite data

Activity II: Feasibility study for a new aerosol-

cloud climate indicator.

Cooling 

offset

Aero-

Cloud

The two activities will run in parallel an culminate in a 
summary work package to evaluate the consistency among 
them.

Combined AOD/COD retrieval obtained applying the CISAR algorithm to combined 
observations from MSG1 and MSG4 during August 9th, 2020. ©Rayference
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Scientific Requirement Survey

We’d love your input!
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Identified requirements

1. Assess dataset consistency and F4P

2. Develop an uncertainty propagation framework. 

3. Adopt Aerosol Index, Fine Mode Aerosol Optical Depth (FMAOD) and Total AOD as aerosol proxies.

4. Selection dCDNC/dAerosols and Cloud Fraction adjustment as key ACI metrics. 

5. Improve characterisation of dust–ice interactions. 

6. Assess the impact of time offsets. 

7. Assess the impact of spatial resolution. 

8. Apply relevant stratifications (e.g. cloud phase, regional areas, etc.). 

9. Convert radiative forcing in W/m2 into estimated temperature change.

10.Disseminate SATACI progress to the community.

11.Establish a community-facing communication channel. 

Download the Science 
Requirement Document V1 at 

https://climate.esa.int/en/Cros
s_ECV_Projects/sataci/ 

https://climate.esa.int/en/Cross_ECV_Projects/sataci/
https://climate.esa.int/en/Cross_ECV_Projects/sataci/
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SATACI Workflow

Fitness-for-

purpose
Method definition

Uncertainty 

characterisation 

and propagation

Implementation
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Aerosol indirect effects on liquid clouds

Selected datasets:

- CISAR MSG/SEVIRI

- ORAC MSG/SEVIRI

- CLAAS-3: CM SAF Cloud Property 

dataset using SEVIRI

The use of geostationary satellites allows to evaluate the 

impact of the temporal time scale. 

ORAC and CISAR have both partially developed and 

exploited within CCI projects. 

To complement the resulting datasets, the CM SAF CLAAS-3, is included in the analysis, providing mature, 

validated cloud microphysical parameters, including effective radii and CDNC proxies.

The use of independent products improves the confidence in the results. 

https://zenodo.org/records/8424628
https://doi.org/10.5676/EUM_SAF_CM/CLAAS/V003
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Cloud glaciation temperature and dust concentration

In liquid clouds colder than 0ºC aerosols can also act as ice nucleating particles (INPs), initiating ice crystal formation. 

Mineral dust can be assumed to be the dominating INP source for cloud glaciation at temperatures colder than −15ºC.

A large-scale (ideally global) and observation-based quantitative impact of aerosols on cloud glaciation is still missing.

• Temporally highly resolved cloud-CCI 

SEVIRI cloud property data will be 

used. 

• Dust AOD and corresponding ALH 

will be taken from C3S Aerosol 

Property Products.
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Interaction with Climate Models

To evaluate the findings obtained in the two scientific studies, simulations at 3-hour resolution over the same period 

of interest will be performed using satellite data with NorESM. 

The simulations will allow the statistical analysis of aerosol and cloud properties and give insights on which 

stratifications to apply to satellite data. 
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Climate Indicator

• Global long-term satellite data records will be used to 

demonstrate the feasibility to derive a new climate indicator 

for monitoring the cooling offset by aerosols and clouds. 

• Outputs are global monthly maps in 5-year intervals of 

aerosol impact associated radiative effects at the top of the  

atmosphere (TOA). 

• A simple parameterization to convert TOA radiative effect 

changes to an equivalent surface temperature change will 

be tested. 

Seasonal maps of anthropogenic aerosol radiative impacts at TOA with

AOD data of ATSR-2 1998, AATSR 2008, SLSTR 2019 and SLSTR 2020.
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DISCOVER MORE
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Are you ready to discover more? 

climate.esa.int/en/Cross_ECV_Projects/sataci/@esaclimate@esaclimate.bsky.social

climate.esa.int/en/Cross_ECV_Projects/sataci/

@esaclimate
@esaclimate.bsky.social

Subscribe to 
our newsletter!

https://twitter.com/esa
http://www.esa.int/
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