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DSIG - Heritage Data Recovery

Climate related applications require to extend observations back in
time through the use of heritage (historical) datasets.

Objective: identify historical/heritage datasets currently not
accessible to users and trigger potential joint actions to RECOVER

AND MAKE THEM EASILY ACCESSIBLE OPEN AND FREE

Inform us if you are aware of
heritage datasets not accessible or
usable that might be of interest for

climate and other applications:
¢ Mission, instrument, owner, location,
coverage, timespan, etc
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Example: Advanced Very High Resolution

Radiometer (AVHRR)

5

I

POES Satellite Timeline (1978-present)

s | e Advanced Very High
Resolution Radiometer
— ::C l t HL o ‘iffli"l 'b‘~.‘"7 vations Tor over 4 'Y"’TIS

mmosa S. Kalluni, C. Cao, A, Heidinger, A. Ignatoy, J. Key, and T. Smith

NOAA POES AVHRR GAC global archive: 1978 onwards

« EUMETSAT MetOp AVHRR 1km FRAC global archive: March 2008 onwards
* Global Land 1-km AVHRR data set covering the period 1992-99 “1Km project”

* Many national / regional data archives of LAC data around the world covering a longer period with high value for the retrieval
of ECVs. Some of them accessible to users, others not due to unknown accessibility, responsibility, data format and structure.




Global 1km AVHRR dataset 1992-1999 (@f ;‘g S

HReobal Land 1lkm :‘;‘;&gia(t:siﬁjqz;;’if‘;tggz) Two dif_fere nt global Land 1-km AVHRR datasets covering
the period 1992-1999 are available at ESA :

and Acquisition Areas for LAC Recorded Data

Wi 1. Data acquired at ESA network stations (Terranova,
Nairobi, Manila, etc..) were processed up to L1C and
%al are disseminated via ESA systems open and free.
¥4 2. Data in stitched format (.arch files) from USGS
TR network stations not accessible at USGS/NOAA and
:29 > not processable at ESA due to unknown data format.
N BN R T e =t i Y
g’\\n gs’ ,e:* vaﬁm . Recently digitised old documentation retrieved at ESA
& 5 A ln Es Wlt[h description of stitched product fo_rmat (.arch files).
R N S S S I SN S S Stitched product reader tool also retrieved at ESA.
mamemews ., EEImmemees | . Software converter from stitched format to HRPT files
AVHRR receiving stations contributing to global land 1km AVHRR data set. (https://lta. cr.usgs. gov/lkm/hipt_image) iS Und er deve IOp ment.
Products Number* . Next Steps: conversion, full processing into Level-1B
— L1c and Level-1C, open access to users via ESA systems.
1Km-Project (out of Europe) 3901 3901 2991

* No LO available.




Europe — ESA & University of Bern

* Long time series (1981-2020) of AVHRR data over BN
Europe from different platforms (POES, MetOp) Eirons 14;231 2;91727 Zéoloio 2;911%4

* Unique source to retrieve Essential Climate Variables
(ECV) to investigate climate change over last 40

years. N
o N N15 ESA/ESRIN

*The LO, L1A and L1B input data are scattered.

« European dataset includes data from University
of Bern, Dundee Station and ESA holdings:
260.000 products. harmonized and = 4001 = X
consolidated through a dedicated ESA project |
(Heritage Space Programme). : | au_ NRERLNCRRERG

» All data accessible free of charge via ESA 000 | |
dissemination services and safely archived at E I I“Il |
o] o I Bat
| L1

ESA.
* Processing to Level-1c completed, data

opened to users in Oct’24.
https://earth.esa.int/eogateway/catalog/avhrr—IeveI—1b—|oca|—area—coverage—imagery

https://doi.org/10.5270/AVH-f1i8784




ESA LAC Data format

LAC L1b products: NOAA format

Description: 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.

