
 

 

 

 

 

 

 

D2.1 Current EO capabilities report 

 

  

EO Best Practice – Agro Insurance 

D2.1 Current EO capabilities report 

 

14 April 2020 

 

Prepared for: 

European Space Agency (ESA) 



 

D2.1 EO Capabilities Report  
 Page: 2 

 

All Rights Reserved. No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of GeoVille 

GmbH.          CONFIDENTIAL 

 

 

 

EO Best Practice – Agro Insurance 

D2.1 Current EO Capabilities Report 

 

 

Prepared for: 

European Space Agency 

Largo Galileo Galilei 1 

Casella Postale 64 

00044 Frascati 

Italy 

 

 

Prepared by: 

VITO & GeoVille 

 

In association with: 

CGI 

 

 

 

 

 

14 April 2020 

ESA Contract Number: 4000126838/19/I-EF 

 

 

  



 

D2.1 EO Capabilities Report  
 Page: 3 

 

All Rights Reserved. No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of GeoVille 

GmbH.          CONFIDENTIAL 

 

This document forms D2.1 Current EO Capabilities Report and was compiled for the EO Best Practice 

Agro-Insurance. 

 

Document release sheet 

 

Authors: Roel Van Hoolst 

Reviewer Michaela Seewald  

Approval  Ralf Ryter  

Distribution: ESA and project partners 

 

Change Record: Versions & modifications 

 

Version Date Page(s) Change record Release 

1.0 28.02.2020 27 Provision to ESA 1 

1.1 14.04.2020 27 Update EO Product Sheets 2 

 

 

 

 

 

 

 

 

 

  



 

D2.1 EO Capabilities Report  
 Page: 4 

 

All Rights Reserved. No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of GeoVille 

GmbH.          CONFIDENTIAL 

 

Table of Content 

 

1 Introduction ____________________________________________________________________________ 6 

2 EARSC-website _________________________________________________________________________ 7 

3 High-level summary of the relevant EO satellites _________________________________________ 9 

3.1 Sentinel-1 ______________________________________________ 9 

3.2 Sentinel-2 _____________________________________________ 10 

3.3 Sentinel-3 _____________________________________________ 11 

3.4 Landsat _______________________________________________ 13 

3.5 Proba-V _______________________________________________ 14 

3.6 MODIS ________________________________________________ 15 

3.7 NOAA-AVHRR ___________________________________________ 16 

3.8 SMOS _________________________________________________ 17 

3.9 Planet Labs ____________________________________________ 19 

3.10 DEIMOS-2 _____________________________________________ 20 

3.11 Pléiades 1A/1B __________________________________________ 22 

3.12 SPOT 6/7 ______________________________________________ 23 

4 EO product portfolio __________________________________________________________________ 25 

5 Conclusion ____________________________________________________________________________ 26 

ANNEX: Product sheets ____________________________________________________________________ 27 

 

 

 

  



 

D2.1 EO Capabilities Report  
 Page: 5 

 

All Rights Reserved. No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of GeoVille 

GmbH.          CONFIDENTIAL 

 

List of Figures 

Figure 1: Navigation on EARSC-website ................................................................................................................7 

 

List of Tables 

n.a. 

 

Acronyms and Abbreviations 

ASV 
Austrian Hail Insurance, Swiss Hail Insurance and Vereinigte Hail 

Insurance 

BOA Bottom of Atmosphere 

DIAS Data and Information Access Services 

DORIS Doppler Orbitography and Radiopositioning Integrated by Satellite 

EARSC European Association of Remote Sensing Companies 

EO Earth Observation 

ESA European Space Agency 

ETM Enhanced Thematic Mapper 

GRD Ground Range Detected  

HH Single polarisation SAR Horizontal 

HV Dual polarisation SAR Horizontal Vertical 

IR Thermal infrared bandwidth 

K Kelvin 

LWIR long wave infrared 

MODIS Moderate Resolution Imaging Spectroradiometer 

MWR Microwave Radiometer 

NDVI Normalized Difference Vegetation Index 

NIR Near-infrared bandwidth 

NOAA-AVHRR  
National Oceanic and Atmospheric Administration Advanced Very High-

Resolution Radiometer 

NRT Near Real Time 

OLCI Ocean and Land Colour Instrument 

OLI Operational Land Imager 

SAR Synthetic Aperture Radar  

SLSTR Sea and Land Surface Temperature Radiometer 

SM Stripmap mode 

SMOS Soil Moisture and Ocean Salinity satellite 

SRAL SAR Altimeter 

SWIR Shortwave infrared bandwidth 

TIRS Thermal Infrared Sensor 

TOA Top of Atmosphere 

VH Dual polarisation SAR Vertical Horizontal 

VIS Visible bandwidth 

VV Single polarisation SAR Vertical 

 



 

D2.1 EO Capabilities Report  
 Page: 6 

 

All Rights Reserved. No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by 

any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of GeoVille 

GmbH.          CONFIDENTIAL 

 

1 Introduction 

The ESA “Earth Observation (EO) best practices for the agro-insurance sector” (EO4I) project aims 

to consolidate a roadmap with guidelines for EO usage by the agro-insurance sector. To support 

this kind of activity, ESA and the project consortium (GeoVille, VITO and CGI) work together with 

three European agro-insurance companies (Austrian Hail Insurance, Swiss Hail Insurance and 

Vereinigte Hail Insurance), hereafter named as the “Working Group ASV”. In support of this roadmap, 

two main tasks have been defined: 

▪ Task 1: Analysis of the geoinformation needs of the sector 

▪ Task 2: Analysis of current EO capabilities relevant to the needs and assess capability gaps  

In Task 1, documented in the D1.2 Geoinformation Requirement Report, four main activities (a 

workshop at the Living Planet Symposium, an online user survey, dedicated interviews with the ASV 

working group as well as a workshop with key experts from the agro-insurance, Re-insurance and 

the EO sector)) were undertaken to obtain the most recent insights in the geoinformation needs 

from the sector.  

The objective of Task 2 is to identify and characterize existing EO-based information products and 

services that are relevant for the agro-insurance sector, and to assess in discussion with the ASV 

group and other stakeholders of the sector to what extent the current capabilities fit their 

requirements. In order to achieve this, five activities are undertaken:   

▪ Workshop with the industry 

▪ Definition of EO-based information products 

▪ Gap analysis 

▪ Establish EARSC user platform 

▪ User engagement 

▪ Identification of prototype services 

This report is the outcome of defining and characterizing existing and available EO-based products 

relevant to the sector. The following chapter provides a high-level summary of earth observation 

satellites relevant for developing products for the agro-insurance sector. Chapter 3 provides a 

portfolio of identified earth observation-based products. 
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2 EARSC-website 

Content / Navigation 

All outcomes of the above mentioned Task 1 (Analysis of the geoinformation needs of the sector) 

and Task 2 (Analysis of current EO capabilities relevant to the needs and assess capability gaps) will 

be published after approval by ESA on a dedicated website, hosted by EARSC.  

