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ÅClouds Aerosol Radiation Interaction and Forcing ïYear 2017 (CLARIFY)

ÅAerosol-cloud-radiation interactions in the SE Atlantic during the biomass burning season

ÅOverview of the field experiment including broader international activities

Å Initial results: aerosol vertical profiles, composition and optical properties

ÅHow did the Unified Model NWP aerosol forecast perform during CLARIFY?

ÅModelling aerosol-cloud-radiation interactions in the region

ÅUtilisation of CLARIFY observations to develop a new SEVIRI combined aerosol-above-cloud 
and cloud property retrieval 

ÅSummary

Talk outline



Aerosol-cloud-climate interactions over the SE Atlantic

Zuidema et al. (2016) https:// journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-15-00082.1

Aerosol-radiation-interactions 
(ARI): The geographic 
distribution, absorption 
properties of aerosol, vertical 
profile of aerosol, cloud 
fraction, cloud optical depth 
and liquid water content are 
crucial.

Aerosol-cloud-interactions 
(ACI): The degree of interaction 
of cloud and aerosols and the 
process level understanding are 
crucial. 
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Regional hot-spot for aerosol direct 

radiative forcing, but a large 

uncertainty in the sign and magnitude 

in leading climate models. 

Potentially large but very uncertain 

aerosol indirect effect from smoke

Lack of in-situ observations to 

evaluate and develop models

Why the SE Atlantic?

ARI: 16 AeroCOMmodels. 
Which is right? Why?

ACI:The degree of interaction of 
cloud and aerosols and the process 

level understanding are crucial.



The CLouds-Aerosol-Radiation Interaction and Forcing: Year 2017 
(CLARIFY-2017) programme
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Institutes and PIs

Key objectives

K01: Measure and understand the physical, chemical and optical 
properties of biomass burning aerosol over the SE Atlantic

K02: Measure and understand the physical properties of boundary 
layer clouds and their environment. Improve the representation of 
these clouds in a range of models

KO3: Evaluate and improve the representation of ARI and ACI over 
the SE Atlantic at a range of model scales and resolutions
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A large international effort.....

2016
LASIC(Ascension)
ORACLES(Namibia)

2017
CLARIFY(Ascension)
LASIC(Ascension)
ORACLES(Sao Tome)
AEROCLO-SA(Namibia)

2018
ORACLES(Sao Tome)

CLoud-Aerosol-Radiation Interactions and Forcing: Year 2017
(CLARIFY-2017) 



Zuidema et al. (2018) https://doi.org/10.1002/2017GL076926

LASIC ARM data provide multi-year 

measurements at Ascension Island

Surface aerosol extinction data 

correlate with AERONET AOD 

indicates BBA in MBL

Periods where they do not correlate 

are indicative of BBA in the free-

troposphere

CLARIFY measurements will 

complement LASIC by providing 

detailed vertical information

Aerosol measurements from Ascension Island



Central to CLARIFY-2017 was the deployment of the 
FAAM BAE146

Wide range of kit in 5
categories:-

1) Meteorological
2) Cloud microphysics
3) Aerosol microphysics, 

chemistry and optical 
properties

4) Trace-gases 
5) Radiation measurements 

(mainly SW)



Unified Model forecast support: to get the 
aircraft in the right place at the right time

Model forecasts and satellite products were key for positioning the aircraft. Need to know 
information on clouds, aerosols and where regions of ACI may occur.

Global model forecasts (17 km) of clouds and aerosols. Include prognostic biomass burning 
(GFAS real-time emissions, CLASSIC), dust aerosols, and industrial aerosols. Biomass 
burning aerosol does not interact with radiation scheme or cloud microphysics. 

Satellite imagery key for cloud details.

Geographic location

Vertical location relative to clouds



CLARIFY-2017: Deployment

Period of Operations:
August 16th 2017 ςSeptember 7th 2017

Total Sorties:
28 Science flights in 23 operational 
days

Total Flight Time:
98 hours and 43 minutes.

45 dropsondes



2017 flight tracks 
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