LAC Llc products:. netCDF format

Description: Counts to reflectance for the visible and near-infrared channels 1, 2, 3A, and to
brightness temperatures for the infrared channels 3B, 4, 5. The infrared calibration uses on-
board calibration data and it is satellite specific without cross-calibration between satellites.
For the visible channels calculated coefficients from the CIMSS PATMOS-X project, version
201711, were used for the visible calibration aiming to minimize spectral differences among the
various AVHRR sensors. Geocoding of the data is improved adding a time-correction based on
coastline detection
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Europe - ESA Data temporal coverage

1980 1990 Zooo Zo10 Z2ozo 2o=0

1980 1990 2000 2010 2020

o 2 a 5 6 7 8 9 10 12 12 1 \MA 15 15 17, 19 20 21 2 2 25 2 28 33 33 35 38 41 a7 50

Missing data
» Heat chart on data acquisition frequency per day: min value: 1, max value: 50, missing data: black
« Data gap will be closed getting missing products from other sources
« Data from other sources also being retrieved to extend European coverage towards Russia and Greenland




FDR for Advanced Very-High-Resolution Radiometer

Instrument (FDR4AVHRR) — ESA project

New project started at ESAin Q1 2024:

New reprocessing of AVHRR series LAC products 40+ years of
length - climate record _
FDRs for TIR and VNIR channels mainly over Europe +
Cross-mission calibrated AVHRR FDR dataset at 1km spatial e

resolution for all channels I.']E%’?W’g .
Generating dataset including new modules for improved .

geocoding / orthorectification, error propagation and accurate
uncertainty estimates in the calibration module with related
documentation

Extending ESA 2020 AVHRR European Data Set: 1) with data
beyond 2020 over Europe; 2) adding data covering Greenland and
northers areas; 3) adding selected regions across the world

5 ml
UNIVERSITAT
BERN

H . University of N P }:5;)
(Argentina, Kenya, South Africa, etc...) Reading NPLEI




North America — NOAA & USGS

COMPREHENSIVE LARGE ARRAY-DATA
STEWARDSHIP SYSTEM (CLASS)

nlogn »Regatar nHop »AbouGLASS  » EEEN @cuassHep Oarnorr »seancn
Advanced Very High Resalution Radiometer (AVHRR) Ujnco

Search - AVHRR

Data Description

Wi e spectral bands havieg & reschsion of 1.1 4m #nd & faquency of ewth scans taice par day (0230 and 1430 loca so tims)

4can ino; the Local Arse Coverage (LAC) dats sat i recorded onboard at crgnal feschuon (1.1 km) fo D of an o and ier
Fut Rescion

on October 19, 2006, Europe'sfrst
i sateift sysiem and the frst of the Eurcpesn contribubon % the Infisl Jirt Pols-Orbisng
syng and ystoms

WPS),
nchuing forvss, lndra and grassiands. Applicatons indude agPILTB Assessan, Ad Cover MAZDINg. PIOCUCRG Mage Maps of
arge areas $uch a5 couniries or contnants, a0 Yacking egonal and contibental snow core, AVHRR. daa are 010 used © roirevs

* Details - Metadata, Documentation
= Notes

82772010 - Piasse note! 270, POES LAC st

KM Lovel 167

Thorsiore, the dataype shown 83

LAC (North America and other areas) data from 1978

W5 An official website of the United States government Here's how you know

SCIENCE  PRODUCTS ~NEWS CONNECT  ABOUT

EARTH RESOURCES OBSERVATION AND SCIENCE (EROS) CENTER ~ SCIENCE

USGS EROS Archive - Advanced Very High Resolution

Radiometer - AVHRR  cnve

By Earth Resources Observation and Science (EROS) Center  July 10,2018

Overview  Science  Web Tools

1-km multispectral data from the NOAA satellite series. (1979 to 2019) To all
users of AVHRR composites. The NOAA 19 satellite which currently supports the
AVHRR sensor has been degrading in orbit to the point where the nadir view is
on the day night terminator within its orbit.

