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‘It is imperative we take action to prevent further climate  
 
change because the economic costs - never mind the human  
 
costs and the costs to the environment - will far outweigh the  
 
costs of mitigation.’  
 

 
British Environment Secretary David Miliband, speaking at the Ministerial Dialogue on Climate Change, 
Clean Energy and Sustainable Development, Mexico, October 2006. 
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Foreword 
 
 

By Sir John Houghton CBE, FRS  
Former Chair of the Scientific Assessment Working Group of the 
Intergovernmental Panel on Climate Change (IPCC) 
 
 

 

If your house is on fire, do you urgently try to save it, or throw your hands up in 
despair and walk away? When it comes to climate change with its looming disasters, it 
is far from certain which decision politicians with the power to reverse climate change 
will take.  
 
The scientific debate about the basic issue of climate change is over. Climate change 
is real. Evidence for it is to be seen in every corner of the globe. The climate change 
we experience today – increased frequency and intensity of droughts, floods, storms 
and changing rainfall patterns across the globe – is the result of our carbon emissions 
of past years.  
 
That clock cannot be turned back. But the opportunity still exists to take urgent action 
to prevent the much greater calamities around the world that will fall on the next and 
subsequent generations. 
 
Daily we hear urgent warnings from all quarters about the impacts of climate change – 
from climate scientists, environmentalists, business leaders and development 
agencies like Tearfund, who in this report highlight to a frightening degree how water 
crises will be exacerbated by climate change in the poorest parts of the world. 
 
Politicians, too, are sounding the clarion call to action. And yet their urgent rhetoric is 
not yet being met by sufficient investment and hard action to cut global emissions and 
help the poorest nations – and ultimately us all – to adapt to climate change. 
 
The forthcoming UN climate change conference in Nairobi is an opportunity for both 
these failings to be addressed. Time is running out on us and governments need to 
act much more responsibly, effectively and quickly. The house is on fire and it requires 
much more determined efforts to bring that fire under control and put it out. 
 
 

Sir John Houghton 
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This report highlights two key points: 
 
1. Climate change jeopardises water supply for millions of people in 

developing countries and threatens mass movements of climate 
change refugees. Water scarcity undermines many other development 
goals. 

 
2. The potentially catastrophic effects of climate change, which threaten 

decades of successful development, could be averted. The British and 
other governments must agree at the UN climate change conference in 
Nairobi (Nov 6-17) to: 

 
• produce a timetable for agreeing the next phase of the Kyoto 

Protocol, and focus on setting tougher, binding targets to cut their 
carbon emissions 

• provide urgent funding to help poor countries adapt to climate 
change 

• make water resources an urgent priority for adaptation efforts 
 
 

Executive Summary 
 
 
The world is now locked on course to become ever warmer. And one of the most 
devastating impacts of this human-induced climate change is on the world’s water 
supply.  
 
Thankfully, lives are not at risk when water shortages hit the UK. But the predictions 
for our planet are bleak: 
 

• By 2100, the earth could be between 1.4°C and 5.8°C warmer than in 1990. 
 
• The Met Office’s Hadley Centre for Climate Prediction and Research says that 

extreme drought, which currently affects about 2% of the planet, will affect over 
10% within 50 years. 

 
Already floods, drought and extreme weather events are becoming all too familiar in 
our warmer world, even in wealthy countries: 
 

• July this year was the hottest UK month since records began in 1960, with one 
day hitting an all-time July high of 36.5°C. 

 
• In 2003, a heatwave spanning 20 days in France caused more than 14,000 

deaths. 
 
• Much of central USA has been experiencing exceptionally dry conditions for 

over a year. 
But nowhere is this changing climate having a greater impact than in the world’s 
poorest countries. As floods, drought and storms increase, climate change will have a 
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potentially catastrophic impact on water supply, threatening the lives and livelihoods of 
millions of people. Poor people – like 80% of Malawi’s population who farm small plots 
– are reliant on rain for their harvests, and are least able to adapt to climate change. 
By exacerbating existing water stresses, climate change impacts many other areas of 
human development such as health and even industry.  
 
Already, there are an estimated 25 million ‘environmental refugees’ – more than half 
the number of political refugees. Experts such as ecologist Norman Myers suggest 
this figure could soar to 200 million in less than 50 years. Unseen and uncounted, 
millions are already on the move in search of greater water security. In some 
countries, the exodus began years ago: 
 

• Unpredictable seasons and unreliable crop yields are boosting the number of 
Mexicans risking their lives each year to try to reach the US. Many die trying to 
cross the Arizona desert. 

 
• One in five Brazilians born in the arid north-east of the country move to another 

region within Brazil. Up to 75% of land in the north-east, which is plagued by 
periodic drought, is at risk of becoming desert. 

 
• In three provinces in China, people have been forced to leave home due to the 

spread of the Gobi desert. The desert is growing at a rate of 4,000 square miles 
a year.  

 
• In Nigeria, 1,350 square miles are converted to desert each year. Farmers and 

herdsmen are forced to move to the cities. 
 

World governments must therefore take urgent action next month at the UN 
climate change conference COP12 in Nairobi (6-17 November). They must: 
 

• produce a timetable for agreeing the next phase of the Kyoto Protocol, and 
focus on setting tougher, binding targets to cut their carbon emissions 

 
• provide urgent funding to help poor countries adapt to climate change 

 
• make water resources an urgent priority for adaptation efforts and  

prevent likely rises in the number of climate change refugees 
 

• address the dramatic effects of increasing water scarcity on other key 
development sectors such as health 

 
The world’s poorest people have been coping with unreliable water supplies for 
decades. And many have devised techniques to fend off the worst effects of an 
unpredictable climate. These include: 
 

• Rainwater harvesting: a cost-effective means of providing water for poor people 
without piped supplies. 

