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European Remote-Sensing Satellites (ERS-1 and ERS-2) @ esa

ESA's first Earth observation mission dedicated to understanding our planet, the European Remote
Sensing satellite (ERS-1), was launched on 17 July 1991. At the time, ERS-1 was one of the most
sophisticated satellites ever developed and launched by Europe, paving the way for a new era in
satellite technology to study the atmosphere, land, oceans and ice.

The satellite carried a comprehensive payload including | .
an imaging synthetic aperture radar (SAR), a radar ﬁf@» |
altimeter (RA) and other powerful instruments to measure &
ocean surface temperature and winds at sea. ERS-1 was
then joined by ERS-2 in 1995 which carried an additional
sensor for atmospheric ozone research — the Global
Ozone Monitoring Experiment (GOME).

After the launch of ERS-2, the two satellites were linked in the first ‘tandem’ mission which lasted for nine
months with the objective to to develop SAR interferometry applications. During this time the increased
frequency of data available offered a unique opportunity to observe changes over a very short period of
time, as ERS-2's track over the Earth's surface coincided exactly with that of ERS-1 24 hours earlier.
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Heritage Value esa

The ERS Programme has provided a stream of data which has changed our view of the world in which we live. It
has provided us with new insights on our planet, the chemistry of our atmosphere, the behavior of our oceans, and
the effects of mankind’s activity on our environment — creating new opportunities for scientific research and
applications.

The success of ERS also paved the way for further Earth Observation missions such as Envisat and today's
Copernicus Sentinel family of satellites, which evolved on ESA’s heritage systems developed and launched
onboard ERS-1 and ERS-2. Together, these three generations of missions provide a record of 30+ years of
continuous observations of our Planet, supplying valuable long-term datasets for research and operational
applications benefitting from long time-series analysis.

“ERS Heritage data are still widely used today by scientists and researchers, as they provide a unique possibility to look back in
time and better understand how our planet works, to learn more about how it is changing, also due to human activities, and what
the impact on our lives can be”.

https://www.youtube.com/watch?v=0i7U6Tc3sFq&t=13s
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https://www.youtube.com/watch?v=Oi7U6Tc3sFg&t=13s

ERS Instruments
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Applications (few examples) Eesa

Some examples of the many benefits that ERS data have brought to Science and Research over the years.

ERS-2 was often used in the context of the International Charter on
Space and Major Disasters, as in the cases of floods.

Floods

ERS Along Track Scanning Radiometer (ATSR) was used to track water

s 2 Lang and land surface temperatures, which are crucial for climate change
Surfac monitoring.

Temperature

ERS SAR data allowed the generation of large-scale land cover maps
f & P featuring seasonal variation of vegetation in support of forestry,
Y 1| classification and agriculture monitoring and planning, and urban mapping applications.

change detection

ERS has allowed the tracking of changes in arctic sea-ice extent and
the tracking of calving fronts in Greenland’s largest ice streams.

Ice Monitoring
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ERS Ground Segment Eesa

The characteristics of the ERS space segment in terms of its multi-sensor payload, orbit configurations and power
requirements, imposed the implementation of a network of ground stations around the world to acquire the high bit
rate SAR data (for which only direct readout was possible). In addition, facilities had to be provided to permit the
downloading, once per orbit, of the on-board recorded low bit rate (LBR) data. The instrument data was sent to
Processing and Archiving Facilities (PAFs) for archiving and off-line product generation and delivery to users.