sometimes scattered in time/coverage

Contacts
USGS EROS Customer
Services

Email: custserv@usgs.gov
Phone: 605-594-6151

Receiving Station

O Cape Ferguson, Australia
OJ Dundee, Scotland, UK

[ Ewa Beach, HI

U Ford Island, HI

U Gilmare Creek, AK

] Honalulu, HI

(J Miami, FL

[ McMurdo Antarctic Data Acquisition
O Monterey, CA

[ sSioux Falls, SD

[ NOAA Svalbard Antennae
Usocc

[J svalbard

[ western Europs

U wallops Island, VA




Argentina - GiDyC-Servicio Meteorolégico Nacional C E g

Initial pI’Od ucts Metadata Argentina - GiDyC-Servicio Meteoroldgico Nacional

- Source: Jefa Departamento Teledeteccion Y ::ZZ

Aplicaciones Ambientales, GiDyC-Servicio o

Meteoroldgico Nacional, Buenos Aires, Argentina s

Number of products: 19360 2500

Volume size: 740GB oo
- Satellites: N14, N15, N16, N17, N18, MetopA/B o I
- Time Period: 1995 — 2015 STIT I I il I i
- Extent: roughly Lat=[-30,15] Lon=[-60,-15] PRI
«  Format: QUO (HRPT)

n

el L .. ol A I
\?’,\3?,3_."6"’%9‘5:@& ‘\bL‘Q@' o “.."qd\'l:}

W HOAAI4 W NOAALS MNOAALE NOAa17 MENOAALE ENOA4A1S EMETOP

Downloaded products metadata*: ) :
Number of products: 25504 Data transfer to ESA is on-going.

Volume size: 1.02 TB Next steps: complete transfer, full processing
Time Period: 1995-2017

« Format: .rar, .quo, .WI

into Level-1B and Level-1C, open access to
users via ESA systems.




Brazil - INPE

- Satellites: METOP-A, METOP-B, N12, N14, N15, N16, N17, N18,
N19,

« Number of LO/L1A : 287325
« Volume size < 18TB

- Time Period: 1998 - 2024

- Extent: Brazil

«  Format: HRPT and others

METOP-B  May 2013-Ma-2024 HRPT 29237

METOP-C  Dec 2019-Mar 2024 HRPT 7924

NOAA 12 Aug 1998-Aug 2007 HRPT 16333

NOAA 14 Aug 1998-Jun 2007 HRPT 10976

NOAA_15 Jul 2001-Aug 2019 HRPT 36816

NOAAL6  Aug 2001-Dec 2014 HRPT 20692 Data transfer to ESA completed.

NOAA_ 17 Jan 2003 - Mar 2013 HRPT 24575

NOAA_18 May 2005 — Mar 2024 HRPT 52626 Next Steps: full processing into Level-1B
NOAA_19  Jan 2012 - Mar 2024 HRPT 39791 and Level-1C, open access to users via
S1* Unknown 48355 ESA Systems.

* The S1* files are under investigation because they could be single data/calibration for channel.




Hawalil — University of Hawail

An AVHRR dataset was acquired at the Hawaii University between 1990 and 2000. Data are
still on Exabyte tapes, some were extracted covering the islands but not accessible.

HI HRPT wiki

Topics

All exabyte tapes and hardware were
NOAA-AVHRR images data & processing S h |p ped tO E SA/ES R I N i

Time series:

8200 Imagesfrom NOAA-AVHRR 11,12 & 14 Transcription chain is being assembled.

July 10, 1991 to Dec. 31, 1999

i b The ESRIN laboratory is manufacturing
ek a special device to roll/unroll the tapes
B Do S B - 0 at very slow speed and clean the tape
* remapping to a common grid (1.25 km pixel) .
daman of 12501 175 surface from moisture.

Next steps: transcription, full processing

* estimation of multi-channel SST using NOAA coefficients
* estimation of vegetation index (ch2-ch1/ch 2 +ch1)

University of Hawaii HRPT data rescue wiki into Leve|_1B and Leve|_lC’ Open

Objectives

From 1990 to 2000, the University of Hawaii operated a receiving station for the NOAA polar orbiter satellites, under joint NASATONR/NSF funding, to receive the High Resolution Picture Trai aC Ce S S to u S e rs V I a E : 3 S yS te I I l S .

resolution of 1 km for the Advanced Very High Resolution Radiometer (AVHRR).

