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Soil as a system that does Cranfield
work

NIVERSITY

Soil engine work

A connected set of assemblages of organisms working in concert, within a
physical infrastructure (the soil habitat), using energy from carbon to maintain

a medium for plant growth — the engine can only be described in terms of
statistical distributions

www.cranfield.ac.uk
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Functional delivery

Organic carbon co,

<
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tcr::rrlt;?:rmation Biological
population (pest)
control

Soll structure

Nutrient cycling maintenance

The engine operates at a range scales and effective interventions are probably

only feasible via changes to bulk habitat conditions |
www.cranfield.ac.uk



Linkages between
ecosystem services and

human well-being

Life in soll is
foundational
to all
terrestrial
ecosystem
services

ECOSYSTEM SERVICES
Provisioning
FOOD
FRESH WATER
WOOD AND FIEER
FLUEL
Supporting Regulating
NUTRIENT CYCLING CLIMATE REGLLATION
SOIL FORMATION FLOOD REGULATION
DISEASE REGULATION

f:HIM.I’l.FW FRODUETION WATER PURIFICATION

Cultural

AEBTHETIC
SPIRITUAL |
EDUCATIOMAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY
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CONSTITUENTS OF WELL-BEING

Security
PERSONAL SAFETY

SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material
for good life Freedom
ADEQIUATE LIVELIHDODS of choice
SUFFIGIENT NUTRITICUS FOOD and action
SHELTER
et OFFORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AM INDIVIDUAL
VALUES DOING
Health AND BEING
STRENGTH
FEELING WELL
ACCESS TO CLEAM AIR
AND WATER

Good social relations

SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Source: Mllenniurm Ecosystam Assessment
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Soll organic carbon

* Levels of organic carbon In
soll reflect relative rates of o
carbon inputs from plants debris
and losses to the
atmosphere and to water

Carbon immobilization . Carbon mobilization

: : g SOC ‘pools’
(sorption on minerals, SR
occlusion within

(high temperature,
rainfall, land use)

» intermediate
aggregates) : S
Carbon accumulation
input + immobilization : mobilization + output Leaé;:ged
Carbon loss

G.J.D. Kirk based on Schulze ED & Freibauer A (2005)
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| osses of soll carbon

Original

Rate of change
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The losses of carbon from soil in England and Wales are similar
to reductions in fossil carbon emissions wuww.cranfield.ac.uk



European soils Cran ﬁel y
ale a huge store UNIVERSITY
of carbon
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WRB classification
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Are their enough global Cranfield
soll resources?
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 The World population will grow by 40% by 2050

o Thankfully, there will be an even more rapid growth

In the population whose incomes increase beyond
$5 / day

e Demand for food will iIncrease faster than that of

population and demand for protein will increase
even faster

* Food production will compete with crops for energy,
fibre and chemicals

www.cranfield.ac.uk
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BT Inherent Land Quality Assessment

Soil Resilience
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on crop and livestock Cranfield
yields, and forestry

production

by 2050

Increased (blue) or decreased (red):

“ \‘ -cereal crop productivity
sy “ym -livestock productivity
@ & -forestry production

Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group Il to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change.
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Soll degradation
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Adverse impacts on living organisms in the soil

JRC
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Soil Thematic Strateqgy

e Bring soil protection up to the same level as that for
water and air

 Introduce a Framework Directive, requiring member
states to assess the risk to their soils and take
appropriate protective actions

* Mainstream In to other sectors — especially
Agriculture as part of cross-compliance and agri-
environment measures

www.cranfield.ac.uk
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o Soil is the dominant form of
land-based natural capital

« Solil organic carbon is the
largest terrestrial carbon store

« Conservation of soil resources
and soil organic carbon is a
strategic imperative

www.cranfield.ac.uk
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