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• Education for Sustainable Development

• Environmental research in the UK

• climateprediction.net project – science and communications

Talk Structure



So what is education for 
sustainable development?

Education for sustainable development enables 
people to develop the knowledge, values and 
skills to participate in decisions about the way we 
do things individually and collectively, both locally 
and globally, that will improve the quality of life 
now without damaging the planet for the future.

The National Curriculum, Government Panel for 
Sustainable Development Education, 1999

www.nc.uk.net/esd

UN decade of education for sustainable development 
2005- 2014



Office for Standards in Education 
(OFSTED) 2003

• Citizenship and stewardship
• Sustainable change
• Needs and rights of future generations
• Interdependence
• Diversity
• Uncertainty and precaution
• Quality of life, equity and justice.



The UK Environmental Change Network
Monitoring and research to detect and interpret environmental change

CENTRAL 
DATABASE

www.ecn.ac.uk

ISSUES
Climate change

Atmospheric pollution
Land-use change
Water resources

Biodiversity
Soil quality

54 SITES54 SITES54 SITES

260 MEASUREMENTS
driver and response variables 

since 1993:standard protocols

260 MEASUREMENTS
driver and response variables 

since 1993:standard protocols

External use:
Direct  Web-to-database

access for users in science, 
society and education

14 sponsoring and 
9 research  

organisations

Internal Use: 
Analysis & Modelling for:

-indicators
-trend detection

- forecasting

Quality Assurance: 
•Control
•Validation 
•Assessment

+
long-term experiments

and process studies



1) Detection and attribution of change in 
UK and European ecosystems
2) Ecohydrological impacts of climate 
change
3) Land-surface feedbacks in the 
climate system



The predicted annual maximum 
(30 day duration) rainfall for the 
grid cell upstream of 
Shrewsbury, for 1860, 2000 and  
2090. 

The present day 20 year return 
period reduces to about 5 years.

Predicting impacts of climate change
Change in extreme rainfall return period

1860

2000
2090

© Centre for Ecology and Hydrology



Investigating the Impacts of 
Climate Change in India

• Climate change scenarios for India
• Socio-economic scenarios for India
• Impacts of climate change on Sea-level 

variability along the coast of India
• Impacts on water resources
• Impacts on agriculture
• Impacts on forests
• Impacts on industries, energy and transport
• Impacts on human health



Royal Society for the Protection of Birds: James Pearce-Higgins & Colin Beale

Golden plover

• Warmer springs advancing timing of breeding and 
emergence of crane flies

• May have small impact on breeding success

• Warmer drier summers may reduce crane fly 
populations and have greater negative impact on 
moorland birds?

• Also need to account for positive effects of temperature 
on chick growth rates and overwinter adult survival. 



Ring ouzel summary

• Breeding success not strongly linked to
• Changes in phenology (the timing of natural events)
• Annual variation in weather

• Population declines greatest following warm dry 
summers (July – August)

• Research required to investigate mechanism – may be 
linked to reduced earthworm availability limited post-
fledging survival / adult condition

• Climate change already contributing to ring ouzel 
declines in UK?

Royal Society for the Protection of Birds: James Pearce-Higgins & Colin Beale



Development of an integrated weather / crop forecasting 
system

Hindcasts with 
observed weather 

data

Probabilistic 
forecasting

Andy Challinor et al. (2003), University of Reading

Find spatial scale 
of weather-crop 

relationships

Crop modelling    
at the working 

spatial scale

Climate
change

Fully coupled crop-
climate simulation



• Current risk is dominated by water stress; in the future 
climate run temperature stress dominates in the north.

The impact of water and temperature 
stress at flowering in one scenario

1960-1990 1 = no 
impact

0 = max. 
impact

2071-2100

Hadley Centre PRECIS model, A2 (high emission) scenario

Groundnut

Challinor et al.



University of Leeds

University of Sussex

RAL

CLIMATE SCIENCE

APPLIED ECONOMIC MODELLING

TRANSPORT MODELLING

SCENARIOS & POLICY

ENGINEERING & TECHNOLOGY

INTEGRATION 

IMPACT & ADAPTATION ANALYSIS

The Tyndall Centre partner institutions

ARCHITECTURE

The Tyndall Centre comprises nine UK research institutions.

It is funded by three Research Councils - NERC, EPSRC and ESRC –

and receives additional support from the DTI



Purpose of the Tyndall Centre …..

“To research, assess and communicate 
from a distinct trans-disciplinary 

perspective,
the options to mitigate, and the necessities 

to adapt to, climate change,
and to integrate these insights into the 

global, UK and local contexts of sustainable 
development.”