 
• Contour bunding: low mounds of earth along field contours to stop rainwater 

run-off. 
 
• Check dams: small dams across watercourses to slow rainwater flow. 
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• Planting drought-resistant crops, such as sorghum and millet. 
 

Although very effective, such measures are not enough. Poor countries also need 
national strategies for managing water resources, which meet human needs and 
protect vital ecosystems. 
 
Access to fresh clean water is critical if poor communities are to survive climate 
change and lift themselves out of poverty – but two in five people in sub-Saharan 
Africa still do not have this access. In regions such as Africa, water scarcity is already 
jeopardising efforts to reach the 2015 Millennium Development Goals for child 
mortality and for water and sanitation. Poor governance and climate change 
exacerbate an already critical situation. 
 
It costs money to adapt to climate change and its impact on water supply and 
ecosystems. It is wealthy nations such as the UK which should be doing more to foot 
the bill. Developed nations have contributed most to global warming and yet it is poor 
countries which are bearing the brunt. To date, wealthy countries have been painfully 
slow in committing funds to help developing countries adapt: 
 

• World Bank estimates suggest it would cost between $10 and $40 billion every 
year to ‘climate-proof’ development work in poor countries. 

 
• The UK government has committed just £10 million over three years. 
 
• Rich nations have promised $450 million a year so far – but delivered far less. 

Agreed UN funds to help poor countries adapt are not yet fully operational. 
 

There will be millions more thirsty, hungry and ill people living in 
high-risk areas of the world by the end of the century. It makes 
sense –politically, economically and morally – for governments to 
act with urgency now. 
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Recommendations 
 
 
Recommendations for international donors 
 
• International donors meeting at the UN climate change conference in Nairobi 

(COP12 on 6-17 November) must produce a clear timetable for agreeing the next 
phase of the Kyoto Protocol, post 2012. They must focus on setting tougher, 
binding targets for cutting carbon emissions, based on scientific realities. 

 
• Funding for the water and sanitation sector must double from $14 billion to $30 

billion a year, if all regions – including sub-Saharan Africa – are to reach the 2015 
Millennium Development Goal on water and sanitation. 

 
• Governments attending COP12 must fast-track negotiations on how to fund 

adaptation to climate change in developing countries. Funds have already been set 
up – but are not working properly. Pledges which have been made must now be 
honoured – and increased. 

 
• International donors at COP12 must ensure that adaptation funds prioritise the 

water sector and in particular the establishment of national water resource 
management plans in poor countries as a first step. 

 
  
Recommendations for national governments 
 
• National governments must draw up their own national water management plans, 

as agreed at the World Summit on Sustainable Development in 2002. These plans 
must take into account the impact of climate change. 

 
• National governments must recognise and build on existing examples of good 

practice in water management at community level. Poor communities must be 
allowed to contribute to decision-making on water management. 

 
 
Recommendations for the UK government 
 

• The UK government must give more resources to help poor nations adapt to 
climate change. It has committed just £10 million to UN adaptation funds over the 
next three years. 

 
• The UK government must lobby hard at COP12 to ensure that the scandalous 

funding gap for adaptation is plugged and funding mechanisms are properly set up. 
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Section 1:  How climate change is impacting water supply 
 

 
Nature is unpredictable and variability has always been a hallmark of our global 
climate. Today, however, scientists agree that our world is facing potentially 
irreversible changes that will make life harder for millions. The natural greenhouse 
effect has been given an unnatural boost by a massive increase in carbon emissions:1 
our world is now locked on course to become ever warmer. The most devastating 
impact of this human-induced climate change is on water supply – particularly in areas 
already dogged by drought and floods. Access to fresh clean water is critical if poor 
communities are to lift themselves out of poverty, as the Millennium Development 
Goals acknowledge. Yet climate change threatens to push these goals back by 
decades. For millions, climate change is a matter of survival, not quality of life. 
 

‘Most of the effects [of climate change] will be on or through water. And in 
general the climate will be characterised by greater variation and more intense 
extreme events.’  
Gordon Conway, Chief Scientific Adviser, DFID UK2 
 
 
It never rains… 
 

Global warming led to an average temperature rise of about 0.6°C worldwide over the 
20th century. By 2100, the Intergovernmental Panel on Climate Change (IPCC) 
predicts that the earth will be between 1.4°C and 5.8°C warmer than in 1990.3 If 
current trends continue, Sub-Saharan Africa could be between 0.5°C and 2°C warmer 
as early as 2050.4 Between 1857 (when records began) and 2000, the five warmest 
years globally all occurred from 1990 to 2000.5 
 
A warmer world is also a wetter world. Rising temperatures increase evaporation, 
releasing more water vapour into the atmosphere – hence more rainfall overall. As 
climate change produces a more intense hydrological cycle, rainfall is increasingly 
coming in more intense, less frequent bursts, riding roughshod over normal seasonal 
patterns. This means greater water stress in many of the world’s driest areas, and 
more flooding in some of the wettest.6 
 
Climate change models vary in their forecasts but there is broad consensus that 
higher rainfall is expected in high latitudes and some tropical regions. This will mean, 
for example, more rain over South-East Asia in summer – as much as 20% more in 
eastern India and Bangladesh by 2050.7 And this in regions already battered by 
intense weather events.8 Conversely, less rainfall is expected in low to mid-latitudes. 
So areas such as Central America, parts of Asia and Southern Africa are likely to have 
drier summers. This is already happening: between 1950 and 1999, summer rainfall 

