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| ntroduction

“Itisnolonger a question of whether the earth’s climate will change but rather when,
where and by how much” Robert T. Watson, Chairman of the United Nations
Inter-Governmental Pand on Climate Change.*

Up until the late eighties, convincing evidence supporting the theory of globa warming (or
climate change as it is now more commonly referred to) was lacking and as aresult
politicians were adopting a‘wait and se€’ attitude. In 1988, the evidence ‘camein with a
bang' at a conference in Toronto and was so disturbing that climate change was pushed
firmly onto the political agenda? Today climate change is dmost universally accepted as
fact, with scientists declaring it to be not just possible but ‘inevitable’ > Theworld is aready
experiencing the effects of risng temperatures and, as the Intergovernmenta Panel on
Climate Change (IPCC)" predicts, these effects will intensify over the next few decades.

While climate change has traditionaly been perceived as alargely environmenta concern,
this perception has changed too in recent years with the issue being increasingly taken up by
the development community. The IPCC' s assessments of the impact that climate changeis
likely to have on the poor make disturbing reading. Climate change has been linked to the
dramatic increase in extreme weather events witnessed by the developing world in recent
years. disasters such as floods and droughts have dready killed and affected millions, and
these are predicted to escdate in frequency and intensity. Other effects of climate change
include food insecurity, ill hedth, loss of forests and biodiversity, socid and politica
ingtability and economic decline, al of which will hit the poorest hardest. Climate change,
therefore, is one of the greatest thrests facing the poor in the 21% century.

Theam of this paper is to raise awareness among Tearfund and partners of how climate
change could affect the poor living in Latin America, Africa (particularly southern Africa)
and Asa by describing some of theimpactsthat it islikely or expected to have on them.
Through doing this, the paper draws attention to the fact that climate change is, and must be
consdered as, akey development issue. The predictions of the IPCC act as awarning to
policy makers and NGOs dike; unless these warnings are heeded and climate change
impacts are factored into loca, nationd, regiona and globa policy, planning and practice,
relief and development will not be sustaingble.

This paper isdivided into four sections. Thefirst covers the causes of climate change and
generd predictions of itsimpacts. The second and third sections discuss the implications of
climate change for sustainable development within Latin America, Africaand Asa, with a
particular focus on extreme weather events in section two and on economic impactsin
section three. The fourth section describes internationd climate change mitigation processes,
adaptation strategies and policy influencing opportunities. The paper ends with some
discussion points and ideas for further reading.



This paper is not intended to offer a definitive guide to regiona climate change, for the
IPCC and other researchers offer much information that cannot be included here. With
reference to Adain particular, the IPCC divides the continent into ‘tropicd’, ‘ temperate
and ‘arid’ and describes detailed impacts for each. Other resources divide Asainto
geographica zones and describe impacts accordingly. It has not been possible, therefore, to
enter into the kind of detail that the Sze and regiond variahility of the continent merits, and
options for further research (including on the other two regions) are offered at the end of

this paper.



Executive Summary

Section 1:

Scientific and observationd evidence reveds that climate change is affecting the world.
Global temperatures and sea-levels have risen over the 20" century, and Latin America,
Africaand Ada have dl experienced changes in temperature and rainfdl. Human activity is
respongble for globa warming, the primary polluters being indudtridised nations. Globa
temperatures and sea-levelswill continueto risein the future. Generd predictions on sea
level rise, rainfal and temperature are given for each region.

Section 2:

The poor will be the most harmed by climate change. Globa warming is linked to extreme
weather events, and globa droughts and floods are expected to increase. Latin America,
Africaand Asaare dl at risk from sealevel rise and flooding to greater or lesser degrees.
All three regions are d o likely to experience intensfied water shortages, and decreased
food security. Each region isthrestened by an increase in vector borne diseases such as
maaria. FHoods and droughts may aso increase the incidence of disease, particularly floods
which spread water-borne infections. Climate change is expected to deplete and change
the composition of forestsin al threeregions. Loss of biodiversty and ecosystemsasa
result of climate change may impact rurd livelihoods and hedlth.

