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The underlying physics of global warming
(known for 200 years)

Solar radiation

Long-wave 
radiation

The Greenhouse Effect
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Changes in CO2 over 10,000 years
from ice-cores (colored symbols) and atmospheric samples (red line)

From Figure SPM-1, Summary for Policymakers, IPCC WG1 Fourth Assessment Report



The last 160,000 
years (from ice 
cores) and the 
next 100 years
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Variations of the Earth’s surface temperature 
for the past 1,000 years

SPM 1b



from IPCC 2001 Report



Scenarios of Future Changes in Climate

From Figure SPM-5, Summary for Policymakers, IPCC WG1 Fourth Assessment Report



Some main impacts of climate change

• Sea level rise

• More intense heat waves

• More intense hydrological cycle - greater 
frequency & intensity of extreme events
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Adapted from Milliman et al. (1989).



European heat-wave 2003 - 20,000 died

extremely
rare

event

(Schär et al. 2004, Nature, 427, 332-336,
Stott et al 2004, Nature 432 610-614)

Swiss Temperature Series for June-August 1864-2003

Analysis shows it likely that most of the 
risk of the event is due to  increase in 
greenhouse gases - also

- by 2050, likely to be average event 

- by 2100, likely to be a cool event
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NILE FLOWING

THROUGH SUDAN

Irrigated cropland appears red in 
this satellite picture. 

Irrigation projects have increased 
the agricultural productivity of this 
dry region. 

More than half of the increase in 
the world’s agricultural productivity 
during the past few decades has 
come from irrigation.

From PR Crosson and NJ Rosenberg, 1989
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Projected Patterns of Precipitation Changes
Jun-Jul-Aug

Precipitation increases very likely in high latitudes

Precipitation decreases likely in most subtropical land regions
From Figure SPM-7, Summary for Policymakers, IPCC WG1 Fourth Assessment Report



Floods and Droughts 
- the  most damaging of world disasters

Over the period 1975-2002:

• Over 200,000 lives lost through flooding from rainfall &
2.2 billion people affected

• Over 500,000 lives lost due to drought & 1.3 billion affected

Jonkman, S.N. 2005 Natural Hazards 34, 151-175
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Floods and Droughts under CO2 doubling

Recent modeling studies indicate:

• Risk of extreme floods due to intense rainfall in many parts 
of the  world (including Asian monsoon) increases by up to a 
factor of 10

• Risk of droughts in some dry areas 
(e.g. S Europe, sub-Saharan Africa, parts of Asia, Australia & S America)
increases by factors of more than 5

information from Hadley Centre UK 2006
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Global Warming & Climate Change in 21st Century

• Rise in global average temperature > 2 ºC

• Rise in average sea level for many centuries

• More extreme heat waves, floods and droughts

• Likely Greenland ice cap will melt down 
(with 7m of sea level rise)

• Poor  nations worst affected

• Many millions of environmental refugees

• Loss of millions of species



Adaptation
.. is crucial for dealing 

with the unavoidable impacts 
of climate change, 

but has been under-emphasized..

Stern Report 2006



How sure are we about 
Global Warming?
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IPCC 2001 
<www.ipcc.ch>
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Intergovernmental Panel on Climate Change (IPCC)

• Founded  in 1988

• Many hundreds of scientists involved from different countries, 
disciplines & ideologies 

• Under discipline of science - honesty, balance; 
& consideration of uncertainties

• Not distorted by political interference 

• In June 2005, Academies of Science of all G8 countries 
with India, China & Brazil, issued a joint statement, 

“Global response to climate change”
endorsing the international scientific consensus of the ���IPCC. 
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Intergovernmental Panel on Climate Change (IPCC)

• Founded  in 1988

• Many hundreds of scientists involved from different countries, 
disciplines & ideologies 

• Worked under discipline of science - honesty & balance; 
also included consideration of uncertainties

• Not distorted by political interference 

• In June 2005, Academies of Science of all G8 countries with India, 
China & Brazil, issued a joint statement, “Global response to climate 
change” that recognized & endorsed the international scientific 
consensus of the ���IPCC. 
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What can we do about
Global Warming?
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UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE
Rio de Janeiro : June 1992

ARTICLE 2: OBJECTIVE

The ultimate objective of this Convention 

.... is to achieve, .… stabilization 
of greenhouse gas concentrations 
in the atmosphere 

… the level to be chosen should 
enable economic development 
to proceed in a sustainable manner.
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IEA ‘World Energy Outlook’ Scenarios compared with 
CO2 Stabilization at 450 ppm (510 ppm CO2e)





Climate Change: the Moral Imperative

• Growth of wealth in developed world through cheap fossil fuel 
energy without realization of damage being caused

• Damage disproportionately falls on developing countries
• Inescapable urgent imperative for rich countries to reduce 

damage & assist developing countries to develop sustainably

• ‘Developed countries should take lead  in combating climate 
change & its adverse effects’ - FCCC, 1992



Costs of Climate Change
from Stern Review November 2006

• Costs to world economy assuming no action 
equivalent to 5 - 20% reduction in 
average consumption per head now & into future

- disproportionally on developing countries

• Cost of Action less than ~ 1% of GDP by 2050
(assuming trajectory leading to CO2 stabilization)

• Lots of Technology available to help



What Action?

• More efficient energy generation & use

• Sequestering carbon underground or in forests 

• Energy generation with no carbon emissions
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Aberdeen in IR (from Aberdeen CC)



From the Times Newspaper



BedZED & Eco-Village  Development: 100 homes in South 
London, the UK’s largest carbon neutral eco-village; developed 

by the Peabody Trust; designed by Bill Dunster Architects.



From IEA Greenhouse Gas Programme

CO2

Sleipner East Production 
and Injection Wells

Utsira formation

CO2 Injection Scheme

Sleipner A Platform

Norwegian Statoil’s Sleipner field project sequestering 
1 million tonnes CO2 per year
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Renewable Energy Technologies
• Hydro
• Biomass Crops & Biofuels
• Biomass Waste
• Wind (On & Offshore)
• Tidal (Lagoons & Streams)
• Wave
• Solar Thermal & PV Electricity 
• Geothermal
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Energy from Biomass & Waste 

• From Waste - domestic and agricultural
• From Biocrops to power stations
• From Biocrops to Biofuels

• Local rather than centralized energy so valuable in 
rural areas

• Energy from agricultural & forestry wastes could meet at 
least 10 % of the World’s total energy needs.

from World Energy Outlook, IEA, 2006 Table 14.6
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Energy from waste
supported by Shell Foundation

• CHINA   - from rice straw

• INDIA - from latrines

• PHILIPPINES - from coconut shells
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Car battery
Refrigerator

T.V.

LightSolar 
cell array

~1 m2

~100 W peak power

Local solar energy supply

+ -



Reasons for optimism

- Commitment of scientific community

- Necessary technology available

- God’s commitment to his creation
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“Noone made a greater mistake 

than he who did nothing 

because he could do so little”

Edmund Burke

Everybody can do something



The Christian Steward

Much is required from those to 
whom much is given

Luke 12 v 48



John Ray Initiative 
www.jri.org.uk

Briefing Paper no 14,
- 18 pages in pdf format
- can be downloaded 
from web site.

http://www.jri.org.uk
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