                                                 
1 IPCC states that CO² emissions have risen by 34 per cent since the pre-industrial age. 
2 
Quote from speech given at UN Economic Commissions for Africa and International Research Institute for Climate and Society 

conference: Climate information for development needs: an action plan for Africa. Addis Ababa, 2006. 
3 IPCC. 
4 Nyong, A. Impacts of climate change in the tropics – the African experience. Avoiding Dangerous Climate Change Symposium 
(Met Office, UK, February 2005), keynote presentation. 
5 The Met Office. 
6 The term ‘flood’ refers here to rainfall-induced river floods, flash floods, storm surges and tidal floods. 
7 Houghton, J. Global warming: the complete briefing. Cambridge University Press, 2005. 
8 Houghton, J. Global Warming: the complete briefing. Cambridge University Press, 2005. 
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over Southern Africa declined by around 20%.9 By 2050 water-stressed sub-Saharan 
Africa is expected to have 10 per cent less rainfall in its interior – even without 
evaporation.10 
 
 
Water, water everywhere… 
  

A wetter world does not mean that there is more water available for human use. The 
amount of water potentially at our disposal – known as run-off – is what is left in rivers 
and streams after rainfall, minus what is lost through evaporation and transpiration. So, 
while South-East Asia will see a rise in potential water supplies, this extra water is 
likely to come in the form of greater and more frequent floods. The amount of water 
available for human use will therefore decline. As rainfall distribution patterns change 
and dry periods grow longer, countries will need to develop ways to store larger 
quantities of water harvested during wet periods. 
 
Glaciers and snow cover are also vital sources of run-off for millions of people as they 
melt – but they are slowly disappearing as our world heats up. Global snow cover is 
estimated to have shrunk by 10% since satellite observations began in the 1960s. The 
area of Peru covered by glaciers has shrunk by 25% in the last 30 years.11 Higher 
temperatures mean snow melts earlier in the year so rivers and streams carry more 
water down from mountains earlier than normal. If these extra supplies are not 
captured in reservoirs, they’re lost. 
 
 
Rising tide 
 

Rising temperatures means seawater expands and sea-levels rise. Melting ice sheets 
on land add to the swell. Global tides rose by an average of between 10cm and 20cm 
over the 20th century, a trend to which global warming ‘has contributed significantly’, 
says the IPCC.12 Over the next 100 years, the global average for sea-level rise is 
expected to be 5mm a year.13  
 
A new report suggests sea-levels in the Asia-Pacific region could rise by up to 16cm 
by 2030 and up to 50cm by 2070. A half-metre rise would affect more than 100,000km 
of coastline, with river delta regions such as Bangladesh worst hit. Anything above 
50cm and the area affected spreads to more than half-a-million km², affecting 
hundreds of millions of people.14 The population of Tuvalu, a group of eight coral atolls 
in the Pacific Ocean north-east of Australia, is gradually being evacuated already, due 
to rising sea-levels: nearly 3,000 Tuvaluans have left to date.15 

  
 
Parched lands 
 

Scientists agree that extreme weather events – from heatwaves to intense hurricanes 
– are becoming more common and the threat of natural disasters looms ever larger. 
One of the costliest disasters in terms of human lives is drought and famine. Every 
                                                 
9 http://news.bbc.co.uk/1/hi/sci/tech/4479640.stm 
10 Nyong, A. Impacts of climate change in the tropics – the African experience. See full reference in footnote 4.  
11 http://www.scidev.net/News/index.cfm?fuseaction=readNews&itemid=2702&language=1 
12 Climate change 2001: summary for policymakers. IPCC, 2001.  
13 A citizen’s guide to climate refugees. Friends of the Earth Australia, 2005. 
14 Climate change in the Asia/Pacific region. The Commonwealth Scientific and Industrial Research Organisation report, 
September 2006. Available at www.ccr.org.au 
15 A citizen’s guide to climate refugees. Friends of the Earth Australia, 2005. 
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drought has a complex list of causes (see next section), but climate change is an 
increasing contributor, adding the following stresses to already vulnerable areas: 
 

• less rainfall and higher temperatures simultaneously;  
 
• greater evaporation;  
 
• climate variability due to more intense El Niño events;  
 
• changes in the seasonal distribution of rainfall.  

 

Statistics show that droughts are increasingly frequent and intense, particularly in 
Africa and Asia;16 especially hard hit have been Afghanistan, Ethiopia, Kenya, 
Pakistan, India, the Middle East and north-east Brazil.17 The US National Center for 
Atmospheric Research (NCAR) estimates that the percentage of the Earth’s land 
surface affected by drought more than doubled from the 1970s to early 2000 (from 10-
15% to about 30%). NACR highlights rising global temperatures as a major factor.18 
The Met Office’s Hadley Centre for Climate Prediction and Research now predicts that 
extreme drought, which currently affects about 2% of the planet, will affect over 10% 
of it by 2050.19 
 
 
Turning the tide 
 

Time is tight: we must act now. Scientists say that, even if we cut greenhouse gas 
emissions dramatically now, there would be no immediate noticeable change in the 
effects of climate change. Greenhouse gases remain in the atmosphere for decades. 
Large bodies of ice and water can take hundreds of years to respond to changes in 
temperature. Some scientists believe it may already be too late to stop the Greenland 
ice sheet from melting: this would cause a sea-level rise of 7 metres, though this might 
take several centuries. Things may well get worse before they get better. But we 
cannot afford just to sit back and do nothing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
16 Climate change 2001: summary for policymakers. IPCC, 2001. 
17 Climate changes the water rules: how water managers can cope with today’s climate variability and tomorrow’s climate change. Report of the 
Dialogue on Water and Climate, 2003. 
18 http://www.ucar.edu/news/releases/2005/drought_research.shtml 
19 The century of drought, The Independent, 4 October, 2006. 
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Section 2:  Why poor communities are feeling the heat 
 
