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OUTLINE

Earth Observation platforms, sensors and mining value chain

Multi vs. hyperspectral remote sensing

PRISMA satellite HS data

EMIT HS data/ISS
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EO for mining



GEO WEEK & Ministerial Summit 2023# T h e E a r t h Ta l k s

• Hyperspectral sensors measure reflected 
light like many other satellites, but since it 
is recording hundreds wavelengths, it can 
detect the fingerprints of the materials on 

Earth’s surface.
https://earthobservatory.nasa.gov/Features/
EO1Tenth/page3.php

Multi vs. hyperspectral RS

https://earthobservatory.nasa.gov/Features/EO1Tenth/page3.php
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PRISMA, started its journey in space on March 
22nd, 2019, aboard a VEGA carrier, completes the 
current offer by the Italian Space Agency an 
innovative hyperspectral optical sensor, able to 
provide a unique informative contribution for 
different applications.

PRISMA satellite hyperspectral data

• Chemical-physical composition of the surface of the Earth. In fact, each 
material has its own spectral signature, an actual fingerprint: a unique 
combination of colors, named as spectral bands. 

• PRISMA is able to analyze this fingerprint from its orbit at an altitude of 
615 km
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https://www.asi.it/en/earth-science/prisma/

http://prisma.asi.it/js-cat-client-prisma-src/

PRISMA data access

The PRISMA catalogue on the GEOSS portal can be accessed from here

https://www.asi.it/en/earth-science/prisma/
http://prisma.asi.it/js-cat-client-prisma-src/
https://www.geoportal.org/?f:sources=ASI_PRISMA&f:source=ASI_PRISMA&m:activeLayerTileId=osm&f:dataSource=dab
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• The Cuprite study area in Nevada, USA

• Color composite of the results for alunite 
(red), kaolinite (green), hydrated silica 
(blue). The mapping results for the 
mineral buddingtonite (shown by violet 
color pixels at the eastern alteration 
center) are plotted onto the color 
composite as well. 

• PRISMA hyperspectral data can
accurately detect alteration minerals
such as alunite, kaolinite, illite/muscovite. 
In addition, the hydrated silica zone at
Cuprite was correctly mapped using the
PRISMA satellite hyperspectral data. 

PRISMA: mineral alteration example

https://www.semanticscholar.org/paper/Application-of-PRISMA-satellite-
hyperspectral-to-at-Bedini-Chen/b5f3748a1e67fcd1475ca921bcef5b274909040f

PRISMA: April 13, 2020

https://www.semanticscholar.org/paper/Application-of-PRISMA-satellite-hyperspectral-to-at-Bedini-Chen/b5f3748a1e67fcd1475ca921bcef5b274909040f
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EMIT hyperspectral data/ISS

EMIT was launched to the ISS on a resupply mission by 
SpaceX on July 14, 2022. The instrument was mounted on 
the ExPRESS Logistics Carrier 1 (ELC1) - one of the 
station's four primary hubs for externally-mounted 
instruments, where it will study the Earth's mineral dust 
source regions for 12 months.

The EMIT mission collects unprecedented coverage of 
visible to shortwave infrared (VSWIR) radiance and 
reflectance data and use them to produce estimates of:

• important minerals over arid regions of the planet. 

• the fraction of the surface covered by green vegetation, 

• non-photosynthesizing vegetation, and ten important 
minerals over arid regions of the planet. 

NASA’s Open Source Science Initiative provides
research grade data products to the public, in 
addition to its science deliverables.
https://earth.jpl.nasa.gov/emit//

https://science.nasa.gov/open-science-overview
https://earth.jpl.nasa.gov/emit/
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https://earth.jpl.nasa.gov/emit//

https://earth.jpl.nasa.gov/emit/news-
events/news/?page=0&per_page=40&order=publish_date+desc%2C
created_at+desc&search=

EMIT data access

https://earth.jpl.nasa.gov/emit/
https://earth.jpl.nasa.gov/emit/news-events/news/?page=0&per_page=40&order=publish_date+desc%2Ccreated_at+desc&search
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One of NASA’s airborne missions has been used 
to test EMIT’s spectroscopic approach to mapping 
mineral composition. In the Salton Sea region of 
California, the Airborne Visible/Infrared Imaging 
Spectrometer (AVIRIS) instrument collected the 
large data set in the figure below. By obtaining a 
spectrum for every point in the image, AVIRIS 
successfully mapped the minerals hematite, 
goethite, calcite, and kaolinite based on their 
distinct spectral signatures. These are key 
minerals for the EMIT investigation (image credit: 
NASA/JPL)

https://www.eoportal.org/satellite-missions/iss-
emit#science-objectives

EMIT hyperspectral data/ISS

https://www.eoportal.org/satellite-missions/iss-emit#science-objectives
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Remote Sensing in support of 
ASGM policy development, 
implementation and evaluation

06.11.2023 Dr. Abdul-
Wadood 
Moomen
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OUTLINE

Background

Methods

Key findings

Recommendations
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Background
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Aims:
• Identify benefits and limitations in using Remote Sensing (RS) 

technologies to monitor ASGM activities
• Raise awareness of decision makers of the potential for RS to be applied 

as a tool for monitoring ASGM
• Provide tangible insights, guidelines and recommendations on the use 

of RS to support ASGM policy development, implementation and 
evaluation
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1. Identification of key benefits of using RS for ASGM monitoring 
• In terms of analysing large areas