The user interface and exploitation of the payload data was implemented at ESRIN by the Earthnet Programme
Office (EPO); while the satellite planning and control functions, including the control of the Kiruna station were
under the responsibility of ESOC in Darmstadt, Germany.
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ERS-1 through pictures esa
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ERS missions Achievements (few examples) Eesa

The Intergovernmental Panel on Climate Change (IPCC) published reports that
detailed the intensifying impacts of climate change, including melting of the ice
sheets, sea level rise, ocean warming and acidification. Observations from ERS and
Envisat have proven critical for monitoring changes to the ice sheets, which together
with glacier mass loss, are now the dominant contributors to global sea level rise.
Picture: Upsala Glacier

ERS and Envisat provided high-quality information on the annual formation and
recovery of the Antarctic ozone hole, as well as the health of the ozone layer
blanketing the rest of the planet, from the mid-1990s until 2012. Data from the
heritage missions have proven to be a vital resource, helping the international
community to track the impacts of the Montreal Protocol. picture: Antarctic ozone hole

Missions such ERS-1 pioneered datasets on Earth’s surface using microwave,

ﬁg _ infrared and visible spectrum-based environmental monitoring and a comprehensive
g i3 & J payload with several instruments including SAR and radar altimeter. Historically ERS
g A 5 -~ datasets were called upon to monitor environmental and natural disasters such as
£ - : flooding and earthquakes. However, to this day the ERS data acquired for some 20
C iy ~ Yyears still provide invaluable land monitoring information and are continuously

" improved to build long time data series with newer missions. g
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ERS Mission End

esa

ERS-1

Designed with a three-year
lifespan, the ERS-1 satellite
was operational for nine
years, until on 10 March
2000 the satellite
experienced an on-board
attitude control system
failure.

The satellite completed
45,000 orbits since its launch
on 17 July 1991, and
acquired more than 1.5

million individual SAR scenes.

ERS-2

Designed to operate for three years, it greatly exceeded
its design lifetime. In 2011, after 16 years of
operations, the satellite was still functioning nominally
but was running low on fuel, and the mission team
decided to safely alter ERS-2's orbit in order to begin
re-entry. This process was expected to take 15 years,
during which the satellite would slowly descend and
burn up in the atmosphere. The final command to ERS-
2 was sent on 5 Sept to deactivate the instruments on
board.

ERS-2 completed 85,000 orbits and travelled 3.5 billion
km from 1995 to 2011. Together with ERS-1, the two
satellites provided a large dataset of long-term
observations that supported a range of applications.
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ERS Mission: the beginning and the end

@ ERS 1 FIRST SAR IMAGE

european space agency

FLEVOLAND POLDER AND |JSSELMEER (THE NETHERLANDS)
ACQUIRED AT FUCINO : 27-JUL - 1891 Copyright €8
PROCESSED AT FRASCATI BY ESA/EARTHNET

ERS-2 last image over Rome

ERS-1 first image

https://www.esa.int/Enabling_Support/Operations/ERS_satellite_missions_complete_after_20_years 10

= B B E L IR E EEEETTTT =EEPEeE D EE + = > THE EUROPEAN SPACE AGENCY



Heritage Space Programme @esa

Preserve the past

understand the present

shape the future O

Coordinated action to ensure preservation,
access, curation and exploitation of ESA
heritage space data & information

e |nter-Directorates
Partners: EOP, SCI, HRE, OPS, DG Cabinet

e Covering 60+ ESA heritage missions including ERS,
Envisat, GOCE, Rosetta, Planck, Herschel

« Ensuring data continuity with current/future missions
in support to research & applications requiring long
time data series (e.g. climate change)

* Providing state of art preservation services (e.g. to
support other ESA programmes)

1l
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ERS Preservation and Valorisation Effort

Assessment &
Objectives

Valorisation J [ Repatriation

[ Exploitation J [ Transcription J
: Consolidation
Fereesselng land Certification
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Assessment & Objectives

Official

3 /ANNEX A |- APPRAISAL QUESTIONNAIRE

The Appraisal Questionnaire contains all information describing the mission/dataset, the
appraiser, the appraisal date, and the responsibility of the appraisal.