Section 3:

The socid costs of climate change are predicted to be migration and aggravation of urban
poverty. Countries may find themsdavesin conflict over increasingly scarce food and water
supplies, aswell as adramatic increase in the number of environmenta refugees. Economic
costs associated with climate change are varied, ranging from loss of infrastructure to higher
insurance premiums and loss of national GDP. Disagters thresten the globa economy.
Lossesto the tourist industry in each region may arise from coasta destruction, loss of
wildlife, loss of water resources, and coral reef destruction.

Section 4:

The ams and mechanisams of the Kyoto Protocol are discussed, including the controversy
surrounding the use of *carbon Sinks' such as forests to offset emissonstargets. The USA is
the Protocol’ s primary opponent. Examples of arguments raised againgt the Protocol are
given and counter-arguments provided. Adaptation to climate changeis a priority; disaster
mitigation and preparedness (DMP) is avitd component of adaptation and must be
undertaken at nationd and local levels. A wide range of DMP measures are available and
examples of these are given. DMP must be included in developing countries' Poverty
Reduction Strategy Papers (these are explained). Climate change and DMP must dso be
integrated into sectoral and cross sectora policies and drategies, including disaster
management. Governments must be held accountable for agreements made on DMP at the
World Summit on Sustainable Development.



Climate change is a key development issue that must be addressed as a matter of
urgency. Governments, business and individuals must all commit to mitigating
climate change through reducing greenhouse gas emissions. As the effects of climate
change are already affecting the poor, the implementation of adaptation measuresis
essential. The threat of climate change must be factored into all local and national
development decisions. If climate change is not addressed in these ways, progress will
not be made in the devel oping world.



Section 1. The Reality of Climate Change

Theevidencefor climate change

Evidence presented by the Intergovernmenta Panel on Climate Change (IPCC) reved s that
the world' s climate is changing. The strength of the evidence presented by the IPCC is such
that very few policy makers or academics now deny the redities of globa warming. As Sir
John Houghton, co-chairman of the IPCC’ s Scientific Assessment Working Group, states,

‘ Although thereisalot of uncertainty concerning the detail, the basic science underlying
globa warming and dimate change iswell understood and is not in question’ > The following
globd statistics, produced by the IPCC in 2001°, reveal how the world's climate has
changed over the last 200 years.

- The globd average surface temperature has increased since 1861. Over the 20th century,
there was an increase in temperature of around 0.67C

- Since 1950, it is very likdy’ that there have been fewer extreme low temperatures and an
increase in the frequency of extreme high temperatures

- Itisvery likey?® that, globally, the 1990s was the warmest decade and 1998 the warmest
year since 1861

- Itisvery likdy® thet there have been decreases in snow cover by around 10% since the
late 1960s. In non+polar regions there has been awidespread retreat of mountain glaciers
in the 20" century

- Globa average sealevel rose between 0.1 and 0.2 metres during the 20™ century, and
global ocean hesat content has increased since observations began in the late 1950s

- Warm episodes of the El Nino-Southern Oscillation have been more frequent and intense
since the mid-1970s in comparison with the previous 100 years

Latin America

- Changesto the climate in Latin America over the last 100 years have included arisein the
average surface temperature (especially at middle and high latitudes), and changesin therate
and intendity of precipitation in severa countries, such as southern Brazil, Paraguay, and
Argentina.®®



Southern Africa

- In southern Africa, temperatures have risen by over 0.57C over the last 100 years, with
noticesbly lessrainfall over the past 20 years.™

Tropical Asia™
- Average surface temperatures have increased in the range of 0.3—0.87C over thelast 100
years. Many countries have shown adecreasing trend in rainfal in the last three decades.*®

Temperate Asia™
- Annud average temperature hasincreased by over 17C, this increase being most

noticeable since the 1970s. Sub-regionaly, there have been both increases and decreasesin
ranfell.®

Arid Asia*®
- Centrd Asiahas witnessed a 1-2?2C temperature increase over the last century.