 
Climate change analysis tends to focus on predicting future impacts but already, 
across the globe, communities are battling with the fallout. It is the world’s poorest 
people who are hardest hit – the very people who have contributed least to climate 
change – and the least able to withstand or adapt to its devastating impact. It is the 
poor who are most reliant on harvests arriving on time, live on unsafe land by rivers 
and seas, are least able to adapt to change of any kind. Climate change is making 
already vulnerable groups even less able to cope with the stresses they confront 
simply to survive. This is no hypothetical scientific debate: the effects of climate 
change are already a humanitarian disaster which threatens to wipe out years of 
development work. 
 
 
All or nothing 
 

Millions of people worldwide are already living with ‘water stress’ – which means water 
scarcity is a potential hurdle to their development.20 Today, one in three people 
globally lives in an area where water is either over-used (eg: causing rivers to dry out) 
or cannot be accessed for lack of infrastructure.21 Fourteen African countries are 
subject to water stress: over the next 25 years, a further 11 African nations will join 
them. Water stress can be caused by many different factors (eg: over-extraction, 
population growth, poor urban planning). But climate change is already a significant 
aggravating factor and looks set to make matters much worse. Estimates suggest that, 
by 2050, between 1.1 and 2.8 billion water-stressed people could see a reduction in 
water resources available to them due to climate change.22  
 
 

 
Conversely, the lives of millions of people are at risk because of floods, landslides and 
rising sea-levels, mostly in developing countries: 
 

• Rivers flooding affect more than 100 million people a year.  
 
• Storm surge flooding in coastal areas affects 75 million people a year. This 

figure could soar to 200 million if sea-levels rose by 40cm.23 
 
• Floods in general make 3 million people homeless every year.24  
 

 
Low-lying areas and river delta regions such as Bangladesh are particularly vulnerable 
to sea-level rises, whose causes include climate change.25 A 50cm-rise in sea-level 
would mean about 10% of Bangladesh’s habitable land being lost and 6 million people 
made homeless. A one-metre rise, possible by as early as 2100, would force the 
                                                 
20 Water stress is defined as a situation where water used for domestic, industrial and agricultural purposes exceeds 
20% of run-off or total resources potentially available.   
21 http://www.iwmi.cgiar.org/Press/releases/CA%20Launch%20Press%20Release_Final.pdf 
22 Arnell, N. Climate change and water resources: a global perspective. Cambridge University Press, 2006. 
23 Patz et al. Impact of regional climate change on human health. Nature Vol 438, 17 November 2005. 
24 International Federation of Red Cross and Red Crescent Societies (IFRC). 
25 Other causes of sea-level rise include depletion of groundwater and tectonic plate movements. 

Two in five people in sub-Saharan Africa do not have access to clean water. 
Source: IFRC. 
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relocation of about 40 million Bangladeshi people.26 Seawater already extends inland 
seasonally by as much as 150km in some areas, jeopardising agriculture. Some 85% 
of the population depend on farming for their livelihood.  
 
With climate change, the statistics are set to rise. By 2025 more than half of all people 
in developing countries will be highly vulnerable to floods and storms.27  
 
 
Food security 
 

Unstable water supplies and rising temperatures pose a direct threat to crop-
production and communities’ ability to feed themselves. Agriculture is the mainstay of 
most of the arid and semi-arid regions which are most at risk of increased drought and 
which are mostly developing countries: 70% of Africans are dependent on agriculture 
for their livelihoods, which is mainly rain-fed. Though the growth of some crops may 
be boosted by greater CO² concentrations, the effects of heat and drought will more 
than cancel out any such benefits. And as soil becomes sand, ever-more intensive 
farming practices will in turn hasten land degradation and desertification.   
 
Cereal production in sub-Saharan Africa is projected to have dropped by a third over 
the next 50 years.28 Climate change will put 100 million more people at risk of hunger 
by 2080 – with 80% of them in Africa.29 Rising ocean temperatures too are expected 
to trigger greater saltwater intrusion onto farming land and threaten African fisheries. 
 

 
Health hazard 
 

Already hard-pressed health services in developing countries will be further stretched 
by climate change fallout. Scientists predict that heavy rain and higher temperatures 
will help mosquitoes breed and live at higher altitudes, promoting the spread of 
diseases such as malaria, dengue, yellow fever and river blindness.30 Indeed, 
Tearfund partner organisations in Ethiopia report that malaria is spreading into 
highland areas that were historically free from it.  
In some areas floods will threaten the rampant spread of water-borne disease and the 
outbreak of epidemics among displaced people. In others, where water resources 
become scarcer, polluted water may be used for bathing and drinking, helping to 
spread infectious diseases such as cholera and typhoid. According to the World 
Health Organisation, more than 150,000 deaths in 2000 may have been caused by the 
effects of climate change that has occurred since the1970s.31 
                                                 
26 Houghton, J. Global warming: the complete briefing. Cambridge University Press, 2005.27 IFRC. 
28 Nyong, A. Key vulnerabilities to climate change in Africa. University of Jos, Nigeria, October 2005. 
29 Ibid. 
30 IPCC special report: the regional impacts of climate change: An assessment of vulnerability. Summary for policymakers. IPCC, 1997.  
31 World Health Report 2002. Reducing risks, promoting healthy life. WHO, Geneva, 2002. 