1. The benefit resulting from ESA taking over the data custody, including the value of the
mission data in terms of potential utilization for scientific and/or operational purposes:
a. Uniqueness: type of sensor and characteristics, domain and variety of applications;
specific and unique aspects of the mission as stand-alone data utilization potential;
b. Spatial and temporal complementarity: data exploitation in conjunction with
other data sources, in particular, ESA and national Earth Observation mission data;
complementarity and gap filling of ESA and national missions data holdings;
Continuity of services, research, and exploitation with on-going and future missions;
Data qua]lty;
Usefulness for research and application projects and potential future
impact: checked with different European user communities (e.g. Researchers, Public
services, Value-adding Industry).
2. Accessibility and rights from European users and ESA point of vie
a. Open and free access conditions: time-unlimited right for ESA to use and

Long Term Preservation of Earth
Observation Space Data

Earth Observation
Preserved Data Set Content

2) Oty dta s stored
3) Data Records archiving |Information

4) Vaidation Results - No vaidation
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Repatriation

2 ERS MISSION GROUND SEGMENT

Two main streams: A NETWORK OF INTERNATIONAL STATIONS
« Phase-out project in 2015

to repatriate from ESA
Ground Stations and
Processing Archiving
Centers (LBR & HR SAR);
National and Foreign
stations repatriation (HR
SAR), still ongoing

Focus of the ERS
Repatriation projects:
Data
Associated Information
Software

Hardware
Media
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Repatriation Phase-out project: Data

S E-PAC

F-PAC
SI-PAC
IFREMER
KIRUNA
S-PAC
TROMSCE

UK-PAC
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Repatriation from Station (TB)
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Repatriation Phase-out project: Associated Information @ esa

Focus on Information (e.g. documents, databases, etc.) associated with EO data and needed to allow their
usability and understandability from broader user communities now and in the future.

0 More than 800 kg total weight of non-digital information
identified for repatriation, to be digitised and ingested
into the Space Data Information Preservation Archive;

O Temporarily stored in Fiano Warehouse (near Rome);

0 More that 25 GB (~ 9000 items) of missions
information digital objects to be ingested into the

Space Data Information Preservation Archive.

16
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Repatriation Phase-out project: Media Assets Eesa

Different Media\

- HDDT

« Sony D1

* Optical Disk
+ Exabyte

- LTO

Tiaciq

e
I

ESRIN Tape Archive Capacity before repatriation:
» 5550 Optical Disks

ERS2 Media Conclusion - Updated 29/04/2016 @esa
Internal Distribution Only

950000 Exabyte Media with (possibly) unique data |y

- 70000 DLT repatriated from facilities : h.‘ ’ - oo |55

« 3600 HDDT « UK-PAC: ~14015 media .

Half full of existing media « Maspalomas: ~11560 media
« Tromsoe/Svalbard: ~620 media s
. IFREMER: ~430 media | 5/ 1
 Kiruna: ~170 media . LT s |
« Matera: ~1160 media | /| W
- D-PAC: ~700 media R, .
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Repatriation Phase-out project: Hardware Assets esa

Ty

Repatriation of Hardware:
« D-PAC: 20 items
 Maspalomas: 23 items

« Tromso: 6 items

« Svalbard: 5 items

* Kiruna: 23 items

« UK-PAC: 104 items
 Matera: 29 items

« F-PAC: 1item

18
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Repatriation from National & Foreign Station: on-going

esa

(5° antenna elevation) ESA Stauons

Fairbanks, Alaska, USA
Alice Spring, Australia
Beijing, China
Cotopaxi, Ecuador
Cuiaba, Brazil

Fucino, htaly

Gatineau, Canada
Hatoyama, Japan
Hobart, Australia
Parepare, Indonesia

Statons with MolU)

Tel Aviv, Israel
Johannesburg, South Africa
Kiruna, Sweden
Kumamoto, Japan
- Libreville, Gabon,
(Germany)
MM - McMurdo, Antarctica,
(USA)
Maspalomas, Spain
Norman, USA
NZ Neustrelitz, Germany
Prince Albert, Canada

o Other Stations

* avaslable dunng campaign penods

SA Rhyad, Saudi Arabia

SE Hyderabad, India

sSG Singapore

sSY - Syowa, Antarctica, (Japan)
TF ' O'Higgins, Antarctica,
(Germany)

TH Bangkok, Thailand

TO - Aussaguel, France

TS Tromsoe, Norway

TW Chung-Li, Taiwan

WF West Freugh, United Kingdom

I
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esa

rroy

Repatriation Memories
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Repatriation Memories
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Transcription

The EO Heritage Media Archive located at ESRIN and the warehouse in Fiano
store today several thousand legacy media containing data from ESA and TPM
missions that could be potentially re-transcribed with the goal of filling gaps in the
available datasets. In addition the content of several hundred tapes is unknown.

