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HMT Public Policy Challenge 5
“Increasing pressures on our
natural resources and global
climate, from:

rapid economic and population growth
in the developing world and sustained
demand for fossil fuels in advanced
economies.”

“These changes will have fundamental and far-
reaching implications for public services and will
require innovative policy responses, co-ordination of
activity across Departmental boundaries and
sustained investment in key areas.”

Future Societal Challenges
• decouple economic growth from environmental

damage
• promote quality of life, equity and human

health and well-being
• support greater resilience, adaptation and

social learning
• manage our natural resources in a more

sustainable way
• frame and shape the environmental

sustainability debate and make it more
informed, effective and progress-orientated
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Drivers of environmental change:
population and energy use
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rapid rise from

human activities
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SOCIETY

      ↓

RESOURCES

      ↓

CLIMATE

Pressures from Feedback
Loops

Ecosystem ServicesEcosystem Services

incorporates, and
expands upon, natural
resources and the
climate system into
one framework

Ecosystem Services

• Food
•  Fibre
•  Biochemicals
•  Freshwater

• Goods produced or provided by ecosystems

Photo credit (top): Tran Thi Hoa (World Bank),

• Benefits obtained from regulation
of ecosystem processes

• Air Quality Regulation
• Climate Regulation
• Erosion regulation
• Water purification
• Disease regulation
• Pest regulation
• Pollination
• Natural Hazard mitigation

• Non-material benefits obtained from ecosystems

Java
tsunami
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Source:  NASA

Health check on the planet

Millennium Ecosystem Assessment

Hansen et al., 2005

Regional pattern of warming over last 50 years
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Cultivated systems cover 24% of land surface

Freshwater use expanding 20% per decade

15–35% of Irrigation Withdrawals Unsustainable
(low to medium certainty)
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New knowledge needed

– Current state and value of ecosystem services

– Future state of ecosystem services: scenarios
(greatest test of scientific knowledge is
prediction)

– Current climate-change scenarios are coarse
grain ~ 200km with significant uncertainities

– Opportunity to develop these at finer scale
(~ 10km) for scenarios from hours to decades
ahead for all ecosystem services

– Scenarios are tools to plan actions with
foresight of consequences

Ozone and Smog Gulf stream

SeaWIFS
ocean chlorophyll
and land
vegetation index
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THE END

Earth Simulator animation of high
resolution climate simulation
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High resolution climate simulation:

UK-Japan collaboration with Earth Simulator

European 2003 heatwave could be normal
by 2040s, cool by 2060s

2040

2060

2003
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Risk to freshwater supply
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Change in  surface ozone
2100-2000
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Carbon Capture and Storage

Living With Environmental Change

How to address HMT Challenge 5?

–Need to bring natural, social and economic
science together with policy and business

–Utilise predictive capability to assess
mitigation and adaptation strategies so
that society can act to live with
environmental change

–Propose a strategic alignment of Research
Councils with key ‘user’ partners such as
Defra, Met Office, Environment Agency and
business
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THE END