The website will also have a navigable map similar to the corresponding website of the ESA project 

“EO geospatial products for the Oil & Gas Industry”. However, this map will navigate from the 

identified business processes of the agro-insurance industry via corresponding challenges to 

currently available EO-products, that address these challenges (see Figure 1). Nonetheless, not all 

challenges could be linked to current EO capabilities. 

 

 

Figure 1: Navigation on EARSC-website 

  

https://earsc-portal.eu/display/EO4I/Earth+Observation+for+Agro-Insurance
https://earsc-portal.eu/display/EO4/EO4OG+Challenges+-+Overview
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EO-products will also link back to the addressed challenges and business processes. For better 

readability this is not included in the figure. Clicking on a business process or a challenge will move 

the user to the next lower level with the product sheets as lowest and most detailed level. With a 

click onto a specific product, the website will open the corresponding product website where there 

will also be an opportunity to download the product specifications as PDF. 

With this navigation, an interactive link between identified user-requirements and current 

EO-products will be established.  

Both user-requirements and current EO-capabilities will also be available on the website as static 

reports (Deliverables D1.2 & D2.1). Missing links between user-requirements and current EO-

products will be available as a Gap-Analysis Report (Deliverable D2.2). This will also include probable 

links from user-requirements to future EO-missions, capabilities and products. 

Further details about EO-products uploaded onto the website can be found in chapter 

4 “EO product portfolio” 

Engaging EO-industry 

A crucial part of this project is not only to identify user-requirements but also to disseminate them 

within the EO-industry. Therefore, all EARSC members will be informed about the establishment of 

the project website and the content. Furthermore, an online forum is available for any kind of 

discussion between users and providers. 
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3 High-level summary of the relevant EO satellites 

3.1 Sentinel-1 

Sentinel-1 is a high-resolution satellite carrying a C-band Synthetic Aperture Radar (SAR) instrument 

sensitive to the C-band spectrum (+- 5.405 GHz) (Torres et al., 2012). The mission consists of two 

polar-orbiting satellites: Sentinel-1A and Sentinel-1B. The satellites were launched as part of the 

Copernicus program with the main objective to monitor land and ocean surfaces. Moreover, the 

development of the mission was necessary to success older C-band SAR satellites like ERS-2 and 

ENVISAT so that a continuous SAR data provision is ensured. The all-weather capability of SAR allows 

to provide suitable earth surface information at every pass. Furthermore, the Sentinel-1 mission is of 

interest for both scientific and practical applications due to the long-term continuity of 

measurements for at least the coming 20 years, and its high spatial and temporal resolution. 

Moreover, Sentinel-1 is the first satellite which will provide high resolution and temporal earth 

information at no cost for a long time period.  

 

Satellite specifications: 

- Orbit: near-polar, sun-synchronous passing at 18:00 local solar time with 175 orbits per cycle.  

- Launch date(s):  Sentinel-1A: 03/04/2014 & Sentinel-1B: 25/04/2016 

- Temporal resolution: 6 days (constellation). Higher latitudes more frequent coverage.  

- Spatial resolution(s): <20 m azimuth and <5 m ground range resolution, actual resolution 

dependent on the image acquisition mode.  

- (Primary) image acquisition mode(s): Interferometric wide swath mode is primary used over 

continental areas (IW), Stripmap mode (SM) is used to map small island or in emergence 

cases due to the off-nadir possibility. Both modes support single and dual polarization 

mapping (HH, VV, VH, HV).  

- Sensor characteristics: C-band SAR sensor (+-5.405 GHz) 

- Satellite products: Different acquisition modes are available in different levels of processing 

and resolutions. The most commonly used product for agricultural applications is the IW 

Level-1 Ground Range Detected (GRD) full resolution product, which provides ground 

projected imagery at a grid spacing of 10 x 10 m.   

- Archive availability: Free data availability since 2015 until present. A product availability of 

95% is achieved. Data is available commonly within less than 3 days after observation. 

Sentinel-1 data can be retrieved at different data access points: 

o Copernicus Open Access Hub 

o Google Earth Engine 

o SentinelHub 

o TerraScope 

o DIAS 

- Data continuity: Data continuity of C-band SAR imagery was one of the main goals of the 

missions due to the retirement of ERS-2 and ENVISAT. The in-orbit Sentinel-1 satellites will 

have an expected lifetime of at least 10 years. Furthermore, successor of the current Sentinel-

1 satellites are planned in the future (Sentinel-1C & Sentinel-1D) to provide data continuity.  
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Used sources: 

R. Torres et al., “GMES Sentinel-1 mission,” Remote Sens. Environ., vol. 120, pp. 9–24, 2012. 

ESA website: https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/ 

https://sentinel.esa.int/web/sentinel/missions/sentinel-1 

 

3.2 Sentinel-2 

The Sentinel-2 mission consists of a constellation of two optical satellites, called Sentinel-2A & 

Sentinel-2B. These satellites were launched as part of the Copernicus program with the aim to 

monitor variability in land surface conditions. The development of the Sentinel-2 mission was 

required to provide continuity for services relying on multi-spectral high-resolution optical imagery. 

In this way, it provides continuity of SPOT and Landsat satellite imagery data. The Sentinel-2 sensor 

consists of many high-resolution bands ranging from the visible, near infrared and shortwave 

infrared, which allows to analyse vegetation health and growth at unprecedented spatial level. 

Furthermore, the mission was developed to provide at least 15 years such high-resolution optical 

data, which makes it suitable for historical or long-term data analyses.  

 

Satellite specifications: 

- Orbit: sun-synchronous orbit with a 180° phased difference between both satellites, 

equatorial crossing at 10:30h local solar time. 

- Launch date(s): Sentinel-2A: 23/06/2015 & Sentinel-2B: 07/03/2017 

- Temporal resolution: 5 days (constellation) at the equator and even faster revisit at higher 

latitudes. Revisit time of 5 days is reached since February 2018.  

- Spatial resolution(s): Between 10 and 60 m according the spectral band. 

- Sensor characteristics: Multispectral instrument sensitive to 13 spectral bands ranging from 

the visible (4 bands) and the near infrared (5 bands) up to the short-wave infrared (4 bands) 

and 3 bands in the red edge part of the spectrum.  

- Satellite products: Two different types of Sentinel-2 products are provided: Level-1C product 

and Level-2A product. In both product types data is provided in tiles of 100 x 100 km ortho-

images in UTM/WGS84 projection. In the Level-1C, Top-Of-Atmosphere (TOA) reflectance 

are given while for the Level-2A an atmospheric correction was applied to obtain Bottom-

Of-Atmosphere (BOA) reflectance. 

