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40 years of AVHRR – a success story with some 
headaches ….

> Integration of AVHRR data in CEOS Sharp-1 format. 



Motivation for the co-operation:
ESA Heritage Mission Team and University of Bern

> Heritage program for third party missions
> Support climate change initiative and other 

projects related to climate change studies

AVHRR data archived 
on optical disks and 
Exabytes in ESRIN

> UniBern – long tradition of AVHRR 
reception and processing

> We see the need to make historical data 
accessible to the public and keep the data 
alive for an unlimited time.



COP26 fuels interest in satellite data

https://earth.esa.int/eogateway/news/cop26-fuels-interest-in-satellite-data



Procedure to compile an open accessible AVHRR 
data set via ESA dissemination service

> WP_1: Inventory and gaps identification of AVHRR UniBe data incl. ESA data 
holdings

> WP_2: Consolidation procedure and reprocessing definition; development of 
software to re-format the different flavors of archived AVHRR data and fill the 
meta file. 

> WP_3: AVHRR Master data set consolidation and reprocessing at UniBe Linux 
Cluster; transfer of software and scripts to ESA for own re-processing.

> WP_4: AVHRR European Master data set validation (test of readability, check of 
consistency of all files in EO-SIP)

> WP_5: Consolidation of AVHRR preserved data set composition
> WP_6: Transfer of all re-processed AVHRR data in level 1b (1981 – 2021) to 

ESA to be included in EARTH ONLINE.



EO-SIP package (Earth Observation – Submission 
Information Package)

> EO-SIP package structure, content and metadata attributes for the AVHRR 
products in scope, in line with the ESA Next Generation Multi-Mission PDGS 
Infrastructure, to be used for archiving and dissemination.
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European 1-km AVHRR archive hosted at ESA includes data 
from University of Bern, Dundee Satellite Receiving Station 
and ESA holdings. Period: 1981 - 2021

- Two-ten overpasses per day.

- Dataset consists of more than 200.000 
data products harmonized and 
consolidated through a dedicated ESA 
project (Heritage Space Programme).

- All accessible free of charge via ESA 
dissemination services.

- Archived for unlimited time by ESA.

- Processing to Level-1c planned.

https://earth.esa.int/eogateway/catalog/avhrr-level-1b-local-area-coverage-imagery



Merging of CEOS Sharp-1 segments
54.344 data segments are re-processed

> The SHARP segments have 
overlapping areas. Merging needs 
to remove those areas. For this 
purpose a new tool was 
developed additionally.

> The tool identifies the overlapping 
areas of two HMF files by 
examining the timestamps and 
cropping the redundant lines.

> Now, coastlines of the final 
product fit perfectly.

> Finally, 99.8% (54.245 data 
segments) of the CEOS data 
could be re-processed and 
rescued!



ESA Online Dissemination – AVHRR L1B data
https://earth.esa.int/eogateway/catalog/avhrr-level-1b-local-area-coverage-imagery

> This collection is composed of AVHRR L1B 
products (1.1 km) reprocessed from the NOAA 
POES and Metop AVHRR sensors data acquired at 
the University of Dundee and University of Bern 
ground stations and from the ESA and University of 
Bern data historical archive.

> The data collection covers Europe and the 
neighboring regions in the period of 1 January 1981 
to 31 December 2020.

> The product format is the NOAA AVHRR Level 1B 
that combines the AVHRR data from the HRPT 
stream with ancillary information like Earth location 
and calibration data which can be applied by the 
user. Other appended parameters are time codes, 
quality indicators, solar and satellite angles and 
telemetry.



Anomaly of LSWT (1981 – 2016) for North-South 
transect

Lieberherr & Wunderle, 2018



Phenological cross-domain ECV analysis of AVHRR time 
series by using a semantic EO data cube
Poster presentation by Helga Weber et al.
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AVHRR Snow Cover Fraction (global) by 
University of Bern

> Aim: consistent SCFV/SCFG (1978 – 2023)
> Data source:

— AVHRR GAC, reprocessed by EUMETSAT
— Morning and afternoon passes
— CLARA-A3 daily composites from CM SAF

> Retrieval scheme:
— NDSI, Scamod and tailored thresholds
— spatial and temporal adapted transmissivity 

based on NDVI
— Cloud probability based on CLARA-A3

> Postdoc position open at University of Bern

Right: SCFV and uncertainty (20060322) based on 
AVHRR GAC 



Summary and Outlook

> Summary
— A homogenous and consolidated AVHRR LAC time series (1981 – 2021) is now 

available via ESA dissemination service.
— More than 200.000 AVHRR data (level 1b) covering Europe are ready to be 

used
— Approx. 55.000 CEOS Sharp-1 segments were rescued, re-processed in a 

consistent way (EO-SIP) and are accessible via ESA dissemination service, too.

— Software and processing procedure developed at University of Bern is installed 
and tested at ESA facilities.

— Next step is the generation of Level 1c data (calibrated and geocoded) for a 
better service to support communities without the needed expertise in AVHRR 
processing.



Outlook

> Filling of AVHRR level1b archive with LAC data until the end of AVHRR sensor 
(NOAA, MetOp) approx. 2025

> Integrate global AVHRR LAC data of the pre-MODIS era (e.g. 1992 – 1999; more than 
30.000 data sets); start rescue activities for local archives around the world. 

> On the way to a FCDR: include Sentinel-3 and other medium resolution satellite data
> Data Usage:

— Provide Access-Ready-Data (ARD) for user, climate modelling community (CMUG) 
— Climate Observations and Monitoring for Policy Action Support from Space;
— Contribute with Heritage Mission data to Digital Twin Earth (DTE) and Climate-

Space
> Bring the user to the data: continue with the next level of DIAS to offer an European 

processing facility to analyze all ESA data incl. heritage mission data.
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