This station was shutdown in 2000 due to lack of funding to upgrade the SeaSpace software to fix the year-2000 bug in the satellite orbit computation libraries.
About 500 Exabyte tapes holding close to 10,000 satellite passes have been archived and last read in 2002 to extract a subset covering the Hawaii islands

Itis proposed to rescue these data and transfer them to HDD for distribution and copy to National Genters. This involves delicate handiing of potentially decaying media and tape drives, requiring specific expertise.

L Scientific justification




Heritage Exabyte tapes wrapper C E S

Built at ESA ESRIN laboratory to clean and wrap exabyte tapes avoiding damaging both the
cassette and the internal tape. Mandatory step for these old media before transcription.




South Africa - SANSA

1km NOAA AVHRR data received at Hartebeesthoek, South Africa (25° 53'S 027° 42’ E)
and maintained by SAC/SANSA — South African National Space Agency

NOAA9 1985-1987
NOAA 11 1989-1993
NOAA 14 1995-2001
NOAA 16 2001-2005
NOAA 17 2005-2010
NOAA 18 2005-2009

SAC Coverage Circle

Number of products: 7684
Volume size: 464GB

- Data transfer to ESA completed.
- Next steps: full processing into Level-1B and Level-1C, open access to users via ESA

systems.




Central Africa (Kenya) - ASI/UniRoma

Data acquired at the Malindi station in Kenya from to
and stored on tapes.

. in L1B sharp format.

- Volume:

ESA transcribed the DLTs
content successfully.

Next steps: full processing into
Level-1B and Level-1C, open

access to users via ESA
systems.




China — CMA/NSMC

AVHRR-receiving stations for global 1km land product (coordinated by USGS): Beijing, Urumgi, Guanzhou
AVHRR 1-km data covering Himalaya-Hindukush of the period 1981 — 1992 would be of exceptional value

Welcome to.FENGYUN Satellite Data Center,Please Signin  Register ~NSMC  Contactus Help &

FENGYUN Satellite Data Cgnter o

NOAA-18| NOAA-17 | NOAA-16 | NOAA-15

@ gﬁ National Satellite Meteorological Center
(National Center for Space Weather) Instrume

Satellite

Instrument Product

AMSU-A> AMSU-B>  ATOVS > m HIRS > Advanced Very High Resolution Radiometer(AVHRR)

Product
Data Overview

» L1 Data

+ Product
= File Count: 77164

= Volume: 3411GB

vanced Very High Resoluti
= Data From/To: 2005-08-30—2018-03-24

iaggeter(AVHRR)

(] AVHRR HRPT L1B 1100M 2005-08-30 2018-03-24 31924 33616
Time Range
Quality
Product Format Resolution Start Date Last Date File count Volume(GB) | Availability Report
AVHRR HRPT L1B 1100M 2003-03-12 2012-05-17 23056 23507
Quality
Product Format Resolution Start Date Last Date File count Volume(GB) | Availability Report
AVHRR HRPT L1B 1100M 2005-06-16 2014-06-06 20439 2083.9

Time Range

NO-15 AVHRR data not found

s =y

a Please enter the correct username and password

Sign In

N —
e —
code [ 4BHT

O stay Signed In

//satellite.nsmc.org.cn/PortalSite/Data/Satellite.aspx

Sent request for
accessing the data
download area.

Next steps: CMA will
be contacted to get
information on data

volume and status of

accessibility




India - ISRO

https://bhoonidhi.nrsc.gov.in/bhoonidhi/index.html

3 Shooridhi g .

Filters {Qi’“"“a'l (A NoAA11 25-Aug-1994 - 13-Sep-1994 1000 m
EPB";‘P:CE'd O NOAA12 14-5ep-1994 - 4-Nov-1995 1000 m ISRO p lannin g to
. O NOAA-14 3-Apr-1995.22.5ep-2010  1000m .
I.::::E Spectum O NOAA16 20-Jun-2001 - 11-Aug-2005 1000 m reprocess data into
[ Landsato . @NOAA1T 20.8ep-2005 - 13-Apr-2010 1000 m L1A, then =Y
[ NOAA-1] @ NOAA-18 1-0ct-2005 - 9-0ct-2009 1000 m processor provided
[ NOAA-12 @ NOAA19 20-Apr-2010 -29-0ct-2014 1000 m .
) NOAA-14 to ISRO will be used
- Noaaie _ Example over Hymalaya region to reprocess data
SNOAA-m . : into Level-1b and
NOAA-19
[J Novasar-1 LeVe| 1C Afte rwardS
A dissemination  via
ensor Type
Products ISR O
Themes