- Archive availability: Availability of Sentinel-2 data since 2015 with in total 97% of the acquired 

observations are made available to the user. The latency of the Sentinel-2 data is mostly 

within 24 hours. The archive can be retrieved by different data access points: 

o Copernicus Open Access Hub 

o Google Earth Engine 

o SentinelHub 

o TerraScope 

o EarthExplorer 

o DIAS 

- Data continuity: Sentinel-2 provides data continuity for the SPOT and Landsat satellite 

imagery data. The operational lifetime of the Sentinel-2 mission is foreseen at 15 years with 

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/
https://sentinel.esa.int/web/sentinel/missions/sentinel-1
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a nominal lifetime of 7.25 years of each satellite (Drusch et al.,2012). The Sentinel-2C and 

Sentinel-2D will be the successors of the current Sentinel-2 satellites 

Used sources: 

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2/Plant_health 

https://sentinel.esa.int/web/sentinel/missions/sentinel-2/  

M. Drusch et al., “Sentinel-2: ESA’s Optical High-Resolution Mission for GMES Operational Services,” 

Remote Sens. Environ., vol. 120, pp. 25–36, 2012. 

 

3.3 Sentinel-3 

The Sentinel-3 mission is an ocean and land mission, which consists at the moment of two satellites 

in orbit: Sentinel-3A & Sentinel-3B. The mission was designed to provide data continuity for the ERS, 

ENVISAT and SPOT satellite. Every Sentinel-3 satellite is composed of multiple sensing instruments 

to achieve different goals: 

• SLSTR (Sea and Land Surface Temperature Radiometer) 

• OLCI (Ocean and Land Colour Instrument) 

• SRAL (SAR Altimeter) 

• DORIS (Doppler Orbitography and Radiopositioning Integrated by Satellite) 

• MWR (Microwave Radiometer). 

These instruments make the satellite suitable to monitor and understand large-scale global 

dynamics. Furthermore, it can provide vegetation state information in near-real time. Especially, the 

first two instruments, which are optical will be of main interest for agricultural purposes. The OLCI 

instrument is a medium resolution spectrometer consisting of 21 spectral bands. This instrument is 

the successor of MERIS on-board the ENVISAT satellite. The instrument consists of an extremely 

sensitive and stable radiometry and is suitable for deriving information like phenology of terrestrial 

and ocean biomass. On the other hand, the SLSTR instrument is mainly designed to provide global 

surface temperature information and data continuity since it is the successor of the (A)ATSR series 

(available since 1991) on-board ENVISAT and ERS. The instrument is able to retrieve temperatures 

with zero bias and an uncertainty of +- 0.3 K.  A spatial scanning procedure (two independent scans) 

allows to provide identical and contemporaneous coverage with the OLCI instrument. In this way, 

synergized products between the two instruments can be made. Furthermore, SLSTR products like 

land surface temperature and fire location can be of high importance for the agro-insurance sector.    

 

Satellite specifications: 

- Orbit: near-polar sun-synchronous orbit with equatorial crossing at the same time (10:00h 

local solar time).  

- Launch date(s): Sentinel-3A: 16/02/2016 & Sentinel-3B: 25/04/2018 

- Sensor characteristics:  

o OLCI: Medium resolution optical spectrometer with 21 spectral bands ranging from 

visible (VIS) until shortwave infrared (SWIR) between 400 to 1200 nm.   

o SLSTR: Temperature radiometer with 11 spectral bands ranging from the vegetation 

Near-infrared (NIR) (550-900 nm) until the thermal infrared (IR) (3700-12000 nm).  

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2/Plant_health
https://sentinel.esa.int/web/sentinel/missions/sentinel-2/
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- Temporal resolution: The temporal resolution differs among the different instruments: 

o OLCI ocean colour instrument: <1.9 days (day only) at equator for two-satellite 

constellation, more frequent revisit time at higher latitudes. 

o OLCI land colour instrument: <1.1 days (day only) at equator for two-satellite 

constellation, more frequent revisit times at higher latitudes. 

o SLSTR instrument: <0.8 days at equator (day and night) for two-satellite 

constellation, more frequent revisit time at higher latitudes.  

- Spatial resolution: The spatial resolution is dependent on the kind of spectral bands and the 

sensor instrument of interest: 

o OLCI: 500 m for the 21 spectral bands 

o SLSTR:  0.5 km for the spectral bands in the visible near infrared (VNIR) and SWIR 

and 1 km for the bands in the thermal IR.  

- Satellite products: Different data products in two levels of processing (Level-1 & Level-2) for 

the Sentinel-3 instruments are provided. Furthermore, synergy products between OLCI and 

SLSTR are generated. Please consult the following link to obtain detailed information on the 

Sentinel-3 data products. For the agro-insurance sector, the NDVI product obtained from 

the synergy can be particularly useful, but also the land surface temperature information.  

- Archive availability: All the Sentinel-3 data products are freely available to the user since the 

first mission observations. The provided data is of high accuracy and reliability and in total 

for more than 95% of the observations data is available. Furthermore, the satellite data can 

be made available in three levels of timeliness. In case of near real time (NRT) requirements, 

the data can be provided to the user within 3 hours after the acquisition. Secondly, for short 

time critical products data can be provided within 48 hours after acquisition. Finally, in the 

other cases data is provided within 1 month after acquisition. The Sentinel-3 data can be 

accessed and analysed at different data access points: 

o Copernicus Open Access Hub 

o SentinelHub (SLSR & OLCI) 

o Google Earth Engine (only Sentinel-3 OLCI) 

o DIAS 

- Data continuity: The mission was developed to provide data continuity for the satellites ERS, 

ENVISAT and SPOT. The expected operational lifetime of the Sentinel-3 satellites will be 7.5 

years. In the future two more Sentinel-3 satellites are planned to launch: Sentinel-3C and 

Sentinel-3D. 

