
creating a unity for the future

The societal and environmental impacts of mining are the focus of greater interest today more 
than ever before. As more countries continue to develop, they will look to putting in place environ-
mental policies for the first time or strengthening the ones already in place. These new policies 
will affect how mining will be performed in the future. They will include ways to manage and mini-
mise environmental issues, including land cover change, waste rock and tailing disposal, dust and 
noise, water use and re-use, and pollution, that may affect communities and the natural habitat 
near mining operations. Earth Observation, the process of collecting information about the Earth, 
can play an important role in informing this process. It can provide valuable information about 
mining operations to all involved including regulators, industry and affected communities. It is the 
increased availability and improved quality and reliability of EO data that allows it to be used for 
such new and exciting applications.

Earth Observation
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and what can it tell us about the impacts of mining



Earth Observation is the process of collecting 
data about the properties of Earth – physical, 
chemical and biological. It is used to monitor 
and assess the state of the natural and built 
environments and the changes to them.  Earth 
Observation data can be collected in a number 
of different ways: from space using satellites; 
from the air using airplanes and balloons (called 
airborne); and on the ground using specially 
designed instruments. Even on small bodies 
of water, remote control boats can be used to 
collect data. All Earth Observation data are 
collected using specialised technology, called 
sensors. These sensors are carried on satellites, 

airplanes or carried by people on the ground. 
Any system where the sensor does not touch 
the surface is called remote sensing, whether 
the sensor is on a satellite, plane or carried by a 
person on the ground. New satellite and airborne 
sensor systems are continuously being made 
available and these are becoming more and 
more sophisticated almost every month. This is 
allowing better quality data about the Earth and 
its properties to be collected, more often and in 
more detail. These new sensor systems offer 
exciting new ways to monitor and study the Earth 
and its properties in increasing detail. 

What is earth observation

Earth observation data
Earth Observation data ranges from simple 
camera photographs to very complex data from 
imaging instruments that can see beyond the hu-
man range of vision (i.e. not visible to the human 
eye).  Airborne and ground based data is usually 
commissioned as part of a specialist survey 
and requires expert knowledge to process it for 
different purposes.  Satellite data are routinely 
acquired and specialists can place an order for 
these data for specific purposes. The cost of the 

data depends on a range of factors including 
which satellite the data is obtained from, the type 
of data, the size of the area required and the level 
of processing needed for a particular application.  
In some instances, the data is available for free. 
Once the data has been provided to the special-
ist, further processing is required to extract useful 
information about a particular area for use in a 
range of applications.



Data collected from satellites, from the air or on 
the ground has many different applications in 
mapping the use of land, types of agriculture, 
mapping rocks and soils, managing forestry, 
planning towns and cities, archaeological inves-
tigations and military observation, among other 
uses. For example, foresters use aerial photo-
graphs to map where their tree plantations are, 
where to locate roads and tracks and the amount 
of trees harvested. They can also use EO data to 
detect disease and insect damage in trees. 
Earth Observation, in particular remote sensing, 
is a relatively quick way to obtain imagery for 

large parts of the world or for areas where 
collection of data on the ground is impractical 
or unsafe. Examples include remote mountain-
ous areas, areas of extreme climatic conditions 
(e.g. Antarctic), war-torn zones or areas of fire 
etc. Satellites generally offer recurring coverage 
of various parts of the earth because they are 
constantly orbiting and collecting images. This 
temporal data is vital when researching and 
analysing any changes to the landscape, for 
example, monitoring the growth of mine-related 
waste dumps.

Applications of earth observation

Earth Observation and the mining cycle
Exploration
In the minerals industry, EO data collected from 
satellites and the air have been used for many 
years to explore for new mineral deposits. It is 
used to identify different types of rocks and other 
important geological features (such as faults, 
alteration etc). This information can help assess 
the potential for mineral deposits to occur and 
identify areas to explore in further detail using 
ground-based exploration techniques. Airborne 
and ground EO data (such as geophysics) are 
used to provide more detailed information about 
the geology at and beneath the surface. EO 
data, such as aerial photographs, is also 
used to plan how to best access very 
remote areas.
Mining/Processing/Milling
Traditionally EO data has only been used 
in a very limited way during the operation 
stages of mining including extraction and 
processing (beneficiation). However, 
there is growing interest is using EO 
data for this stage. The increasing use 

of EO data for understanding and monitoring 
environmental concerns are of particular rele-
vance to the mining industry.  In the case of the 
environmental impact of mining, such data can 
potentially help in objectively assessing changes 
in land cover, the extent of physical impact of 
mining operations (infrastructure, mining pits, 
sedimentation etc) as well as the effects of 
migration and settlement dynamics, particularly 
when use in conjunctions with other forms or 
sources of data. Importantly, access to satellite 
data does not require the permission of govern-
ments or companies.



For further info please visit www.eo-miners.eu

Potential uses of EO data during the mining and 
processing stages include:
l Land-use - the extent of workings, mine waste 
dumps, mine infrastructure, 
l Air quality –the amount of dust particles in 
the air, what the dust is made up of (toxic metals) 
and possibly the source of the dust (mining, other 
industry, roads etc)
l Soil quality - the level of toxic substances in 
the soil , where these occur and where they may 
have came from
l Water quality –where acid mine drainage 
(AMD) may be occurring, the source of the prob-
lem, where AMD could travel along rivers and 
areas at risk 
l Transport – where and how many roads occur 
in the area, how the roads break-up productive 
land and how close communities live to busy 
roads carrying mining related vehicles
l Geotechnical hazards and accidents –iden-
tifying areas with ground stability problems due 
to mine related subsidence, risks of large mine 
dumps becoming unstable and the location of 
underground fires 
l Social impact – mapping residential land-use 
including both formal and informal settlements 
and how these change over time
l Economic vulnerability/resilience – map 
areas of informal settlements  to understand the 
impact on local infrastructure

Mine rehabilitation and abandoned sites
Abandoned and unsuccessfully closed mine 
sites are a problematic negative legacy for the 
mining industry, governments and communities. 
Using remote sensing techniques, the progress 
of mine site rehabilitation can be monitored by 
assessing a range of parameters such as grass 
cover, tree density, biodiversity, growth rates, 
natural recruitment, salinity and erosion. In order 
to achieve effective mine closure that leaves 
behind a minimum future risk to the environment 
and an enduring positive legacy to the communi-
ty, integrated and forward planning mechanisms 
are essential components of the mine planning 
process combined with the use of techniques, in 
particular, Earth Observation techniques to moni-
tor progress and ensure sustainable development 
of mineral resources.