NOAA products are open-data and, after user registration, the products are downloadable.
No products number or volume can be extracted from the web site.



https://bhoonidhi.nrsc.gov.in/bhoonidhi/index.html

Mongolia - Remote Sensing Department, Information and Research C E 4';1
&

Institute of Meteorology, Hydrology and Environment

Institute website  Weather News Home Links Contactus Manualsand Books Login M

e -
RN £

From UniBern | WES v R e 8
¢ REMOTE SENSING"PRODUCT: NG S
«  AVHRR UBM data i

NATIONALRENOTE SENSING CENJER
< Source: Remote Sensing Department, -
Information and Research Institute of

Meteorology, Hydrology and Environment,
Ulaanbatar, Mongolia
« Number of Scenes: 5.016
- Satellites: N09, N11, N12, N14, N15
«  Time Period: 1993 — 1999 s,
- Extent; roughly Lat=[20,70] Lon=[80,120] T

’ Format'_hmf (origin: dat’_ grid, lut) ) Browsing the NOAA data, the acquisitions are from 01/01/2017 up to now.
- Further info:- UBMx station data were included Available data (raw,L1b,L1c) to download from 10/12/2023

in the Global Land 1km AVHRR Data Project (http://119.40.97.75:8080/thredds /catalog.html)

2024/2/20-11:18

Next steps: The institute will be contacted to get
information on data volume and status of accessibility




Australia — CSIRO

* AVHRR reception based on 6 stations for continuous 1-km data Reception
set. Since the early 1990s CSIRO has been merging these an Grant, Bureat o Meteorology. Ausralin
separate local data sets to produce a stitched archive which |
makes use of the redundancy arising from overlap between RN i
reception stations to produce a higher quality and consistently s T
formatted data set with national coverage. The assembly and * &

consolidation of this data set continues within CSIRO today. = Y ol
« Data availability: 1981 (NOAA-7) onwards covering essentially the 3k oo
greater Australasian region and NZ.

- CSIRO planning to reprocess all data into s
higher levels and provide access. AVHRR IMAGERY

Coordination and cooperation with ESA

ongoing (exchange of info and SW) to
facilitate reprocessing and harmonization
of datasets.

PRODUCT LINK

https://link.fsdf.org.au/datas
et/avhrr-imagery




Other organizations C E ;ﬁ S

Inventory of existing national/regional HRPT and LAC data
archives Version 3 has been produced in Q1 2024 and will be
updated in 2025

List of Met offices and other organizations around the world who
might have AVHRR LAC data being compiled at ESA

ESA will perform a worldwide AVHRR LAC data gap analysis
extending the one done for Europe

ESA will contact additional organizations who might have AVHRR
LAC data to investigate possibility to fill identified gaps




L2

AVHRR 1 Km data on media - transcriptions CE & S

Several hundred heritage media (optical disks, DLTs, Exabytes) with potentially
unigue AVHRR LAC data were identified:

« ESA (Optical Disks)

» University of Reading (Optical Disks) LM 1200 optical Disk 2.4GB
* University of Rome / ASI (DLTSs)
» University of Hawaii (Exabytes)

300 CLV DISKS 100 ATG GM-9001/5 DISKS

Exabyte tapes




Next Steps

1. Continue ongoing transcription activities, coordination and projects and contact additional
organizations with potentially unigue AVHRR LAC data

2. Provide AVHRR points of contact and stakeholders with information and sw to facilitate
reprocessing and harmonization of the respective datasets

3. Check status of discoverability of AVHRR datasets worldwide and pursue common entry
point through WGISS data discovery and access infrastructure

4. Start recovery activities on other datasets (feedback from WGClimate highly
appreciated)

THANK YOU !l Mirko.Albani@esa.int
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