Full inventory of the available tapes has been finalized and priorities for transcription
projects defined. Projects implemented through services provided by industry (when
available) or through set-up of dedicated transcription chains at ESRIN.

Transcription chains being set-up at ESRIN:

« (CS-DIS chain able to transcribe data from missions like
Landsat, ERS, MOS and MODIS by connecting suitable HW
media readers to the chain (e.g. HDDT, DLT, Exabyte, D1)

« ERS specific transcription chains for data acquired at ERS
Foreign Stations (e.g. CCMEO)

« NOAAAVHRR and NIMBUS-7 Optical Disk Chains
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Ongoing transcription projects with industry Cesa
(examples)

« Re-transcription of about 6.5 thousand heritage tapes (HDDTs) containing ERS-1/2 low-rate data for additional
gap filling in the master datasets is ongoing at the Matera station in Italy. Activities are currently halted due to a
failure with the HDDT reader. Additional tapes will be shipped to Matera from the external warehouse outside
ESRIN in the next quarters, pending repair work on the faulty HDDT hardware.

» Repatriation from INPE of 800 HDDT tapes containing unique ERS SAR data acquired at Brazilian stations to
ESRIN and then to Matera for transcription.

 Several hundred D1 media containing unigue ERS SAR data from Canadian stations were identified at
CCMEO and about 400 passes are being extracted through a resumed chain and repatriated to ESRIN. One
sample has been successfully ingested in the CS-DIS legacy processmg envwonment at ESRIN to generate the
corresponding LO data products. i ; G |

* Projects with other missions (AVHRR, NIMBUS, SPOT)

 Identification and evaluation of potential additional ERS SAR LO data to be repatriated from other National
Foreign Stations will be carried out after the completion of the repatriation of media from INPE.
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Consolidation and Certification Eesa

Data repatriated, data transcribed and data already available and archived at ESRIN were used as input to a
Consolidation and Certification process, mostly carried out in 2016-18, which analysed the level of completeness

of all ERS instruments datasets to generate “Level-0 Master Datasets”

ERS Data Screening

» Creation of Master, Segregated and Corrupted listing files
» Corrupted products: Issue observed reading the ADF
» Segregated products: Issues observed during the consistency checks or duplicate products (not unique in terms of temporal coverage
- start date-time / end date-time)
» Master products (Unique or overlapped products with the most recent creation date)

« Gap analysis & completeness computed using satellite first acquisition/last acquisition as full nominal coverage.
» Creation of final Master listing file

ERS Data Cleaning and Master Data Set Generation

« “Removal’ of corrupted files
« Alignment and harmonisation of the data coming from different sources (e.g., file naming, format, packaging)

« Merging of Data into a single Master Data Set

ERS Master Data Set Verification
« Final gaps identified against actual consolidated dataset
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Consolidation and Certification Results

ERS SAR Master consolidation overall results 2016 2022

Estimated completeness ERS-1 (data coverage vs recorded unavailabilities) 82% 95%

*

Estimated completeness ERS-2 (data coverage vs recorded unavailabilities) 1% 88% 97%

Estimated completeness % Estimated completeness %

Sensor / Type of product (data coverage vs recorded Sensor / Type of product (data coverage vs recorded

unavailability’s) unavailability’s)