The Tyndall Centre comprises nine UK research institutions.

It is funded by three Research Councils - NERC, EPSRC and ESRC –

and receives additional support from the DTI



Examples of current projects …

• Transition to a decarbonised UK: a technical, regulatory and 
socio-policy approach

• Evaluating the options for carbon sequestration

• Fuel cells in the urban environment

• Research on hydrogen's role in reducing greenhouse gases

• New indicators of vulnerability and adaptive capacity 

• Representing changes in weather extremes for use in 
Integrated Assessment Models

• How can businesses adapt to climate change?

• Linking sea level rise, biodiversity and the economy in the 
Caribbean



What is Carbon dioxide Capture and 
Storage?

Source: Claire Gough, Tyndall Centre for Climate Change Research





September 2003 – climateprediction.net ‘classic’ experiment launched 

Members of the public 
download and run a full 

3-D climate model on their 
personal computers



Weather/ climate model

MODEL

observations
What we know will
change in the future

• Models are simplified versions of real 
systems

• In the case of climate prediction, what we 
mean by a model is a set of equations that 
represents how the atmosphere and oceans 
behave – how temperature patterns develop, 
how winds blow etc.





Experiment 1 (September 2003 – end 2005)

How does each model react when carbon dioxide is doubled?

→ Throw away models which are ridiculous because of their particular combination 
of parameters

Experiment 2 (February 2006)

How well does each model do at reproducing the climate of 1900-2000?

→ Find out which models we believe more than others

What climate does each model predict for 2000 - 2050?

→ A probability-based climate forecast for the 21st century

Climateprediction.net experiment design



www.climateprediction.net

Standard Visualisation Package



Climate Sensitivity: the equilibrium response of globally 
averaged temperature to a doubling of Carbon Dioxide



Time-evolving frequency 
distribution Remove models that 

are unstable in the 
control.

Few remaining 
negatively drifting 
2xCO2 model versions 
are an unrealistic 
consequence of using 
a slab ocean. 

Stainforth et al., 
Nature, 2005



Not The Day After Tomorrow: why we got some negative 
sensitivities…





47334 climateprediction.net simulations passing 
initial quality control

Courtesy of Ben Sanderson

Traditional range



High risk of substantial warming even with 
today’s greenhouse gas levels

Can we really talk about a ‘safe’ stabilisation limit?



Standard model 
version

Low sensitivity 
model

High sensitivity 
model

Regional responses: temperature and precipitation



Regional Behaviour – European Precipitation
Mediterranean Basin Northern Europe

Winter
Winter

Summer
Summer

Annual Annual

Unpublished analysis from 
climateprediction.net: Source: David Stainforth



September 2003 – climateprediction.net ‘classic’ experiment launched 

June 2004 – Thermohaline circulation experiment distributed



September 2003 – climateprediction.net ‘classic’ experiment launched 
June 2004 – Thermohaline circulation experiment distributed
August 2004 – climateprediction.net goes BOINC

Berkeley Open Infrastructure for Network 
Computing
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September 2003 – climateprediction.net ‘classic’ experiment launched 
June 2004 – Thermohaline circulation experiment distributed
August 2004 – climateprediction.net goes BOINC

September 2005 – Sulphur cycle experiment launched
January 2005 – Stainforth et al. – first results published

February 2006  - Full coupled run 1950-2050 to be launched

Climate change season: January – May 2006 



September 2003 – climateprediction.net ‘classic’ experiment launched 
June 2004 – Thermohaline circulation experiment distributed
August 2004 – climateprediction.net goes BOINC

September 2005 – Sulphur cycle experiment launched
January 2005 – Stainforth et al. – first results published

February 2006  - Full coupled run 1950-2050 to be launched
End of 2006 – PRECIS regional model included



Since September 2003, 
105,000 participants in 142 countries (8 in Kazakhstan)
have 
completed 115,000 45 -year GCM runs
computed 8 million model years 
donated 8,000 years of computing time

Climateprediction.net: the world’s largest climate 
modelling facility



• 14 +
• Syllabus specific materials
• Reproduce existing materials in a format 

suitable for classroom teaching
• Easy to use for teachers
• Encourage schools to join the experiment
• Unique, distinct and genuinely useful
• Climate, Climate change, Models and 

Prediction

Schools Materials





Open University entry level 
course 

LAUNCHED 1/9/2005

• Based on running 
climateprediction.net
model
• Can participate from 
anywhere in the world









Leaky Bucket

www.begbroke.ox.ac.uk/climatebasics



www.climateprediction.net



Temperature 2000 - 2100

Will the results of experiment 3 look like this made up figure?