 

Used sources: 

C.Donlon et al., “The Global Monitoring for Environment and Security (GMES) Sentinel-3 mission”, 

Remote Sens. Envrion., vol.120, pp.37-57, 2012. 

https://sentinels.copernicus.eu/web/sentinel/news/-/asset_publisher/xR9e/content/copernicus-

sentinel-3-provides-added-capability-in-land-monitoring 

https://sentinel.esa.int/web/sentinel/missions/sentinel-3/ 

 

  

https://sentinel.esa.int/web/sentinel/missions/sentinel-3/data-products
https://sentinels.copernicus.eu/web/sentinel/news/-/asset_publisher/xR9e/content/copernicus-sentinel-3-provides-added-capability-in-land-monitoring
https://sentinels.copernicus.eu/web/sentinel/news/-/asset_publisher/xR9e/content/copernicus-sentinel-3-provides-added-capability-in-land-monitoring
https://sentinel.esa.int/web/sentinel/missions/sentinel-3/
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3.4 Landsat 

The Landsat missions provide the longest available archive of optical based satellite data. Since 1972 

data on the earth surface was continuously provided by these missions. Currently, two satellites of 

the mission are active: Landsat 7 and Landsat 8. The Landsat 8 satellite has two instruments on-

board: The Operational Land Imager (OLI) and the Thermal Infrared Sensor (TIRS). In total these 

instruments can image the earth in 11 bands ranging from the VIS part up to the thermal IR part of 

the spectrum, including one high resolution panchromatic band. Whereas the Landsat 7 satellite 

consists of an Enhanced Thematic Mapper Plus (ETM+) instrument which has some similarities 

compared to the Landsat 8 satellite. Furthermore, the satellite flies in the same orbit but with an 

offset of half of the revisit time, which allows to upscale the temporal resolution by a factor 2. 

However, synergistic use of both sensors will require some additional processing steps. Landsat 

imagery can be particularly useful to track vegetation health information and crop development due 

to the medium resolution bands in the VIR and NIR spectrum.  

 

Satellite specifications: 

- Orbit: Sun-synchronous near-polar orbit with equatorial crossing at 10:00 AM solar time, 

offset of 8 days between Landsat 7 & Landsat 8.  

- Launch date(s): Landsat 7: 15/04/1999 & Landsat 8: 11/02/2013 

- Sensor characteristics:  

o Landsat 7: Enhanced Thematic Mapper plus (ETM+) is a multispectral radiometer 

with eight bands (one panchromatic) in the VIS (3 bands), NIR (2 bands), SWIR (2 

bands) and long wave infrared (LWIR) (1 band).  

o Landsat 8: Equipped with two instruments (OLI and TIRS). OLI is able to map the 

earth in the VIS (4 bands), NIR (2 bands), SWIR (2 bands) spectrum and one 

panchromatic band. The TIRS sensor has two thermal bands in the thermal part.  

- Temporal resolution: Global coverage every 16 days for each of the satellites. The combined 

use of both satellites can reduce the revisit time to 8 days. 

- Spatial resolution(s):  

o Landsat 7: 7 spectral bands with resolution of 30 m, one panchromatic band of 15 

m.  

o Landsat 8: 9 spectral bands of 30 m resolution with one panchromatic band of 15 m 

included. Two thermal bands of 100 m resolution.  

- Satellite products: Two different kinds of satellite products (Level-1 & Level-2) depending on 

the level of processing. In the Level-1 products the data is radiometrically corrected and 

orthorectified (UTM projection) providing TOA reflectance, while Level-2 provides the BOA 

reflectance data.  

- Archive availability: A long data archive of Landsat imagery is freely available with data since 

1972. The data latency is usually less than one day. The Landsat data can be retrieved at 

different data access points: 

o Earth Explorer 

o GloVis (only Level-1) 

o LandsatLook (only Level-1) 

o ESPA (only Level-2) 

o SentinelHub  
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o Google Earth Engine 

o CREODIAS 

o ONDA DIAS 

- Data continuity: The Landsat missions are developed to guarantee data continuity of the 

former Landsat series. The lifetime of the Landsat satellites is quite long as the Landsat 7 

satellite is already operational since 1999. In the future, Landsat 9 satellite will be launched 

to replace the Landsat 7 satellite. 

 

Used sources: 

D. P. Roy et al., “Remote Sensing of Environment Landsat-8: Science and product vision for terrestrial 

global change research,” Remote Sens. Environ., vol. 145, pp. 154–172, 2014. 

D. Scott, J.C. Storey, M.J. Choate., R.W. Hayes. “Four Years of Landsat-7 On-Orbit Geometric 

Calibration and Performance”, IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE SENSING, 

vol.42(12), pp.2786,2795, 2004.  

https://landsat.gsfc.nasa.gov/the-enhanced-thematic-mapper-plus/ 

https://www.usgs.gov/land-resources/nli/landsat/landsat-7?qt-

science_support_page_related_con=0#qt-science_support_page_related_con 

https://www.usgs.gov/land-resources/nli/landsat/landsat-8?qt-

science_support_page_related_con=0#qt-science_support_page_related_con 

 

3.5 Proba-V 

Proba-V is an optical medium resolution satellite which was launched in 2013. The mission was mainly 

developed to allow daily or two to three-daily monitoring of vegetation at a global scale. In this way, 

this mission can further extend long datasets of vegetation imagery established by satellites like 

SPOT. Furthermore, the satellite was designed as preparation of the later planned Sentinel-3 satellite 

(see above). The satellite consists of 3 cameras each with a multispectral sensor of 4 bands in the 

VIS and the SWIR part of the spectrum. These specific bands make the satellite suitable for the 

detection of different land cover types and to obtain their health status. The satellite only image the 

land surface and specific calibration areas.  

 

Satellite specifications: 

- Orbit: Sun-synchronous near polar orbit with equatorial crossing at 10:30 AM.  

- Launch date(s): 07/05/2013 

- Sensor characteristics: Medium resolution multispectral camera of 4 bands ranging from the 

VIS (3 bands) up to the SWIR (1 band).  

- Temporal resolution: Daily coverage above 35° latitude due to the very wide swath. At other 

latitudes at least three-daily coverage is provided.  

- Spatial resolution: Spatial resolution of  about 100 m for the three bands in the VIS spectrum 

and 200 m for the thermal band.  

- Satellite products: Proba-V data is available in different levels (Level 1C, Level 2A & Level 3) 

of processing and resolutions. Data is made available in 100 m, 300 m and 1 km resolution. 

https://landsat.gsfc.nasa.gov/the-enhanced-thematic-mapper-plus/
https://www.usgs.gov/land-resources/nli/landsat/landsat-7?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/land-resources/nli/landsat/landsat-7?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/land-resources/nli/landsat/landsat-8?qt-science_support_page_related_con=0#qt-science_support_page_related_con
https://www.usgs.gov/land-resources/nli/landsat/landsat-8?qt-science_support_page_related_con=0#qt-science_support_page_related_con
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The Level-1C data will provide the TOA reflectance data while the Level-2A BOA reflectance. 

The Level-3 product is a synthesis product providing TOA, top of canopy (TOC) reflectance 

and NDVI information. The data is all projected to WGS 84.  

- Archive availability: Proba-V archive data (since 2013) is freely available to the user. However, 

for the 300 m and 100 m product are only made available to the user one month after the 

acquisition. NRT products are only commercial. The Proba-V data can be retrieved by 

following data access points:  

o PROBA-V MEP 

o Product distribution portal 

o Copernicus Global Land Service 

o Google Earth Engine 

- Data continuity: Proba-V was developed to fill the gap between the former SPOT missions 

and the recently launched Sentinel-3 satellite to monitor vegetation at a high temporal scale. 