RA /ERAC 97.82%
MWR /EMWC 97.83% MWR /EMWCE 0720%
' 1 SWM/EWAC 84.62% (*)
SWM /EWAC 93.56% "
WSC / EWIC 86.16% (*)
WSC / EWIC 96.06% ATSR-2 / EATC-2 91.51%
ATSR-1/RATSR 99.50% GOME / EGOC 98 95%

Telemetry / EGH 96.69% Telemetry / EGH 82.74%

RA /ERAC 96.53%

25
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Reprocessing

Reprocessing activities are

performed with the goal to:

» Improve data quality (e.g. new
algorithms, new auxiliary files)

 Align heritage mission dataset to new
missions (e.g. Sentinels) using new
|IPFs/algorithms to generate long time
data series (e.g. climate)

« Change data format to facilitate
usability and better exploit modern
technologies/tools (e.g. Data Cubes);

* Ensure compliance to CEOS Analysis
Ready Data (ARD) specifications.

SAR_IMM_1P
SAR_IM__BP

WSC_ASP_15
WSC_ASH_2P
WSC_ASN_2P

| ERS  |AMI/Scatterometer [WSC_HEY_1P

ERS

WSC_UWI_2P
ATS_TOA_1P/AT_1_RBT
TS_TOA_1A
AR_IMM_1P

-
~
Cod
II|||II| V‘H‘.

v >

ERS Full (Re)processing activities
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Reprocessing (examples) Eesa

ATSR-1/2, Fast v2.05, 4" reprocessing completed

« Harmonisation with Envisat AATSR and Sentinel-3 SLSTR
* Ortho-geolocation (toward ARD)

« Calibration, incl. 12 micrometers correction
* Cloud Masking

 Uncertainties

ERS-1/ERS-2 SCATT ASPS v10.04 L1/L2 Reprocessing completed
 Incl. Re-fined calibration of the 3 backscattering measurements,
CMOD5N geophysical forward model, Sea-ice probability, sea-ice flag

ERS-1 observation of Typhoon Bart occurred on May 1996: left
picture is from ERS-1 operational product (UWI) with 25 km grid
spacing; right image is from high resolution product (ASPS H) with
12.5 km grid spacing (from 2017 EUMETSAT Meteorological Satellite
Conference — S. Pinori)

27
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Access and Exploitation

esa

All ERS data products are accessible through the ESA catalogue and dissemination systems on an open and free
basis for all users in accordance with ESA Earth Observation Data Policy, together with tools for their exploitation.

+ THE EUROPEAN SPACE AGENCY. Eesal
earth online MISSIONS DATA - NEWS e EVENTS To0LS SEEALL Q v|
RS | Masonr Intumemsy Das -
For each available
ERS INSTRUMENTS ERS DATA ERS TOOLS
| LAY ERS datasets a
e — —— Landing Page is
generated and
FEATURED pUbIlShed on the ESA
EO Web Site with the
A"G. \] " . .
eiies | relevant Digital Object
Long-term data: Summarising ESA's Heritage e
e Identifier (DOI).
28
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Data and Users esa

During their lifetime, ERS data supported over 5000 projects producing some 4000 scientific
publications. Archived data still to this day provide us with a wealth of information. They are maintained
accessible and are continuously improved in the frame of the Heritage Space Programme to build long
time data series with successor missions like Envisat, Earth Explorers and the Copernicus Sentinels.

ERS Total Cumulative
™ Proba-1
Proba-V
Aeolus

Cumul ati

120000.0
[ 103397.9 105036.2
1000000 93370.9
Swarm
CryoSat g N
. SMOS s 70172.5
® GOCE R 57643.9
ERS — J = 48250.9
— W Envisat = 3 SO00.0
20752.4
2017 2018 2019 2020 2021 2022 2023
ear

I I 2016

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Publications ERS Data download in the recent years

https://earth.esa.int/eogateway/missions/ers/data
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https://www.esa.int/Applications/Observing_the_Earth/Envisat
https://www.esa.int/Applications/Observing_the_Earth/Future_EO/Earth_Explorers
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/The_Sentinel_missions
https://earth.esa.int/eogateway/missions/ers/data

ERS data use: 36 years of radar vision esa

Comparing data from three generations of radar missions — Seasat, ERS and Sentinel-1 — the retreat of two
large glaciers in southeast Greenland over a 36-year period is evident in the image below.