‘The climate has changed and the rainy season has become unpredictable. 
The water levels fall year by year and some kinds of animals and vegetation 
have disappeared. The future is bleak for farmers and cattle-breeders alike.’ 
Tearfund partner in Mali. 
 

‘The rain does not come at the right time. People start cultivating and there is 
no rain. Then it comes after a month, so the seeds die and again we have to 
plant.’ Tearfund partner in India. 
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Counting the cost of climate change 
 

The financial costs of climate-related disasters are spiralling out of control – and 
threatening to cripple poor nations’ economies. The reported economic losses from 
such disasters (most directly affected by climate change) rose from $131 billion in the 
1970s, to $629 billion in the 1990s. Over the coming decade, these losses are 
expected to nudge $150 billion per year – roughly three times the size of the global aid 
budget. 

 
Zimbabwe: the drought in the early 1990s was associated with an 11% decline in 
Gross Domestic Product (GDP). 
 
 

Kenya: the 1997-1998 El Niño floods and 1999-2000 drought are estimated to have 
cost 40-49% of Kenya's GDP. Water resource degradation costs the economy about 
0.4% of GDP every year. 
 

 

Mozambique: the floods of 2000 led to a 45% drop in GDP. 
 

 
 

India: a 2°C to 3.5°C increase in temperature could result in a decline in farm 
revenues of up to 25%. 
 

Sources: New Economics Foundation, UNEP, World Bank, World Water Council. 
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Section 3:  An exodus of climate change refugees 
 
 

In the wake of increasingly frequent cyclones, droughts and mudslides comes a 
pressing political problem – one which is still largely ignored. Communities are already 
on the move, forced to abandon their homes because falling water tables or 
inundation has made their land uninhabitable. And millions more will join these 
‘climate change refugees’ as the effects of global warming begin to bite. Some women 
in the Sahel already walk 25km a day to find water: if their journey gets much longer, 
they will be forced to consider moving on more permanently. 32 The potential for 
conflict is huge as mass movements of people converge on ever-more scarce water 
resources – especially where they cross borders to do so. 
 
 
Vital statistics 
 

Their status has no official recognition but their numbers are soaring: there are already 
an estimated 25 million ‘environmental refugees’ globally – which equates to 58% of 
the official global refugee total.33 The figures are far from precise because bodies such 
as the UN have no definition for such refugees and so do not keep a tally of them. 
Whether they are fleeing flooded river deltas or encroaching desert, these refugees 
are a fact and an irrefutable symptom of climate change. And the vast majority come 
from developing countries. 
 
Scientists who have kept a watching brief on the situation are making increasingly 
disturbing predictions. More than a decade ago, respected ecologist Norman Myers of 
Oxford University predicted a ‘hidden crisis’ and said that by 2050 there could be 150 
million environmental refugees, mainly as a result of climate change.34 This equates to 
1.5% of the total predicted global population of 10 billion in less than 50 years’ time. 
Today, he puts the figure at 200 million, assuming that nothing is done to slow global 
warming.35 And today that crisis is not so hidden. 
 
 
On the move 
 

Unseen and uncounted, millions are already on the move in search of greater water 
security. In some countries, the exodus began years ago: 
 

• One in five Brazilians born in the arid north-east of the country moves to 
another region within Brazil. Up to 75% of land in the north-east, which is 
plagued by periodic drought, is at risk of becoming desert.36 

 
• Three provinces in China – Inner Mongolia, Ningxia and Gansu – are seeing 

people forced to leave their homelands due to the spread of the Gobi desert. 

                                                 
32 De Wit, M & Stankiewicz, J. Changes in surface water supply across Africa with predicted climate change. Science Vol 311, 31 March 2006.

  
33 New Economics Foundation. 
34 Myers, N, BioScience, v 43 (11), December 1993. 
35 Environmental refugees: a growing phenomenon of the 21st century. Paper given by Norman Myers at The Hague Conference 
on Environment, Security and Sustainable Development. 9-12 May 2004. 
36 Up in smoke? Latin America and the Caribbean. The UK Working Group on Climate Change and Development, August 
2006. 
http://www.tearfund.org/webdocs/website/campaigning/policy%20and%20research/Up_in_Smoke_Latin_America
_and_the_Caribbean.pdf 
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The desert is growing by 4,000 square miles a year. The Asian Development 
Bank has identified 4,000 villages in Gansu that face abandonment.37 

 
• In Nigeria, 1,350 square miles of land are converted to desert each year. The 

shrinking of habitable land, caused in part by climate change, is forcing farmers 
and herdsmen to move to the cities.38 

 

 
 
Seeds of conflict 
 

Water stress is already a fertile breeding ground for conflict within country boundaries. 
Political and ethnic grievances have fuelled a crisis in Darfur, western Sudan, which 
has displaced 2.5 million people over the last three years. But environmental damage, 
exacerbated by climate change, has been a significant factor in raising tensions too. 
Pastoralists and settled farmers have long clashed over natural resources such as 
land and water. Darfur has low and variable rainfall and a geology unsuited to storing 
groundwater. Population density has quadrupled since 1973. Jeffrey Sachs, director of 
Columbia University’s Earth Institute, addressing the 2006 Living with Climate Change 
and Variability Conference in Finland, stated: 
  

‘[In Darfur] there is a massive ecological and demographic challenge 
exacerbated by climate change… I would say there's not a chance in the 
world for Darfur to be peaceful unless a solution is found to water stress.’  

As environmental migrants start to cross borders in search of water security, the crisis 
becomes political. So-called ‘water wars’ have already marred international relations in 
several regions: climate change and potential influxes of refugees will only increase 
tensions.  
 