In 2020 Proba-V will go on retirement. Nevertheless, in 2020 CubeSats will be launched, 

which can complement and further expand the PROBA-V observations in the visible and 

thermal part of the spectrum. 

 

Used sources: 

https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/proba-v 

https://eo.belspo.be/en/satellites-and-sensors/proba-v 

http://proba-v.vgt.vito.be/en 

https://earth.esa.int/web/sppa/mission-performance/esa-3rd-party-missions/proba-v 

 

3.6 MODIS 

MODIS (Moderate Resolution Imaging Spectroradiometer) is an imaging sensor on-board the Terra 

and Aqua satellites. Both satellites were launched by NASA in 1999 and 2002 for the Terra and Aqua 

satellite, respectively. The satellites are able to capture the earth in 36 spectral bands ranging from 

the VIS up to the MIR. The large swath of the satellite allows to map the entire earth within 1-2 days. 

Therefore, the satellite is suitable for monitoring the earth’s biosphere.  

 

Satellite specifications: 

- Orbit: Sun-synchronous near-polar circular orbit with equatorial crossing of Terra and Aqua 

at 10:30 AM and 1:30 PM, respectively.  

- Launch date(s): Terra satellite: 18/12/1999 & Aqua satellite: 02/05/2002 

- Sensor characteristics: Moderate resolution imaging spectroradiometer of 36 spectral bands 

ranging from VIS up to SWIR. 

- Temporal resolution: Global coverage within 1-2 days due to the wide swath. 

- Spatial resolution: Bands 1-2: 250 m, bands 3-7: 500 m, bands 8-36: 1000 m. 

- Satellite products: MODIS data is freely available since 2000 and can be accessed in different 

products with different levels of processing (Level-1A & Level-1B) and resolutions. The Level-

1B product provides the calibrated radiances for the 36 bands. Level-1A provides reformatted 

https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/proba-v
https://eo.belspo.be/en/satellites-and-sensors/proba-v
http://proba-v.vgt.vito.be/en
https://earth.esa.int/web/sppa/mission-performance/esa-3rd-party-missions/proba-v
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and packaged data from the raw data. The data is provided in 250, 500 and 1000 m 

resolution. Furthermore, 8 to 16 daily NDVI composites are generated. 

- Archive availability: MODIS data is freely available since 2000 and almost 80% of the acquired 

data by MODIS is available within a few hours after acquisition and the remaining part within 

a few days. The data can be retrieved by following data access points: 

o LAADS DAAC 

o Google Earth Engine 

o Microsoft Azure 

o EarthExplorer 

o SentinelHub 

- Data continuity: MODIS is operational since 2000 although the expected lifetime was only 6 

years. Nevertheless, in 2011 a successor was launched in order to guarantee data continuity. 

This successor is the Visible Infrared Radiometer Suite (VIIRS). In comparison to MODIS the 

same spectral information is acquired, but with improved spatial resolution. 

 

Used sources: 

https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/science-domain/modis-

L0L1/ 

https://terra.nasa.gov/about/terra-instruments/modis 

https://aqua.nasa.gov/modis 

https://nsidc.org/nsidc-monthly-highlights/2017/08/modis-viirs-building-time-series). 

 

3.7 NOAA-AVHRR 

NOAA-AVHRR (National Oceanic and Atmospheric Administration Advanced Very High-Resolution 

Radiometer) is a broad-band sensor of which in total three different instruments were developed. 

The instruments are able to capture the earth in 4 to 6 spectral bands (VIS up to thermal) depending 

on the model. The AVHRR instruments are put on-board of different NOAA platforms. Each time at 

least two of these platforms carrying AVHRR instruments were operational. At the moment only the 

NOAA-18 and NOAA-19 are still providing suitable information coming from the AVHRR instrument. 

The AVHRR sensor is able to scan the entire earth surface twice a day (day and night). The main 

objective of this instrument is to provide radiance information for cloud investigation, snow and ice 

extent, surface temperatures, etc. 

 

Characteristics of satellite: 

- Orbit: Sun-synchronous orbit with different equatorial crossing among the active NOAA 

satellites. 

- Launch date(s): NOAA-18: 20/05/2005 & NOAA-19: 06/02/2009. 

- Sensor characteristics: Broad band sensor with spectral bands in the VIS (1 red band), NIR (1 

band), mid infrared (MIR) (1 band) and thermal (3 bands) part of the electromagnetic 

spectrum. The MIR band is only available for the latest version of AVHRR instruments.  

https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/science-domain/modis-L0L1/
https://ladsweb.modaps.eosdis.nasa.gov/missions-and-measurements/science-domain/modis-L0L1/
https://terra.nasa.gov/about/terra-instruments/modis
https://aqua.nasa.gov/modis
https://nsidc.org/nsidc-monthly-highlights/2017/08/modis-viirs-building-time-series
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- Temporal resolution: The AVHRR instrument can cover the entire world twice a day (day and 

night). The 2-satellite constellation of NOAA satellites can even result in an image every 6 

hours, resulting in 4 coverages a day.  

- Spatial resolution: All the bands have a spatial resolution of about 1 km.  

- Satellite products: Different data products are made available, but the most commonly used 

one are the weekly and biweekly NDVI composite at 1 km derived from the Level-1 pre-

processed data.  

- Archive availability: AVHRR data is made freely accessible to the user and provides 

continuous data since 1981. Preliminary products are available within 24 hours after sensing. 

The data can be retrieved by following data access points: 

o EarthExplorer 

o EOWEB 

o NCEI 

o Google Earth Engine 

- Data continuity: Continuous replacement of AVHRR instruments to follow-up the retired 

ones. For the most recent NOAA (NOAA-20) launched in 2017, the AVHRR instrument is 

replaced by VIIRS due to better performances. Nevertheless, the AVHRR instrument is now 

put on the MetOP series of EUMETSAT and so will provide further data in the future. 

 

Used sources: 

https://wdc.dlr.de/sensors/avhrr/ 

https://www.avl.class.noaa.gov/release/data_available/avhrr/index.htm 

https://gisgeography.com/avhrr-advanced-very-high-resolution-radiometer/ 

https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/noaa-avhrr 

https://directory.eoportal.org/web/eoportal/satellite-missions/m/metop 

https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.ncdc:C00680 

 

3.8 SMOS 

The SMOS satellite (Soil Moisture and Ocean Salinity satellite) of ESA is a satellite carrying an 

interferometric radiometer which operates in the L-band (1.4 GHz). The satellite was designed to 

make global observations of soil moisture over land and salinity measurements over oceans. Soil 

moisture can be provided every 3 days with an accuracy of about 4% and at a resolution of 50 km.  