• Analysing back in time

• Analysing inaccessible/remote areas

• Scalability

• Combining multispectral information (optical and radar)

• Integrating RS results with other geographical or in-situ data in GIS software to 
understand correlations between different factors

• In terms of the increasing availability of processing platforms, pre-processed 
data and available tools

• Land use/land cover methods applied to ASGM will likely increase their 
accuracy and ease of use through time

• Same for RS data spatial and temporal resolution

Key findings (benefits)
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2. Limitations of using RS (non technical)
• Technical competences are present in scientific communities but not always 

in policy agencies and governmental agencies

• Technical competences are not always present in local mining associations 

and local communities, decreasing their involvement in the monitoring 

process and the policy development. This can sometimes undermine local 

trust and inflame tensions

• RS technology used for environmental surveillance purposes can lead to 

“crime mapping” and enhance socio environmental disputes
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3. Identification of 15 key technical limitations of using RS (annex)

4. Development of a set of guidelines for ASGM practitioners who want to start with 
the use of RS (annex)

5. Implementation of 4 case studies using RS tools to monitor ASGM impacts on the 
environment (annex)

• In Eastern DR Congo, Peru, Colombia
• For monitoring land cover change and water turbidity
• Using Open Data Cube and Google Earth Engine
• Dissemination on MapX

6. Recommendations for different typologies of users
• Researchers
• International organizations and funders
• Data and software providers 
• Governments officials and policymakers in ASGM countries
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• Include GIS and RS tools in programmes related to ASGM policy development

• Integrate with local knowledge

• Solicit the know-how from local universities

• Build capacity among local universities lacking technical knowledge

• Encourage multi-disciplinarity, e.g. combine RS outputs with other information 

(social, health, conflicts, demography)

• Involve local communities and mining associations in the elaboration of ASGM 

policies and programmes

• Disseminate RS outputs on cartographic media to make them understandable by a 

non technical audience

• Pay attention to crime mapping

Recommendations for governments/policymakers
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Photos: the negative impacts of informal ASGM on river networks in Ghana. 

Left: pollution of the Pra River. Right: pollution of the Ankobra River 

Thank you for your attention
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Partners and Affiliations
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MINEYE

Project duration: 2024-2028
irene Benito, Planet

Earth Observation techniques for MINe 
lifE cYclE monitoring using ML-based 
data fusion approach  



MINEYE Consortium

+

Demo sites

Tharsis - Spain Soricom

• 2 Universities
• 2 Research institutes
• 2 Demonstration sites
• 4 SME or medium businesses
• 3 Large Businesses
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● To develop a web-interface for better integration of existing and newly collected 

EO and survey data to optimize operations within the entire mining life cycle 

● To turn mining wastes to extractable materials meanwhile reducing mine tailings 

environmental footprints at local and global scales, and secure mine safety 

during mineral extraction 

● Demonstrate the technologies in different case studies covering the whole value 

chain to validate the applicability and replicability of the MINEYE technologies in 

various mining contexts of relevance (exploration of yet-to-be exploited areas, 

secondary mining, revalorization of historical mines) 

● To ensure knowledge sharing and uptake to maximize impacts

MINEYE OBJECTIVES



Three demonstrations sites for the MINEYE project, all with focus on CRMs two of which covering full mining life cycle of exploration, mineral extraction, ground stability, mine tailing and re-mining 
potential studies.  b)  Criticality assessment results (individual materials and groups) for Chromium (EC report 2020)

Flourspar and barium

VHMS, skarns, IOCG

CRM (REE carbonatite, apatite)

Demo sites and significance of their deposits



MINEYE’s Interfacing, Programming and Optimization Platform (IPOP)
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Data fusion PlanetScope and Tanager and 
testing for:

● Monitoring the environmental impact of 
mining residues

● Mineral mapping (secondary raw minerals, 
mineral prospectivity maps)

What will Planet do?



Outcomes

The outcomes of the MINEYE project are very much aligned with the pillars of the recent 
Critical Raw Material act, as the project proposes a tool for more efficient and sustainable 
mining practices. 

As outlined in the Strategic Implementation Plan of the EIP on Raw Materials, the 
establishment of a network of research, education and training centres as well as the sharing 
of best practices within the EU will have a positive impact on the development of disruptive 
solutions to the challenges of the European mining industry. 

The MINEYE project will participate in creating methodologies, best practices and standards 
to help policy makers harmonize mining practices and sustainability expectations across 
Europe.

Resulting optimization of mining activities will thus reduce import dependency and increase 
autonomy in key strategic value chains that depend on a secured supply of critical 
material. The MINEYE project will demonstrate it for several CRMs and SRMs but could be 
applied to all CRMs. 



Thank you!

You can contact me at: irene@planet.com
For any information please contact: saman.tavakoli@ngi.no
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CAP E  TOW N,  S OUTH AFRICA

Thank you!