• Population growth in Ethiopia, Egypt and Sudan is threatening conflict along 
the Nile. Ethiopia wants a greater share of the Blue Nile’s water, which 
would affect downstream Egypt. 

                                                 
37 Troubling new flows of environmental refugees. Article on Earth Policy Institute website, January 28, 2004.  
38 Ibid. 

Postcard from Mexico 
 

Unpredictable seasons and unreliable crop yields are bumping up the number of 
Mexicans risking their lives each year to try to reach the US. Many die trying to 
cross the Arizona desert. Amextra (Asociación Mexicana de Transformación Rural 
y Urbana) is a Tearfund partner working in central and southern Mexico on water, 
agriculture and health projects. It reports that 40% of Mexico is already desert, and 
that violent swings between flooding and drought are undermining the nation’s 
ability to feed itself.  
 

‘Impacts on food security have caused a significant drop in production of 
basic grains: maize and beans. Climate changes have especially affected the 
agriculture of the poor because they most depend on the seasons. This great 
instability in the seasons, and therefore instable production, is causing 
increased migration to the USA, reaching over 400,000 immigrants last year, 
the majority being from the indigenous population, the poorest of the poor in 
Mexico.’  
 

Source: Dried up, drowned out. Tearfund, 2005. 



 17 

• Botswana, Namibia and Angola have been at loggerheads over the 
Okavango basin. Tensions arose when Namibia proposed to pipe water 
from the river to its capital amid worsening droughts. 

 
• India has built an immense border fence to prevent illegal immigration from 

Bangladesh, where melting glaciers in the Himalayas are causing the 
Ganges to flood. 

 
The Africa Earth Observatory Network predicts that water is likely to be a source of 
conflict in Africa in the future because river channels and basins make up 40% of 
international borders.  
 
Unless it is properly managed, migration caused by climate change is likely to have a 
disproportionate effect on water resources in areas receiving vast influxes of 
environmental refugees. In Latin American countries such as Mexico, heavy migration 
towards coastal areas prompted by drought has now caused widespread deforestation 
along coastlines: 65% of mangroves have already been lost in Mexico. This makes 
shorelines already prone to storm surges even more vulnerable.39 Large movements 
of displaced people into already water-stressed areas pose a huge risk of causing 
further environmental damage through, for example, unsustainable over-extraction of 
water resources.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
39 Up in smoke? Latin America and the Caribbean. The Working Group on Climate Change and Development. August 
2006. 
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Section 4:  How communities are adapting to climate change 
 
 
Huge movements of environmental refugees are inevitable unless urgent action is 
taken to help poor countries adapt to climate change. At community level, much is 
already being done to help people stay put. But much more needs to be done at 
national and international levels to slow climate change and support grassroots efforts 
to adapt. Sustainable water management is key to any community’s future security – 
and crucial for attaining the 2015 Millennium Development Goal for water and 
sanitation. The unpredictability of climate change means that water managers must 
radically rethink traditional practices and factor in climate change. And they must act 
now. 
 
 
Grassroots responses 
 

The world’s poorest people have been coping with unreliable water resources for 
centuries. Many communities have devised techniques themselves to fend off the 
worst effects of an unpredictable climate. These include: 
 

• Rainwater harvesting: a cost-effective way of providing a better supply for 
poor people who don’t have access to piped supplies. 

 
• Contour bunding: a technique which involves building low mounds of earth 

or stones along the contour of a field, to stop rainwater running off and to 
help it soak into the ground and replenish groundwater. 

 
• Check dams: a process in which small dams are built across watercourses, 

for example, to delay the flow of rainwater. 
 
• Planting drought-resistant crops, such as sorghum and millet. 

 
At another level, water managers have tried to resolve local water issues with their 
own responses, from building new reservoirs to setting up complex water 
management systems. In some areas, they are helping communities prepare for 
natural disasters by, for example, setting up early warning systems, deepening and 
widening river beds, plugging gullies caused by heavy tropical rains to prevent them 
getting worse. The casestudies of Tearfund partners in Niger and India (pages 19-20) 
are good examples of how non-governmental organisations are helping to make 
development ‘climate-proof’. 

 
 
 
 
 

A comparison of death tolls in rich and poor countries after natural disasters 
underlines the importance of adapting to a changing climate and preparing 
for disasters. In highly developed nations, the average toll is just 22.5 people 
per reported disaster: in countries of low human development, each disaster 
claims on average 1,052 lives.  
Source: World Disasters Report 2001. 
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Joined-up governance 
 

And yet today, many of the world’s poorest regions have scant water management or 
none at all. The poor management of land and water resources in many river basins 
has led to major floods, water shortages, pollution and the loss of biodiversity. Poverty 
has led to huge centres of population developing in areas already vulnerable to water 
stress, storms or flooding: so a moderate storm surge on the Mexican coastline is 
potentially a natural disaster, claiming many lives. The more poor communities are 
struck by disaster, the more vulnerable to disaster they become. 
 
In responding to climate change’s impact on water supply, Tearfund believes the 
answer lies in a joined-up approach, one which manages water (and related resources 
such as land) for the benefit of all, without damaging ecosystems. The official term is 
Integrated Water Resource Management (IWRM), a model which considers all the 
different users of water – from industry to agriculture – within defined water 
‘catchments’. IWRM at the national level should build on and encourage traditional 
grassroots methods: involving local communities is key to successful and sustainable 
water management. But in many countries, this does not happen, as Eficor, a 
Tearfund partner in India, reports: 
 

‘Despite ample and credible evidence of the value of traditional methods 
(…), they continue to be marginalised and trivialised. It is time to 
mainstream these locally rooted strategies by incorporating them into 
policies and budgets at all levels.’ 