 

Satellite specifications: 

- Orbit: Sun-synchronous circular polar orbit with equatorial crossing at 06:00 AM.  

- Launch date(s): 02/11/2009 

- Sensor characteristics: Interferometric radiometer operating in the L-band spectrum (1.4 

GHZ) with dual polarization measurement.  

- Temporal resolution: 3-daily coverage at the equator. 

- Spatial resolution: Soil moisture measurement at a spatial resolution of about 50 km.  

https://wdc.dlr.de/sensors/avhrr/
https://www.avl.class.noaa.gov/release/data_available/avhrr/index.htm
https://gisgeography.com/avhrr-advanced-very-high-resolution-radiometer/
https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/noaa-avhrr
https://directory.eoportal.org/web/eoportal/satellite-missions/m/metop
https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.ncdc:C00680
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- Satellite products: Different data products exist but only Level-1 (TOA) and Level-2 products 

are available to the user. The Level-2 products consist of a soil moisture and sea surface 

salinity product. These products contain already soil moisture or salinity in the suitable units. 

From this product other ancillary data like surface temperature is derived and included in 

the product. Furthermore, a Level-3 and 4 data product of soil moisture and sea salinity 

exists, which are improved data products to enhance the robustness and quality of soil 

moisture and salinity retrievals. For the Level-3 and Level-4 products nine-day averaged, 

monthly, seasonal and yearly maps are produced.   

- Archive availability: SMOS data is archived since 2010 and is freely available for the user. For 

about 99% of the measurements the data is made available and within 8-12 hours after data 

acquisition. The NRT products of Level-1 and Level-2 data can provide satellite data within a 

few hours after sensing. However, the NRT data is not free of charge. The SMOS data can 

be accessed by following data access points: 

o SMOS Online Dissemination Service (Level-1, Level-2 & Level-3c sea ice thickness) 

o CATDS (Level-3 & Level-4 salinity and moisture) 

o SMOS CP34 (Level-3 & Level-4 salinity and moisture) 

o Google Earth Engine (Level-2 soil moisture) 

- Data continuity: Continuous measurements of sea salinity and soil moisture since 2010 and 

despite the design life of 5 years it performs still well at present (2020). Currently, no 

information about a potential successor of SMOS is communicated. However, the SMAP 

(Soil Moisture Active Passive) satellite of NASA launched in 2015 can also map soil moisture 

although at lower temporal resolution (2-3 days) but higher spatial resolution (36 km).  

 

Used sources: 

https://www.esa.int/Applications/Observing_the_Earth/SMOS/Introducing_SMOS 

https://earth.esa.int/web/eoportal/satellite-missions/s/smos 

https://www.earth-syst-sci-data.net/9/293/2017/essd-9-293-2017.pdf 

https://smap.jpl.nasa.gov/ 

 

  

https://www.esa.int/Applications/Observing_the_Earth/SMOS/Introducing_SMOS
https://earth.esa.int/web/eoportal/satellite-missions/s/smos
https://www.earth-syst-sci-data.net/9/293/2017/essd-9-293-2017.pdf
https://smap.jpl.nasa.gov/
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3.9 Planet Labs 

Planet Labs is a commercial satellite operator, which operates different satellite constellations: 

PlanetScope, RapidEye and SkySat. PlanetScope consists of multiple constellations of miniaturized 

Triple-CubeSats satellites, called Doves. In total more than 120 Cubesats are operational within the 

constellation since the first launch in 2014. In case of the RapidEye constellation about 5 of them are 

operational and they were all launched in 2008. Finally, the SkySat constellation consists of 15 

operational satellites with the first one launched in 2013. All of the operated satellite constellations 

by Planet Labs can provide (very) high spatial and temporal resolution and are therefore useful for 

monitoring of the earth surface at high precision.  

 

Satellite specifications: 

- Orbit:  

o PlanetScope: Sun-synchronous orbit with equatorial crossing between 9:30 – 11:30 

AM (local solar time) or International Space Station Orbit with variable equatorial 

crossing.  

o RapidEye: Sun-synchronous orbit with equatorial crossing at 11:00 AM  

o SkySat: Sun-synchronous orbit with equatorial crossing at 10:30 AM local time 

- Launch date(s):  

o PlanetScope: 2014 - … (still launching new ones) 

o RapidEye: 29/08/2008 

o SkySat: 2013- … (still launching new ones) 

- Sensor characteristics: 

o PlanetScope: 4 spectral bands of which 3 are the standard RGB wavelengths and 

one NIR band.  

o RapidEye: 5 spectral bands of which 3 are the standard RGB wavelengths, one band 

in the red edge and one in the NIR spectrum.   

o SkySat: 5 spectral bands of which 3 are the standard RGB wavelengths, one NIR band 

and one panchromatic band.  

- Temporal resolution:  

o PlanetScope: Daily (constellation) revisit at nadir (since 2017) for the sun-

synchronous orbiting cubes and variable revisit for the cubes in the International 

Space station orbit.  

o RapidEye: Daily revisit (off-nadir) and 5.5 days at nadir.  

o SkySat: Sub-daily for the constellation and 4-5 days for the individual satellite.  

- Spatial resolution:  

o PlanetScope: 3 m resolution for the International Space Station orbit and about 3.7 

m for the sun-synchronous orbit.  

o RapidEye: 6.5 m resolution at nadir. 

o SkySat: Sub-meter scale. 

- Satellite products:  

o PlanetScope: PlanetScope data is provided to the user in two kind of products: Level-

1B basic scene & Level-3B ortho scene. The first product provides scaled TOA 

radiance but without geometric correction or cartographic projection. The Level-3B 
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product is radiometrically, sensor and geometrically corrected and is projected into 

a cartographic projection. Both products are available in 3.7 m resolution.  

o RapidEye:  Level-3A Ortho tile products are available for the user. In these products 

both Visual (natural colours) and Analytical (multispectral) data are available. The 

Level-3A product is radiometrically, sensor and geometrically corrected and 

projected to a cartographic projection at resolution of 6.5 m.  

o SkySat: The available SkySat products are the Level-2B SkySat Basic Scene Product, 

the Level-3B SkySat Orthoscene Product and the Level-3B SkySat OrthoCollect 

Product. The Level-2B is the raw data product and is available as analytic with the 

RGB and NIR band information and as panchromatic containing the panchromatic 

information. The SkySat Ortho Scene Product is radiometrically, sensor and 

geometrically corrected and is projected into a cartographic projection. Within this 

product different product types are available. The resolution for the multispectral 

data in these products is about 1 m and for the panchromatic data 0.72 or 0.86 m.  

