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Figure 7-2: Regional scoring differences AATSR SU v4.1 - v1.0 

 

7.2 Assessment of AOD time series 

Exploiting the first available AATSR Aerosol_cci long time series from 2002-2011, stability of the 

retrieved regional mean AOD was investigated. Monthly mean values for a region were 

established where daily Aeronet data and satellite observations match in time and space. The 

resulting time series (global and several regions) were calculated – figure 7-3 shows the global 

time series together with the corresponding time series from TERRA-MODIS.  

 

Figure 7-3: Global time series AATSR SU v4.1 coincident to AERONET (and MODIS) 

P. North & A. Heckel, University of Swansea, UK 
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Figure 4-5: Annual mean AOD uncertainties (bottom) with AOD map (top) 

 

However, figure 4-6 compares histograms of pixel-level uncertainties (in red) to estimated errors 

against AERONET (in blue) and demonstrates that, in case of the SU algorithm, predicted 

uncertainties are too large over land. 

 

Figure 4-6: SU v4.1 histograms of predicted uncertainties vs. estimated error 

 

This evaluation shows that harmonization between the different retrievals is needed to achieve 

comparable uncertainty values – for the time being absolute values of uncertainties should 

therefore be used with care. This harmonization will have to bridge between different 

mathematical approaches in the retrieval algorithms (e.g. look-up tables with uncertainties 

indirectly contained in the aerosol type choices vs. optimal interpolation where uncertainties are 

a direct by-product).  The analysis also shows that the standard deviation within the 10x10km2 

pixels (as used for MERIS retrievals) is clearly greatly underestimating the uncertainty and is 

therefore not a recommended method for estimating them. 
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Figure 4-5: Annual mean AOD uncertainties (bottom) with AOD map (top) 

 

However, figure 4-6 compares histograms of pixel-level uncertainties (in red) to estimated errors 

against AERONET (in blue) and demonstrates that, in case of the SU algorithm, predicted 

uncertainties are too large over land. 

 

Figure 4-6: SU v4.1 histograms of predicted uncertainties vs. estimated error 

 

This evaluation shows that harmonization between the different retrievals is needed to achieve 

comparable uncertainty values – for the time being absolute values of uncertainties should 

therefore be used with care. This harmonization will have to bridge between different 

mathematical approaches in the retrieval algorithms (e.g. look-up tables with uncertainties 

indirectly contained in the aerosol type choices vs. optimal interpolation where uncertainties are 

a direct by-product).  The analysis also shows that the standard deviation within the 10x10km2 

pixels (as used for MERIS retrievals) is clearly greatly underestimating the uncertainty and is 

therefore not a recommended method for estimating them. 

 



GCOS Aerosol CDR Requirements 



GCOS CDR Requirements 



A Current Challenge... 
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Science Team is an 
integral component of the 

operational CDR 
production system 

How can we guarantee scientific excellence in an operationally  
produced satellite aerosol CDR ? 

CDR must be at the Cutting Edge of 

technical capability and must have 

Scientific Credibility from the Users' 

perspective 

– CDR development must be driven 

by the recognised community of 

leading international scientists 

– Development, production, validation 

must be done openly and must be 

inclusive, ideally through open 

international collaboration. 



	

 

Do we need one 

of these for 

aerosol CDRs? 



Objectives for the Aero-Sat WG on CDRs 

To strengthen the uptake of satellite aerosol CDRs in climate research 

• Improve the quality of aerosol CDRs by strengthening international 

collaboration 

• Identify best-practice (e.g. minimum set of aerosol optical models, approach 

to uncertainty characterisation, ancillary data, ...?) 

• Improve consistency by recommending standards for information content, 

formats, documentation and delivery mechanisms to facilitate uptake by 

users.  

• Encourage intercomparison and consistent validation of aerosol CDRs for the 

benefit of users 

 

 

 

 

 

 



List of candidate aerosol CDRs 

here 

//localhost/Users/spinnock/Desktop/CCI/Aerosol CCI/AERO-SAT/Working Groups/WG-Climate/Presentations/AEROSAT - Draft list of Aerosol CDRs-CONSOLIDATED.docx


Seed Questions 

Overall Objective: 

• To strengthen the uptake of satellite aerosol CDRs in climate research 

Question 1:  

• What can we do to provide technically better quality aerosol CDRs ? 

Question 2:   

• What can we do to provide CDRs that better meet climate users' needs in 

terms of: 

- format, specification, delivery 

- quality assurance 

- documentation, communication, training 

- other...? 



Spare Slides 



 Initial Workplan 

• Define consensus requirements for aerosol CDRs  

(already done?) 

• Compile an inventory of aerosol CDRs, and assess against requirements  

(in progress) 

• Consider adopting a common format to facilitate interoperability  

(obs4MIPs?) 

• Consider setting up a common portal for access to aerosol CDRs  

(ESGF?) 

• Organise workshop on aerosol CDR development  

(to be discussed today) 

• Set up a CDR intercomparison and validation exercise  

(to be discussed today) 

 

 

 

 

 

 



Proposed Actions to Complete 
the Initial Workplan: 

• Complete the list of candidate satellite aerosol Climate Data Records, with an 

assessment against the GCOS requirements.  Upload to AeroSat web site. 

(Action on SP) 

• Encourage all aerosol CDR providers to submit obs4MIPs versions, include in 

above list, and promote use of this data in CMIP6. 

• Organise a dedicated workshop on multi-mission aerosol CDRs – reviewing 

current status and defining an R&D agenda focussing on issues of inter-

satellite consistency (and consistent uncertainty estimates). 

e.g. AVHRRs, ATSR-2/AATSR/SLSTR, MODIS+VIIRS, 

TOMS+GOME+SCIAMACHY+GOME-2+OMI+Sentinel-5P, 

SAGE+OSIRIS+GOMOS,  

CALIPSO+EarthCARE 

• Support aerosol intercomparison and assessment exercises (e.g. GEWEX) on a 

regular/rolling basis (e.g. every 3 years) including all candidate data sets, and 

ensure climate-relevant measures of quality are included (e.g. long term 

stability), and that fitness for purpose is judged against GCOS requirements. 

(Should be led by users, but European contribution could be supported by 

Aerosol_CCI) 

 

 

 

 

 



Seed Questions 

Q1: Can/should we try to provide an assessment of the fitness for purpose 

of candidate CDRs? 

  

- List candidate CDRs and document which GCOS requirements they meet 

- Perform regular intercomparison & validation assessments 

- Set up a full CDEF or Maturity Matrix approach 

... or should we just leave it up to the users and peer-review to decide? 

Q2: Do we need a workshop focussed on the development of multi-decadal 

multi-mission CDRs? 

 

- assessing and quantifying long term stability of candidate CDRs 

- look at ways to improve consistency between different instrument time series 

- building long time series from multiple similar instruments (e.g. AVHRRs) 

- techniques to bridge & fill data gaps (e.g. AATSR and SLSTR) 

- hold during next AeroSat in Frascati in week of 5-9 Oct 2015? 

 

 

 



Seed Questions 

Q3: What can we do to facilitate the use of satellite aerosol data by climate 

modellers? 

 

- common data and metadata format 

- common definition of product uncertainties 

- common documentation 

- virtual aerosol data access portal (e.g. on the ESGF) 

- build a satellite aerosol CDR multi-product ensemble 

- hold a satellite aerosol "training session" aimed at modellers at next AeroCom 

- other ideas...? 

 

 

 

 