 
IWRM plans should also promote international cooperation on water management, 
rather than summoning the spectre of ‘water wars’. Many water catchment areas 
straddle several countries so IWRMs sometimes involve countries working together for 
the common good, as in the Nile River Initiative. 
 
Governments recognised the imperative of setting up national IWRMs at the World 
Summit on Sustainable Development in 2002 – and committed themselves to doing so 
by 2005. Wealthy countries promised to support poorer nations in their efforts. But this 
deadline is long past and only 12% of countries have met this target so far.40  
 
Recognising the effects of climate change on already stressed water resources is 
crucial to any water management plan. Future planning tends to be done on the basis 
of past experience: yet climate change leaves the future wide open. It becomes a 
complex exercise in risk management, demanding a coordinated response at local, 
national and international levels. 
 
 

Teamwork: the villagers of Bihar, North India 
 

The monsoon floods in Bihar were devastating – but so familiar that villagers 
responded in the same desperate way every year. There was no escape route to 
avoid rising flood waters. Rescue boats had to be hired from local landlords; banana 
stems were floated as makeshift rafts. Floods submerged hand pumps so there was 
no safe drinking water – but plenty of disease. Lives, livestock and homes were lost.
     (cont’d…) 

 
 

                                                 
40 The 2nd UN World Water Development Report: Water: a shared responsibility. UNESCO, March 2006. 
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By 2002, when Discipleship Centre (DC), a Tearfund partner, approached five isolated 
villages, residents wanted change. In each village, DC helped train volunteers in how 
to prepare for disasters and then divided them into four teams, each with a different 
responsibility: early warning and evacuation, boat management, emergency 
evacuation supplies and care of vulnerable people. Teams have a uniform and meet 
regularly to practise evacuation procedures. 
 
Communities have now built raised embankments to connect villages to each other 
and to the main road, providing an escape route. To reduce water pressure, culverts 
have been built and tube wells with raised hand pumps now guarantee safe drinking 
water. The results have been dramatic: floods in 2003 were severe but no lives were 
lost to drowning or flood-related illness, and very few livestock perished. ‘We all used 
to dread the flooding season… Now we have peace because all the people know they 
can save themselves,’ said one Bihar villager. 
 

 
 
Survivors: the Tuareg of the Sahel 
 

Over centuries, the semi-nomadic Tuareg people of Niger have adapted well to life in 
the Sahel’s parched, marginal lands: if pastures fail in one area they move on, taking 
everything with them. But today increasing drought threatens the survival of even 
these most resilient of pastoralists. The great droughts of 1973 and 1984 decimated 
herds: further droughts in 1993-4 and 1997-8 thwarted recovery. Famine and poor 
health ensued. As food ran out, the Tuareg were forced to sell off their only assets – 
their animals – and surrender their long-term security. The Tuareg now realise they 
need to adapt if they are to avoid losing their traditional way of life altogether.  
 
At the Tuareg’s request, Jemed, a Tearfund partner organisation, has been helping 
communities in the Tahoua region establish ‘fixation points’. Building on a tradition that 
the Tuareg would spend part of each year encamped in different places, these fixation 
points offer nomads security without destroying pastoral traditions. At these points are 
new wells – a vital resource because Niger’s nomads have virtually no access to clean 
water. They also offer banks of grain and animal fodder which help tide the Tuareg 
over the lean months. Cows are loaned to the neediest families to help them re-
establish their herds. Education, health and agricultural projects at the points are 
helping communities develop the beginnings of a social infrastructure.  
 
Jemed has also helped communities conserve scarce rainwater by forming low stone 
dykes across valley contours. When the rains come, the stones slow the flowing 
streams, so water sinks deeper into the soil. Behind the dykes, the Tuareg have been 
able to plant wild wheat. In Intikikitan, a well-established dyke has increased moisture 
levels to such an extent that plant species not seen for half-a-century have 
reappeared. 
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Challenges & conclusions: international solutions for a global 
problem 
 
 
The heat is on. The international community must draw a line in the sand and take 
decisive action at the UN conference on climate change this November (COP12). Rich 
countries must commit to drastic cuts in their own carbon emissions. And they must 
also provide substantial funds to help developing countries withstand and adapt to the 
effects of climate change. It is an issue of justice: the people who are bearing the 
brunt of climate change are those who have contributed least to it. At the top of any 
agenda must be a recognition that climate change is a real and present danger to the 
world’s most precious resource: water and ecosystems on which human life depends. 
 
 
Rich countries: cutting emissions 
 

The world needs a truly global solution to halt climate change, one that deals primarily 
with its causes as well as its consequences. This will only be possible when rich 
nations recognise their contribution to climate change and take the lead in fighting it. 
This in fact was one of the founding principles of the UN’s Framework Convention on 
Climate Change (UNFCCC), a non-binding agreement which arose from the Rio Earth 
Summit in 1992. The UNFCCC’s third Conference of Parties (COP3), held in Japan in 
1997, led to the Kyoto Protocol and legally binding targets for cutting carbon 
emissions for signatory developed nations, to an average of 95% of individual 
countries’ 1990 levels.  