- Archive availability: Planet data can only be accessed after payment since Planet is a 

commercial operator. The PlanetScope data is available since 22-06-2016 until present, the 

RapidEye archive since 01-02-2009 until present and SkySat from 13-11-2013 until present. 

The data can be accessed by following data access points: 

o Planet Explorer  

o ESA site (free for scientific and application development, but limited number of 

products per project)  

- Data continuity: For PlanetScope and SkySat new satellites will be launched in the future to 

ensure data continuity. On the other hand, for the RapidEye constellation no information 

about potential successors is given at the moment despite the satellite lifetime of 7 years.   

 

Used sources: 

https://www.planet.com/products/satellite-

imagery/files/1610.06_Spec%20Sheet_Combined_Imagery_Product_Letter_ENGv1.pdf  

https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/skysat 

https://earth.esa.int/web/guest/data-access/view-data-product/-/article/planetscope-full-archive 

https://earth.esa.int/web/guest/-/rapideye-products 

https://earth.esa.int/web/guest/-/skysat-full-archive-and-new-tasking 

 

3.10 DEIMOS-2 

DEIMOS-2 is a very high-resolution satellite of the commercial operator Deimos Imaging, just like 

the earlier launched medium resolution satellite DEIMOS-1. The DEIMOS-2 satellite was launched in 

2014 and can provide multispectral satellite images at sub metric scale. Besides the high spatial 

resolution, the off-nadir possibility of the satellite enables also a high temporal resolution. 

Furthermore, the satellite was designed in such a way it can provide fast access to very high-

resolution imagery based on user request. Therefore, it can provide NRT pre-processed satellite 

images for a specific area of interest (off-nadir possibility) to the user.  

 

https://earth.esa.int/web/guest/-/skysat-full-archive-and-new-tasking
https://www.planet.com/products/satellite-imagery/files/1610.06_Spec%20Sheet_Combined_Imagery_Product_Letter_ENGv1.pdf
https://www.planet.com/products/satellite-imagery/files/1610.06_Spec%20Sheet_Combined_Imagery_Product_Letter_ENGv1.pdf
https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/skysat
https://earth.esa.int/web/guest/data-access/view-data-product/-/article/planetscope-full-archive
https://earth.esa.int/web/guest/-/rapideye-products
https://earth.esa.int/web/guest/-/skysat-full-archive-and-new-tasking
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Satellite specifications: 

- Orbit: Sun-synchronous near-circular orbit with equatorial crossing at 10:30 local solar time. 

- Launch date(s): 19/06/2014 

- Sensor characteristics: Imaging radiometer with one panchromatic band and 4 spectral 

bands of which 3 are the RGB spectral colours and one NIR band.  

- Temporal resolution: 2-day average revisit time worldwide (off-nadir) and one-day at 

midlatitudes. 

- Spatial resolution: 4 m resolution for the 4 spectral bands and 75 cm for the panchromatic 

band.  

- Satellite products: Deimos-2 data is provided in different products and in two processing 

levels (Level-1B (native) & Level-1C (orthorectified)). The products include a pan-sharpened, 

panchromatic, multispectral, bundle (panchromatic + multispectral) and stereo pair product. 

The Level-1B product provides a calibrated and radiometrically corrected product which is 

not resampled. On the other hand, Level-1C contains a calibrated and radiometrically 

corrected product which is orthorectified. In this product the multispectral bands are 

available in 3 m resolution and the panchromatic one at 75 cm resolution.  

- Archive availability: The full archive since the launch until present is available only after 

payment. Nevertheless, ESA offers the data for free for scientific research and application 

development via their site or on ONDA DIAS. However, these free data are limited to a 

certain number of products per project The Deimos-2 can be assessed by following data 

access points: 

o Deimos catalogue (not for free) 

o ONDA DIAS (free for scientific and application development) 

o ESA site (free for scientific and application development) 

- Data continuity:  The mission lifetime was expected at 7 years, with the goal to reach 10 

years. However, at present no information about a successor in the future is yet announced. 

 

Used sources: 

http://elecnor-deimos.com/portfolio/deimos-2/ 

https://directory.eoportal.org/web/eoportal/satellite-missions/d/deimos-2 

https://eo.belspo.be/nl/satellites-and-sensors/deimos-2 

https://www.planetek.it/sites/default/files/DEIMOS-2_Imagery_User_Guide_v2.0_2015-08.pdf 

 

  

http://elecnor-deimos.com/portfolio/deimos-2/
https://directory.eoportal.org/web/eoportal/satellite-missions/d/deimos-2
https://eo.belspo.be/nl/satellites-and-sensors/deimos-2
https://www.planetek.it/sites/default/files/DEIMOS-2_Imagery_User_Guide_v2.0_2015-08.pdf
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3.11 Pléiades 1A/1B 

Pléiades is a constellation consisting of two broad-swath satellites Pléiades 1A and Pléiades 1B flying 

in the same orbit as the SPOT 6/7 satellites but with a phase difference. The agility of the Pléiades 

satellites allows off-nadir possibility which can drastically reduce the revisit time. Furthermore, the 

satellites are able to map the earth surface at high spatial resolution and can dynamically change 

their acquisition program which makes them suitable for emergency mapping. The Pléiades satellites 

have also the ability to provide high resolution stereo imagery in one pass.  

 

Satellite specifications: 

- Orbit: Sun-synchronous orbit with equatorial crossing time at 10:30 local solar time with the 

two satellites of the constellation phased 180° apart. 

- Launch date(s): Pléaides-1A: 17/12/2011 & Pléaides-1B: 02/12/2012.  

- Sensor characteristics: Optical sensor with one panchromatic and 4 spectral bands of which 

3 consist of the RGB wavelengths and one of the NIR band.  

- Temporal resolution: Global coverage of 13 days for the constellation at a viewing angle of 

5°. Off-nadir possibility increases revisit time to even four days global coverage for the 

constellation with a twice daily revisit capacity.   

- Spatial resolution: Multispectral resolution of 2.8 m and panchromatic resolution of 0.7 m.  

- Satellite products: Pléiades data is available in different product and at different processing 

levels. The product types consist of a panchromatic image at 0.5 m, pansharpened image at 

0.5 m, multispectral image of the 4 bands at 2m and a bundle (0.5 m panchromatic + 2 m 

multispectral). There are three different processing levels: primary, ortho and tailored ortho. 

For the primary product the provided data is free of all radiometric distortions and is close 

to the natural image obtained by the sensor. The ortho product is georeferenced and 

corrected for acquisition and terrain off-nadir effects. The tailored ortho differs from the 

standard ortho by the possibility of using a custom ortho based on a 3D model. 