This preliminary analysis shows that the effects of climate change on the world’s second largest ice sheet have
had a major impact over the past three decades. The glaciers show significant retreat, with the upper glacier
receding by about 5.5 km over the past 36 years. This melt is contributing to sea-level rise and the release of
more freshwater into the North Atlantic.
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The efforts to retrieve, consolidate and reprocess the ESA Seasat and ERS SAR data holdings were carried out under the Heritage Space Programme.
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Valorisation esa

Several Valorisation activities have and are still being implemented to improve quality of ERS data using new
algorithms and processors in alignment with newer missions (e.g. Sentinels). Beside improvement of single

datasets, innovative approaches for data valorization are being implemented through the concepts of Fundamental
Data Records (FDR) and Analysis Ready Data (CEOS-ARD).

A FDR is a unified and coherent set of single sensor type re-calibrated and inter-satellite calibrated Level1 data.
The FDR concept allows to ensure long-term preservation and valorisation of data, to improve calibrations and
uncertainty estimates and reduce multi-mission bias. It facilitates data harmonisation, interoperability and

continuity, and is a transparent and fully documented approach supporting new applications and services for a
wider user community.

CEOS Analysis Ready Data (CEOS-ARD) are satellite data that have been processed to a minimum set of
requirements and organized into a form that allows immediate analysis with a minimum of additional user effort
and interoperability both through time and with other datasets.
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ESA FDR4* projects esa

« Generating ESA-specific multi-mission long-term datasets

» Relevance for several applications and ESA Climate activities s Geophysical
. - : (Level 1) parameters
« Two projects started in 2019 with 3-year duration (Level 2+)

o for Altimetry: FDR4ALT https:/www.fdr4alt.org
o for Atmospheric Composition: FDR4ATMOS https:/atmos.eoc.dir.de/FDR4AATMOS

Key aspects
« Pursue harmonization of different sensors and improve calibrations

« Uncertainty characterization based on EO metrological guidelines

« Target a wider user community
« Allow interoperability and continuity towards current & future missions

Fundamental Data Records

Thematic Data Products

@ /

FDR4ALT Products

- oo TOP ERS-1 | ERS-2 | ENVISAT
Land-Ice Sea-Ice Atl:']"e‘:’esp (8)

TDP TDP TDP
Ocean & Ocean Inland
ENVISAT Coastal Waves Waters

(6) /’
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https://www.fdr4alt.org/

CEOS Analysis Ready Data esa

o ) N
Surface Reflectance Surface Temperature Radar Backscatter
CEOS-ARD SR CEOS-ARD ST CEOS-ARD NRB

Sentinel-2 Sentinel-3 Sentinel-1
Proba-V (A)ATSR (A)SAR

MERIS

CEOS: «Analysis Ready Data are satellite data that have been processed to a minimum set of requirements
and organised into a form that allows immediate analysis with a minimum of additional user effort and
interoperability both through time and with other datasets.»

ERS and Envisat Surface Reflectance, Surface Temperature and Radar products specifications have been
assessed against the CEOS Analysis Ready Data (ARD) specifications to identify potential improvement activities
to allow data from ESA Heritage Missions to become compliant with CEOS ARD requirements.
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Analysis Ready Data Projects for ERS/Envisat Eesa

SAR ARD Project (example)

» Alignment of CEOS ARD products for ERS/Envisat (A)SAR to those
of an under development enhanced Sentinel-1 product

» Calibrated with RTC (Radiometrically Terrain Corrected), denoised,
projected over Copernicus DEM, geolocated = Immediate analysis!

SAR ARD Definition Approach for ESA

» Challenge for ERS: Geometric Accuracy Improvement Study
using PATN Time Correlation File

» Same gridding / tiling system, and Copernicus 30m DEM than
Sentinel-1 = Interoperability!

