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1. Introduction
● What is CLARA? “CM SAF cLoud, Albedo and RAdiation 
dataset from AVHRR data” (≈similar to Patmos-X):
– Polar orbiting : NOAA and MetOp
– FCDR from NOAA 

(Heidinger,2010)
– L3 products on 0.25°x0.25°
– Currently released versions:

● CLARA-A1 (1982-2009)
● CLARA-A2 (1982-2015)

● Some of the modifications in the upcoming version CLARA-A3:
– Inclusion of the AVHRR-1 sensor (TIROS-N, NOAA-6,-8,-10): extension of time range to 

1979-2020, which is 42 years
– Updated FCDR: new calibration for visible channels (latest PATMOS-x coefficients)
– Updated cloud treatment algorithms (NWC SAF / PPS v.2018; Karlsson et al.)
– Addition of new products “TOA radiative fluxes” → this presentation: Reflected Solar Flux 

(RSF) and Outgoing Longwave Radiation (OLR)

Orbits 1/3/2012
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Simplified version of processing chain:
● Starting point : Reflectances (RSF) or brightness temperatures (OLR) in 2 narrowband channels 

from AVHRR instrument
● Narrowband-to-broadband conversion (using empirical regressions) :

● Directional-to-hemispherical conversion (using Angular Dependency Models):

● Instantaneous-to-dailymean conversion (using temporal interpolation models):

f

1. Introduction
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2. Overview of the products

2. Overview of the products
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2. Overview of the products
● Example: daily mean RSF (15/6/2008)
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2. Overview of the products
● Example: daily mean RSF (15/6/2008)
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2. Overview of the products
March June

September December
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● Global Monthly 
Mean RSF:

● Deseasonalized

     Major volcanic 
events

Trends (W/m²/dec):
Full series:
ERA5:            -0.0769
CLARA-A3:    -0.2318
Since 2000:
ERA5:            -0.2024
CLARA-A3:    -0.9645
CERESSYN:  -0.6451
CERESEBAF:-0.7023 
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● Global Monthly 
Mean OLR:

● Deseasonalized

     Major volcanic 
events

Trends (W/m²/dec):
Full series:
ERA5:            -0.1125
HIRS:            +0.1461
CLARA-A3:   +0.6321
Since 2000:
ERA5:            +0.2295
HIRS:              -0.0679
CLARA-A3:    +0.3800
CERESSYN:  +0.2825
CERESEBAF:+0.2839
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2. Overview of the products
● Long-term average TOA fluxes (1979-2020) from CLARA-A3:
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3. Some spatiotemporal insights

3. Some spatio-temporal insights in the data record
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3. Some spatiotemporal insights
Absolute RSF (Wm-2)Hovmöller 

diagram: 
time vs 
zonal 
averages
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3. Some spatiotemporal insights
Deseasonalized RSF (Wm-2)



Tom Akkermans 14/36CLARA-A3 data record released: 40 years of shortwave and longwave TOA fluxes

3. Some spatiotemporal insights
RSF bias* (Wm-2) CLARA-A3 w.r.t. CERES-SYN

(*) deseasonalized
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3. Some spatiotemporal insights
Deseasonalized RSF (Wm-2)
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3. Some spatiotemporal insights
Deseasonalized RSF (Wm-2)
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3. Some spatiotemporal insights

12-06-1991 13-06-1991 14-06-1991 15-06-1991 16-06-1991

Typhoon Yunya + Pinatubo eruption: Daily mean RSF (W/m²) from CLARA-A3 (top) and ERA5 (bottom)
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3. Some spatiotemporal insights

12-06-1991 13-06-1991 14-06-1991 15-06-1991 16-06-1991

Typhoon Yunya + Pinatubo eruption: Daily mean OLR (W/m²) from CLARA-A3 (top) and HIRS* (bottom)

(*) NOAA HIRS OLR v01r02 
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3. Some spatiotemporal insights
Deseasonalized RSF (Wm-2)
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3. Some spatiotemporal insights
“For the 1983 and 1998 El Niño’s, warm equatorial SSTs (>27 °C) persisted from November to June, and these warm SSTs 
replaced the climatic cold tongue. Accompanying the disappearance of the cold tongue during March-April, the northern ITCZ 
and southern ITCZ migrated to each other.” (Chen et al., 2021*).

Monthly mean RSF (W/m²) from CLARA-A3

1982/02

1983/02

1984/02

(*) Chen, Y., Yan, L., Li, G., Xu, J., Long, J., & Zheng, S. (2021). Contrasting Impacts of Three 
Extreme El Niños on Double ITCZs over the Eastern Pacific Ocean. Atmosphere, 12(4), 424.
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3. Some spatiotemporal insights
“For the 1983 and 1998 El Niño’s, warm equatorial SSTs (>27 °C) persisted from November to June, and these warm SSTs 
replaced the climatic cold tongue. Accompanying the disappearance of the cold tongue during March-April, the northern ITCZ 
and southern ITCZ migrated to each other.” (Chen et al., 2021*).

Monthly mean RSF (W/m²) from CLARA-A3

1982/02

1983/02

1984/02

1997/02

1998/02

1999/02

(*) Chen, Y., Yan, L., Li, G., Xu, J., Long, J., & Zheng, S. (2021). Contrasting Impacts of Three 
Extreme El Niños on Double ITCZs over the Eastern Pacific Ocean. Atmosphere, 12(4), 424.
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4. Trend analysis

4. Trend analysis
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4. Trend analysis
RSF trend 2000-2020 (W/m²/decade) OLR trend 2000-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

CERES EBAF CERES EBAF
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4. Trend analysis
RSF trend 2000-2020 (W/m²/decade) OLR trend 2000-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

ERA-5 CERES EBAF
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4. Trend analysis
RSF trend 1979-2020 (W/m²/decade) OLR trend 1979-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

ERA-5 HIRS OLR
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4. Trend analysis
RSF trend 1979-2020 (W/m²/decade) OLR trend 1979-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

ERA-5 HIRS OLR
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4. Trend analysis
RSF trend 1979-2020 (W/m²/decade) OLR trend 1979-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

ERA-5 HIRS OLR
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4. Trend analysis
RSF trend 1979-2020 (W/m²/decade) OLR trend 1979-2020 (W/m²/decade)

CLARA-A3 CLARA-A3

ERA-5 HIRS OLR
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5. Where to find the data?

5. Where to find the data?
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5. Where to find the data?

doi.org/10.5676/EUM_SAF_CM/
CLARA_AVHRR/V003
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5. Where to find the data?

doi.org/10.5676/EUM_SAF_CM/
CLARA_AVHRR/V003
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5. Where to find the data?

wui.cmsaf.eu
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5. Where to find the data?

wui.cmsaf.eu



Tom Akkermans 34/36CLARA-A3 data record released: 40 years of shortwave and longwave TOA fluxes

5. Where to find the data?

wui.cmsaf.eu
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wui.cmsaf.eu

ICDR: Temporal coverage:
2021/01/01–present, with 7-
day timeliness
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5. Where to find the data?



<tom.akkermans@meteo.be>

Thanks for your attention!
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