 
Governments must build on the Kyoto Protocol, which ends in 2012, and have the 
perfect opportunity to take significant strides forward at COP12 in Nairobi (6-17 
November). This is an urgent priority. The EU has recognised that the average global 
temperature increase must be kept under 2°C relative to pre-industrial levels to avoid 
catastrophic climate change; this means cutting greenhouse gas emissions in the 
region of 50 to 55% globally.41 The percentage would be much higher for the UK and 
other wealthy countries. Yet, in recent UN talks, the EU has been advocating cuts of 
just 15 to 50%. UK carbon emissions have in fact risen by more than 5% since Kyoto.  
 
Developing nations: a coordinated approach 

 

 
 
 
 
 
 

In order to cope with the impacts of climate change on water resources in developing 
countries, good water management is critical – an approach which recognises and 
responds to climate change’s impact on water resources and therefore on human 

                                                 
41 These figures were presented at the Exeter Conference organised by the UK government in 2005, and are 
documented in chapter 31 of Elzen and Meinshausen’s Avoiding Dangerous Climate Change. DEFRA, 2006 

‘It is imperative we take action to prevent further climate change 
because the economic costs - never mind the human costs and the 
costs to the environment - will far outweigh the costs of mitigation.’ 
British Environment Secretary David Miliband, speaking at the Ministerial Dialogue on 
Climate Change, Clean Energy and Sustainable Development, Mexico, October 2006. 

The US emits 25% of global greenhouse gases but has only 4% of the world’s 
population. The whole of Africa emits just 3.5%. 
Source: UNEP. 
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development. And yet, despite commitments made at the World Summit on 
Sustainable Development in 2002, most developing countries still do not have a water 
resource management plan.  
 
Without this, developing countries stand little chance of reaching the Millennium 
Development Goal (MDG) for water and sanitation. The Goal is to ‘halve by 2015 the 
proportion of people without access to safe drinking water and basic sanitation’. Today 
more than a billion people lack access to clean water and 2.6 billion people lack 
access to sanitation.42 In water-stressed Africa, the water target will not be met until 
2050 and it will be at least 2100 before the sanitation target is met.43  
 
As this report shows, climate change is exacerbating existing problems such as water 
scarcity and threatens the MDG on water and sanitation, particularly in regions such 
as Africa. Consequently, the MDG for reducing child mortality by two-thirds by 2015 is 
also under threat. Unless climate change is factored into development work, 
governments could find themselves taking one step forward and two steps back.  
 

 
Donor governments: increased funding 
 

Tearfund believes that international funding for the water and sanitation sector must 
double from $14 billion to $30 billion a year immediately, if the Millennium 
Development Goal on water and sanitation is to be met.44

 In addition a number of funds have already been set up within the UN 
system, which are specifically targeted at helping countries adapt to climate change. 
These funds should be used to support the establishment of water resource 
management plans, recognising the need to make water resource management a 
priority for climate change adaptation efforts.  
 
But despite rousing rhetoric to the contrary, the rich nations most responsible for 
climate change have been slow to invest in these funds and help poorer countries 
shoulder this financial burden. Adaptation does not feature strongly in aid budgets. 
The maths are disturbing:  
 

• The World Bank estimates the cost of ‘climate-proofing’ investments in 
developing countries as being between $10 and 40 billion a year.45  

 
• In 2001, rich countries originally pledged $450 million a year for adaptation. 
 
• So far only $67 million in total has been formally pledged.46 
 

Meanwhile, the UK government subsidises fossil-fuel industries to the tune of £6 to £8 
for every £1 spent to support clean and renewable energy.47 
 
One of Tearfund’s key demands of the UK government at COP12 is that it lobbies 
hard for this scandalous funding gap to be plugged. Actual contributions to two 
UNFCCC funds (the Least Developed Countries Fund and Special Climate Change 
                                                 
42 UNICEF and WHO, 2000. 
43 

Human Development Report. United Nations Development Program, 2003.  
44 Pipe Dreams. Tearfund, 2006. 
45 This refers to current investment in development projects, ensuring they factor in climate change. The estimate 
appears in the World Bank’s Clean Energy and Development: Towards An Investment Framework report. 
46 UN Economic and Social Council. CSD 14th Session Report of the Secretary-General. 2006. 
47 The no-win madness of catch-22 subsidies by Crispin Tickell. The Financial Times, 28 July, 2003. 
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Fund) amounted to just $43 million in 2005-2006. The UK has pledged £10 million to 
the LDC fund over three years.  
 
To date, many  discussions within the UN have been caught up with the detail of how 
these funds are to be managed. Governments cannot afford to waste time on such 
debate at COP12. Instead, funds need to be up and running effectively now, and they 
need much more money. Furthermore, a Programme of Work on adaptation was 
agreed in 2005, but an action plan and financing have yet to be confirmed. This is 
another priority for governments meeting at COP12. 
 
Investment now rather than a wait-and-see approach makes economic sense, as the 
UK government’s Stern Review is set to conclude. This is borne out by the claim that 
for every $1 spent on preparing communities for disaster, $7 is saved in averting 
disaster-related economic losses.48 The world cannot afford simply to hope for the 
best: we must prepare for the worst. 
 
 

                                                 
48 World Bank and US Geological Society (quoted in Disaster risk reduction: a development concern. DFID, 2004) 

UN mechanisms for supporting adaptation 
 

Special Climate Change Fund: established under the UNFCCC, its remit is to cover 
activities relating to long-term adaptation in developing countries. $34 million 
pledged so far. 
 

Least Developed Countries Fund: also set up under the UNFCCC, this fund aims to 
help LDCs develop National Adaptation Plans of Action and to support high-priority 
activities. $33 million pledged so far. 
 

Adaptation Fund: agreed under the Kyoto Protocol, this fund is not yet functioning 
but will be financed from a tax on carbon trading. It will support concrete adaptation 
projects in developing countries. 


