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• Many satellite programs, like 
Sentinel and Landsat, provide 
free and open access to their 
data.

• Open-source satellite data 
offers global coverage, 
allowing users to monitor 
environmental changes 
anywhere on Earth, which is 
invaluable for global ESG 
initiatives.

• Satellites like Sentinel-2 
provide data with high revisit 
frequencies (every 5 days).
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 Sentinel-1, Sentinel-2, Sentinel-3, Sentinel-5P 
(Copernicus Program)

Landsat Series (Landsat 8, Landsat 9)

MODIS (Moderate Resolution Imaging Spectroradiometer)
ASTER (Advanced Spaceborne Thermal Emission and 
Reflection Radiometer)
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There are over 30 satellites (of the ~4550) providing free multispectral data, 
including those from various international space agencies and programs.

▪ Red - rocket parts
▪ Blue - Satellites 
▪ Grey - debris (“graveyard orbit”)

▪ Not to scale!

▪ Over the next five years, it's 
estimated that around 10 to 15 
new satellites could be 
launched which will also 
providing free multispectral 
data

https://hyperallergic.com/220475/follow-all-the-tech-and-trash-orbiti
ng-earth-in-real-time/
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Hypercube
http://spaceteknews.com/1911-hypersat-reveals-hyperspectral-plans.html

Christophe, E., Mailhes, C., & Duhamel, P. (2008). Hyperspectral 
image compression: adapting SPIHT and EZW to anisotropic 3-D 
wavelet coding. IEEE Transactions on Image Processing, 17(12), 
2334-2346.
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(Geladi P, Grahn H, Manley M (2010). Data analysis and chemometrics for hyperspectral imaging. In:Raman, Infrared, and Near-infrared chemical imaging. (Eds.) Šašić S, Ozaki Y.John Wiley and Sons Inc, New Jersey.
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TSF Pool monitoring TSF Vegetation health monitoring 
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Custom seepage index
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Seepage Monitoring
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26 September 2024

Seepage Monitoring
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Multispectral Data for 
Sustainable Mining 
– In Practice 

RGB

Agriculture

Vegetation Index

Surface water indices change maps 
showing regional surface water content  
controlled by geological structures.  
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RGB

No change 

Increased surface water content

Decreased surface water content
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Disaster Management
Wild fires Drought

Earthquakes and 
Tsunamis
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Land Change Maps
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TSF Mineral Spectral Signatures
2021/03/18 2020/03/15

2019/03/16 2018/03/16

17 October 2024



18

Agriculture Composite

17 October 2024



19

Sentinel-2 Water Quality Index
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Concentration of chlorophyll

Distribution of dissolved organic carbon 
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Air Quality Index

17 October 2024

Mean Aerosol Index

Atmospheric Products Calculated at SRK

- Aerosol Optical Depth (AOD)
- Cloud Cover and Type
- Water Vapor Content
- Surface Reflectance
- Ozone Concentration
- Carbon Monoxide Levels
- Nitrogen Dioxide Levels
- Sulfur Dioxide Levels
- Methane Concentration
- Surface Temperature
- Tropospheric Ozone Profiles
- Aerosol Layer Height
- Cloud Optical Thickness
- Cloud Top Pressure and Temperature
- UV Index
- Greenhouse Gas Concentrations (e.g., CO2, CH4)
- Air Quality Indices
- Particulate Matter (PM2.5 and PM10) Estimates
- Volcanic Ash Monitoring
- Fire Emissions and Smoke Plumes
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Air Quality Index
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Surface water monitoring 

Machine learning classification 

Mineralization Indices

Custom scripts
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Landsat (8 and 9):
- Spatial Resolution: 30 metres (multispectral), 15 
metres (panchromatic)
- Temporal Resolution: 16 days

Sentinel-2:
- Spatial Resolution: 10 metres (visible and 
near-infrared), 20 metres (shortwave infrared), 60 
metres (coastal aerosol, water vapor, and cirrus)
- Temporal Resolution: 5 days

Sentinel-1:
- Spatial Resolution: 5 to 20 metres (depending on 
mode)
- Temporal Resolution: 6 to 12 days

MODIS (on Terra and Aqua):
- Spatial Resolution: 250 metres (bands 1-2), 500 
metres (bands 3-7), 1,000 metres (bands 8-36)
- Temporal Resolution: 1 to 2 days

750 m
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Sentinel-5P measures 
atmospheric composition 
across various altitudes, but it 
doesn't provide specific 
elevation levels directly. 
Instead, it captures vertical 
profiles of gases and aerosols 
throughout the atmosphere.

However, these data can be 
used in conjunction with 
models and ground-based 
measurements to estimate 
ground-level concentrations

Kawka, M.; Struzewska, J.; Kaminski, J.W. Spatial and Temporal Variation of NO2 Vertical 
Column Densities (VCDs) over Poland: Comparison of the Sentinel-5P TROPOMI Observations 
and the GEM-AQ Model Simulations. Atmosphere 2021, 12, 896. 
https://doi.org/10.3390/atmos12070896
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Approximate daily data collection volumes form freely available satellite platforms:

- Landsat (8 and 9): Around 700 gigabytes per day.
- Sentinel-1: Approximately 1 terabyte per day.
- Sentinel-2: Roughly 1.6 terabytes per day.
- Sentinel-3: About 1 terabyte per day.
- Sentinel-5P: Approximately 2-3 gigabytes per day.
- MODIS (on Terra and Aqua): Around 27 gigabytes per day.

Once data is fully processed:

- Landsat (8 and 9): Around 1 terabyte.
- Sentinel-1: Approximately 1.5 terabytes.
- Sentinel-2: Roughly 2 terabytes.
- Sentinel-3: About 1.5 terabytes.
- Sentinel-5P: Approximately 5-10 gigabytes.
- MODIS (on Terra and Aqua): Around 50 gigabytes.
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1. Environmental Scrutiny: 
Companies might feel pressured if satellite data is used 
to highlight environmental impacts or non-compliance 
with regulations. This can lead to public criticism or 
legal challenges.

2.   Competitive Intelligence: 
Competitors might use satellite data to gain insights 
into a company's operations, such as monitoring the 
scale of mining activities or changes in land use.

3.   Activism: 
Environmental groups may use satellite imagery to 
support campaigns against companies they believe are 
harming the environment, potentially affecting the 
company's reputation.

4. Regulatory Pressure: 
Governments and regulatory bodies can use satellite 
data to enforce compliance with environmental laws, 
which might be seen as aggressive oversight by some 
companies.
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