» Cloud-Optimised GeoTIFF, VRT, XML and STAC = Cloud-
computing compliant!

» Open source processor (prototype and operational) = Open science
compliant

S1 Specification (A)SAR IPF/post-processor CARD4L products Installation and processing
Draft plan improvement/development

May 2021 4 2022 Q1 2023
ay 20 Q1 2022 2 20
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Lessons Learned esa

Plan for long term preservation from the Mission Concept Stage / Phase A, to ensure that
preservation policies and approaches are applied since the beginning and followed throughout the

mission lifetime.
—> Better results, reduced cost

Ensure that a measured and monitored process is achieved for data archiving, data
migration/transcription, data consolidation and quality control (e.g. following CEOS guidelines)

Preservation:
1. Properly preserve data (more than one copy) and ensure archive technology migration.

2. When data are stored on media, properly preserve the main information (e.g. start/stop date and
time, orbit number, path, etc.) throughout the entire mission lifetime.

3. Preserve other data associated information (e.g. station acquisition reports, inventories, etc.) and
software in line with internationally recognized standards and Best Practices.
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Lessons Learned esa

4. Physical Media Archives (if media available) must be a well controlled environment (humidity,
temperature, etc.).

5. Maintain functionality of media reading/transcription chains (hardware and software) including spare
parts for old technologies for the media available in the archive (or potentially coming from other
sources).

6. Media refreshment is recommended (if data kept on media): performed for ESA missions and some
TPMs (e.g. HDDTs - DLTs/Exabytes). However, we have identified some media (e.g. Pegasus
tapes containing Landsat data), for which the reader is missing.

/. Think twice before disposing original media after transcription: in case of data loss (e.g. due to a
failed transcription), data can still be rescued from these media. This was possible in several cases
with ESA and TPM missions data in the recent years (thank to the fact that original media and
transcription chains were kept).
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g esa

Celebrating 30 years of ERS

py ? The European Remote Sensing (ERS) satellite
y programme was composed of two missions,

ERS-1 and ERS-2

The satellites circled Earth over 120,000 times in total,
continuously observing and monitoring our planet’s land,
atmosphere, oceans and ice caps, while supporting scientific
research, operational services and applications in several domains

ERS-1 and ERS-2 were the most advanced and complex
satellites of their time, delivering an enormous volume
of data to Earth through a comprehensive set

of instruments, including:

An imaging synthetic aperture radar (SAR) O
A radar altimeter (RA)
A water vapour measuring microwave @

radiometer (MWR) and a
temperature-measuring radiometer (ATSR)

An ozone monitoring spectrometer (GOME) p
— on ERS-2 only \

G

https://earth.esa.int/eogateway/missions/ers

ERS data supported over 5,000 projects
producing some 4000 scientific publications.
Archived heritage data still provide a wealth
of information, and are continuously
improved to build harmonised, long time
data series with successor missions like
Envisat and Copernicus Sentinels

Launched on 17 July 1991 and 21 April 1995,

on Ariane-4 rockets from Europe’s Spaceport in
Kourou, French Guiana, with same sun-synchronous
polar orbit at about 780 km altitude

Both satellites far exceeded their design life

() of three years, with ERS-1 ending in 2000 and ERS-2

in 2011. Today data are accessible and enhanced
as part of the Heritage Space Programme,
together with data from other missions &

Designed and built by an international

consortium of European industries led &
by DSS (Dornier Satelliten Systeme GmbH)

A tandem mission was implemented following the launch

of ERS-2, which shared the same orbit as ERS-1.

This enabled an accurate, three-dimensional digital map
of Earth's land surfaces and allowed to detect small changes
on Earth's surface with a range precision of 1 cm, opening
new fields of applications.

https://earth.esa.int/ eogateway/missions/ers/data



'Bay of Tokyo seen
through the radar eye of i
ERS-2. gt

P u pye—

Thank you !!!!!
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