- Archive availability: The full Pléiades archive is available to the user since April 2012 until 

present, but the data is not distributed for free. Nevertheless, ESA provides the Pléiades 

archive for free in case the data will be used for scientific research and applications 

development. However, this free data is limited to a certain number of products per project 

the satellite data is available in the archive within less than 6 hours after acquisition to allow 

emergency mapping. The Pléiades data can be retrieved by following data access points: 

o Airbus (Geostore ordering) after payment 

o Request by ESA for scientific research and applications development 

o EO CAT (after registration by ESA) 

- Data continuity: The lifetime of the Pléiades was expected at 5 years, but they are still 

operational. In 2020 the Pléiades Neo will be launched as successor of the current Pléiades. 

 

Used sources: 

https://eos.com/pleiades-1/ 

https://earth.esa.int/web/eoportal/satellite-missions/content/-/article/pleiades 

https://earth.esa.int/web/guest/-/pleiades_esa 

 

https://eos.com/pleiades-1/
https://earth.esa.int/web/eoportal/satellite-missions/content/-/article/pleiades
https://earth.esa.int/web/guest/-/pleiades_esa
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3.12 SPOT 6/7 

The SPOT 6/7 satellites joined the Pléiades constellations and were designed to continue the older 

SPOT missions (e.g. SPOT-5). The SPOT 6/7 are 180° degrees phased from each other. The agile 

SPOT satellites use weather forecast information in order to optimize the image tasking and so 

increase the number of cloud-free images. The satellites allow multiple tasking plans per day in order 

to meet user requests. In addition, the satellite data is automatically processed and immediately 

online delivered allowing rapid data provision in case of emergency.  

 

Satellite specifications: 

- Orbit: Sun-synchronous circular orbit with 180° phase difference between SPOT-6/SPOT-7. 

- Launch date(s): SPOT-6: 09/09/2012 & SPOT-7: 30/06/2014. 

- Sensor characteristics: Sensor consisting of one panchromatic and 4 spectral bands of which 

three are the standard RGB wavelengths and one NIR band.  

- Temporal resolution: Global revisit time of one day for the constellation and between 1-3 

days for each of the satellites. 

- Spatial resolution: Panchromatic band: 1.5 m and multispectral bands: 6 m.  

- Satellite products: SPOT data is available in different products and at different processing 

levels. The product types consist of a panchromatic image at 1.5 m, pansharpened image at 

1.5 m, multispectral image of the 4 bands at 6m and a bundle (1.5 m panchromatic + 6m 

multispectral). There are three different processing levels: primary, ortho and tailored ortho 

(same processing as with Pléiades).  

- Archive availability: SPOT satellite data is available from 2012 until present, but the data is 

not distributed for free. Nevertheless, ESA can provide these data for free for scientific 

research and applications development. However, this free data is limited to a certain 

number of products per project. Most of the data is accessible within 3 days in the data 

archive. The data can be retrieved by following data access points: 

o Request by ESA for scientific research and applications development (request is 

limited by a certain number of products) 

o Airbus (Geostore ordering) after payment 

o EO CAT (after registration by ESA) 

- Data continuity: Expected data provision of SPOT-6/7 until 2023. SPOT-6/7 are the 

successors of earlier SPOT missions providing a long archive of SPOT satellite data with the 

first SPOT launched in 1986. Currently, no information on a successor of the SPOT-6/7 is 

announced.  

 

 

Used sources:  

https://directory.eoportal.org/web/eoportal/satellite-missions/s/spot-6-7 

http://www.intelligence-airbusds.com/files/pmedia/public/r2928_9_int_012_spot6-7_en_low-2.pdf 

https://eos.com/spot-6-and-7/ 

https://earth.esa.int/web/guest/data-access/browse-data-products/-/article/spot-6-and-7-archive-

and-new 

https://directory.eoportal.org/web/eoportal/satellite-missions/s/spot-6-7
http://www.intelligence-airbusds.com/files/pmedia/public/r2928_9_int_012_spot6-7_en_low-2.pdf
https://eos.com/spot-6-and-7/
https://earth.esa.int/web/guest/data-access/browse-data-products/-/article/spot-6-and-7-archive-and-new
https://earth.esa.int/web/guest/data-access/browse-data-products/-/article/spot-6-and-7-archive-and-new
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4 EO product portfolio 

In chapter 3 “High-level summary of the relevant EO satellites”, earth observation satellites relevant 

for developing products for the agro-insurance sector, have been listed in summary form.  

As these satellites “only” deliver raw data (optical, radar) that basically doesn’t provide value added 

information suitable for addressing agro-insurance challenges, this data is processed by service 

providers of the EO-industry. The following products derived from this data are state of the art and 

commercially available. They are structured as product sheets, containing this information: 

 

Detailed description of the EO based products: 

- Category: Corresponding business processes of the agro-insurance industry 

- Description: Information about the product itself (use, content of the product, brief 

description of data processing, interdependencies to other products) 

- Challenges / Use Cases: Information about probable use cases and challenges identified 

within the business processes of the agro-insurance sector. 

- Input data sources: information about primary used data (e.g. Sentinel-2) and (secondary) 

additional data (e.g. meteorological data) 

- Spatial Resolution and Coverage: Information about the size of a pixel that it represents in 

reality and the availability on local, regional and global level. 

- Frequency / Timeliness: information about the temporal density or resolution of the data 

and the expected availability after a specific event. 

- Delivery / Output Format: Information about standardised or not standardised data of the 

output data and specific available data formats. 

 

All product sheets can be found in ANNEX: Product sheets containing these products: 

• Biomass Production Estimation 

• Crop Damage Zone Detection 

• Crop Growth Zone Detection 

• Crop Type Detection 

• Date of Emergence 

• Digital Elevation Model 

• Drought Indicators 

• Early Vegetation Stress 

• Evapotranspiration 

• Field Boundaries 

• Gap Filled Time Series 

• Grassland Mowing Cycle 

• Greenhouse Early Warning 

• Irrigation Mapping 

• Monitor and Forecast Weather Events 

• Near Real Time Service 

• Soil Moisture 
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• Vegetation Growth Monitoring 

• Vegetation Indices 

• Water Bodies Detection 

• Yield Estimation 

 

5 Conclusion 

This report provides a high-level overview of operational satellites and describes an earth 

observation product portfolio. Sentinel 2 can be considered as the satellite with the highest impact 

on agro-insurance applications, providing the temporal and spatial detail required to generate crop 

monitoring products at the parcel level. The technical readiness level of the earth observation 

products described in this report cover operational products (e.g. crop type mapping, field 

delineation, etc.) and products in development (e.g. crop growth zone detection). A gap analysis, 

matching the portfolio of EO products against the identified key geo-information requirements, will 

be performed in the next phase of the project.  
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ANNEX: Product sheets 
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