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Humans overtake nature as the biggest contributors to landscape
evolution
Humans now have a greater effect on shaping the surface of the Earth than natural
processes do. Humans move about 24 times more material around the surface of the
planet than rivers move sediment to the oceans. This movement, and the resulting
change to landscapes, has accelerated since the mid-20th Century. It is therefore a
significant characterisation of the proposed new epoch of geological time – the
Anthropocene.
Three studies by scientists from the British Geological Survey and the University of Leicester
have helped to determine the scale of human activity on our environment.
“Humans are the most significant global geomorphological driving force of the 21st
Century”
We excavate the planet for minerals and modify the landscape to develop our expanding cities
and infrastructure. A study by Dr Anthony Cooper and his co-authors estimates that 316 billion
metric tons (a volume of about 150 km3) of sediment is currently created annually by humans
through these activities. This is 24 times greater than the sediment shifted each year by all the
world’s major rivers.
A 100 years’ worth of data on mineral, metal and cement production (and the waste materials
these generate), plus construction, dredging and land reclamation estimates have been studied.
These all show a dramatic increase in the amount of sediment created during the mid-20th
century onwards as the world’s population has grown.
Dr Anthony Cooper said: “For some resources, such as gold and diamonds, the amount of rock
removed to retrieve quite small amounts of ore are enormous. A typical gold wedding ring
containing 4 grams of gold now requires the excavation of between 4 and 20 metric tons of
rock.”
“Quantifying anthropogenic modification of the shallow geosphere in central London,
UK”
Our cities have evolved over the centuries and now largely sit upon artificially modified ground
(AMG). Ricky Terrington and his team at BGS have estimated these human-generated deposits
that have accumulated in one city, London.
To determine the thickness and composition of this AGM, the team used historical and modern
maps, digital models and borehole records from across the City of London and Tower Hamlets
boroughs. The average thickness of AMG in the City of London Borough is around 3.75 metres
and equates to the height of a full grown adult elephant. The total volume of human generated
deposits is the equivalent of three filled Wembley stadiums or 4700 Olympic-sized swimming
pools. This data was extrapolated across Greater London and the team estimate that the total
human-generated accumulations weigh in at around 6 billion metric tonnes.

They also found that almost half of these artificial deposits have accumulated since the end of
World War II, despite this time interval representing only 3% of the total history of the city.

Fig. 1.

An example of a development in the Tower Hamlets area at Canary Wharf. The dock is being modified in advance
of construction. The development will require large quantities of aggregates; to fill the dock and in the manufacture of
concrete.
“Recognising anthropogenic modification of the subsurface in the geological record”
We are increasingly excavating the subsurface for minerals, to construct buildings, tunnels, to
sink boreholes and wells, to store wastes and resources and to test weapons. Our man made
intrusions into the Earth change the physical structure and chemistry of the underground. A
study led by Prof Colin Waters, based at the University of Leicester, investigated whether it is
possible to distinguish humankind’s development of the Earth’s subsurface from natural
processes. The infrastructure we introduce into the underground may provide a long-lasting and
clear record of human interaction with the subsurface. However, the study found that the
fracturing of rocks and the mineral or chemical changes as a result of this infrastructure often
do not extend far from the original site. In many cases these changes can be very difficult to
discriminate from natural processes.
Prof Waters commented that “our increasing interventions into the deeper parts of our planet
will undoubtedly confound generations of geologists from the far future, as erosion and uplift
will eventually expose our currently unseen activities.”
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British Geological Survey
The British Geological Survey (BGS) is a world leading applied geoscience research centre that
is part of UK Research and Innovation (UKRI) and affiliated to the Natural Environment
Research Council (NERC). BGS core science provides objective and authoritative geoscientific
data, information and knowledge to inform UK Government on the opportunities and challenges
of the subsurface. It undertakes national and public good research to understand earth and
environmental processes in the UK and globally. The BGS annual budget of approximately £60
million pa is funded directly by UKRI, as well as research grants, government commissions and
private sector contracts. Its 650 staff work across the UK with two main sites, the head office in

Nottingham and Lyell Centre, a joint collaboration with Heriot Watt University in Edinburgh. BGS
works with more than 150 private sector organisations, has close links to 40 universities and
sponsors about 100 PhD students each year. Please see www.bgs.ac.uk.
University of Leicester
The University of Leicester is led by discovery and innovation – an international centre for
excellence renowned for research, teaching and broadening access to higher education. It is
among the top 25 universities in the Times Higher Education REF Research Power rankings
with 75% of research adjudged to be internationally excellent with wide-ranging impacts on
society, health, culture, and the environment.
The University of Leicester is committed to a culture of collaboration. We believe teaching and
research are inseparable and that success is built on partnership and innovation. We have
a focus on students and commitment to social mobility and foster a culture of equality where
everyone is valued. We are committed to ensuring our successes drive local enterprise and
business and contribute to the success of the city and region. We have an international
focus and celebrate the unique character of our University - a welcoming and close-knit campus
in one of the most multicultural cities in the UK. Find out more: https://le.ac.uk/about

