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FDR4AVHRR – Curation Project

> KO: 26 January 2024; End of project: November 2025
> Consortium: UniBe (PI), NPL, SMHI
> Objective: generation of a FDR based on AVHRR data and to make all data accessible via 

ESA dissemination service
— Tasks: 

– Extend the European data set with additional data from UniBe (2021 – 2024)
– Integrate global data from South Africa, Argentina, etc. and from the 1km Land Project 

(1992 – 1999) 
– Develop a module “uncertainty” to be added to open source software PyGAC
– Develop a module “orthorectification” to be added to open source software PyGAC
– Improve the inter-satellite calibration for all channels
– Reprocessing of all data (Europe, global) to level1c
– Validation and quality assessment
– Transfer all data to ESA for archiving and dissemination

— Co-operation with EUMETSAT MetOp-reprocessing team (bi-monthly meetings)   



Project Logic: Overview and Tasks 



Task 1: Extend the AVHRR archive (Europe; global)

AVHRR (1km) to be included in the FDR4AVHRR project
> Europe

Bern (BRN), Switzerland
1980 – 2024
250.000 data sets; 
incl. Berlin, ESA and DDE (1981-1988)

Dundee (DDE), Scotland
1979 – 2019
235.540 data sets



 - data over Europe
- recorded by the University of Bern (BRN)

 2021-2023

 2024: TBD

Goal 1 - Integrate new data 2021-2024

Task 1 - Extend the ESA AVHRR LTDP datasets

2021 626 453 1006 337 1023 1019 4464
2022 702 556 845 0 1038 1038 4179
2023 793 630 591 0 1044 1045 4103

N15 N18 N19 MOA MOB MOC Total



Goal 1 - Integrate new data 2021-2024

Task 1 - Extend the ESA AVHRR LTDP datasets
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 recorded by the Dundee Satellite Station (DDE)

 from 1979 (TIROS-N) to 2018 (N19)

 ~ 115.000 recordings

 excerpt from 2012-2018

Goal 2 - Integrate Dundee archive

Task 1 - Extend the ESA AVHRR LTDP datasets

N16 N18 N19
2012 1872 0 2946
2013 1 0 2968
2014 2 41 2943
2015 0 9 2972
2016 0 0 2974
2017 0 0 2971
2018 0 0 2882

Develop a procedure to support 
users with additional data
Check for redundancy (orbit, 

day, time)
Check for quality
Decision for integration into 

final data archive



Global AVHRR (1km) to be included in the FDR4AVHRR project

> Argentina, South Africa, Kenya to be integrated in the frame of FDR4AVHRR
> Additional 1km AVHRR data can be included

Buenos Aires (BAA), Argentina
Download completed
N. products: 25504
Volume: 1.02TB
Coverage: 1995-2017

Hartebeesthoek (HBK), South Africa
Download completed
N. products: 7684
Volume: 465GB
Coverage: 1985-2009

Malindi, Kenya (operated by ESA)
All DLT tapes transcribed.
N. products: 8452
Volume: 614GB
Coverage: 2001-2009



Global 1km AVHRR data
N11: 
April 1992 – December 
1993; ~8.700 images
N14:
February 1994 –
September 1999; 
~23.000 images



N11: April 1992 – December 1993; ~8.700 images
N14: February 1994 – September 1999; ~23.000 images
> roadblocks: .ARCH-format, stitched swaths
>  no possibility for geocoding and calibration
> develop a decoder tool
> develop a tool to "un-stitch" the images
> develop a processing line from decoding the data to packing into 

L1B EO-SIPs
> Calibration and geocoding of all L1B files (pyGAC)
> ESA FDR4AVHRR project: CCN1 started in August to develop 

a processing line for the global .ARCH data

Global 1km AVHRR data

Examples of 
stitched 
swaths



> ARCH => develop a decoder tool => HMF => L1B => JPG
> Decoder tool works for single swath data (un-stiched)

N14, 1997-04-12;     N11, 1992-04-11

recorded at Hobart, Tasmania
- New Zealand

recorded at Gilmore 
Creek, Alaska; recorded at ESA



Quality assessment and validation
Tasks and Deliverables for FDR4AVHRR project

> Task 3: preparatory activities (ongoing until Oct 2024)
– ….
– D3b: A document describing the FDR quality indicators, the Test Data sets, and 

outlining the approach for conducting the data quality check and validation; 

> Task 4: FDR4AVHRR Pilot development activities (start Aug 2024)
— R18. Generate Test Data Sets (e.g., few months of data) to be validated; 
— R19. Perform data quality checks on the TDS including the comparison of radiance 

measurements over Pseudo Invariant Calibration Sites;
— Output of Task 4

– D4a: FDR4AVHRR Test data set (TIR, VNIR); 
– D4b: FDR4AVHRR TDS data quality report; 



FDR4AVHRR  - Quality control and validation  

> Validation strategy 
— Quality control: consistency, completeness and integrity of FDR product 
— Validation of calibration
— Validation of geocoding

> Results and figures to be added to the Product User Guide (PUG)
— D4b: FDR4AVHRR Test Data Set quality report

> Definition of measures to be added to the meta files; content and structure 
to be defined in close cooperation with ESA dissemination team. 



Targets for validation of calibration and long term 
stability

PyGAC AVHRR FDR Release 1 Validation Report (ID 1282616 v2)

+ Algeria sites
- EUMETSAR FDR team supports the validation activity with additional sites: 

- South Africa
- Argentina



Summary
End of Project (Nov.2025): approx. 500.000 1-km AVHRR level1c data will be 
transferred to ESA for later accessibility via ESA dissemination service. 

The new FDR4AVHRR project will be a major 
contribution for ESA CCI’s / CLIMATE-SPACE 
etc. and all studies related to Essential Climate 
Variables. 

Due to
- Improved calibration
- Improved geocoding
- Validation
- Included uncertainty
- Improved open-source software 

PyGAC
- Extended 1km-AVHRR data set 

(Europe, global)
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