Apart from the scientific evidence, observationd evidence indicates that climate change has
dready had an effect on physica and biological systems throughout the world. Examples of
these observed changesincdlude ‘.. .lengthening of mid to high-latitude growing seasons,
poleward and dtitudind shifts of plant and animd ranges, declines of some plant and animd
populations, and earlier flowering of trees, emergence of insects, and egg-laying in birds '8
Moreover sealevds have shown sgns of risng, and in some regions, including within Africa
and Asia, floods and droughts have been observed to increase in recent years. Many rura
farmersin developing countries, and Tearfund partners, are dready seeing the effects of
climate change daily in the reduced availability of water for their agriculture.

The causes of climate change

Evidence strongly suggests that humans have exerted, and continue to exert, an influence on
the world' s climate. The IPCC asserts that the warming of the last 100 years was ‘unusua’
and unlikdly™® to be naturd in origin, and has attributed the warming of at least the second
haf of the century to an increase in greenhouse gases (carbon dioxide, methane and nitrous
oxide) in the atmosphere® Human activity islargely responsible for these gases: CO» is
produced by the burning of fossil fuels (cod, oil and gas) as well as land- use change such as
deforestation; methane is produced by cattle, rice agriculture, foss| fud use and landfills, and
nitrous oxide is produced by the chemica industry, cattle feed lots and agricultura soils. As
humans have increased their levels of production and consumption, greenhouse gas
emissons have aso increased; since 1750, at the time of the Industrid Revolution, CO, has



increased by 31%, methane by 151% and nitrous oxide by 17%.?* Moreover, graphs
produced by the IPCC reved that anthropogenic (human-induced) emissions continue to
rise seadily ; present CO, levels, for example, have ‘not been exceeded during the past
420,000 years .?? The IPCC's confidence that humans exert an influence on theworld's
climate leads it to sate: ‘ The baance of evidence suggests a discernible human influence on
globd dimate with *...new and stronger evidence that most of the warming over the last 50
yearsis attributable to human activities . It is on the strength of the evidence presented by
the IPCC that governments around the world have pledged to reduce their nationa
greenhouse gas emissons in a bid to dow down the process of climate change.

CO, polluters

CO, accounts for over 80% of the pollution leading to global warming,* and statistics reved
that collectively, indudtridised countries areits largest emitters. Indeed, they produce 25
times more CO, per head of population than developing countries® The disproportionately
large quantity of CO, produced by industrialised countries is revealed by The Hadley
Centre®®, which shows that in 1996, the USA produced 5,300,990 metric tonnes of COs,
the UK produced 556,983 metric tonnes, while Pakistan produced 94,333 metric tonnes
and Bangladesh 22,959 metric tonnes?” The disparity is aso reveded by the fact that
goproximatdy 20% of the world's population live in industridised nations, yet they consume
amost 80% of global energy.?®

The five largest emitters of CO, per capita are the USA, the UK, Japan, Germany and
Canada® with the USA aone emitting one-cquarter of globa greenhouse gas emissions® In
fact, the USA with a population of 300 million * produces as much carbon dioxide as 135
developing countries with a combined population of 3 billion’ 3 Asfor Latin Americaand
Africa, their contribution to globa warming is very smal when compared with thet of the
USA and the UK. Thewhole of Latin America contributes only around 4% of globa
emissons® (equa to the amount produced by the UK) while the entire continent of Africa
contributes 3.5%.% Indiais home to 17% of the world’s population yet it only emits 4.2% of
globa greenhouse gases.®

Climate change predictions

Global predictions

The IPCC's climate change predictions are based on a ‘wide range of scenarios of future
emissons of greenhouse gases and aerosols, which al assume that business will continue as
usual and concertrations of atmaospheric CO, will riseto 90 to 250% above that of the year



1750.% For dl the scenarios studied, both temperature and sealevels are expected to rise
over the 21% century.

Specificaly, the IPCC predict that globaly averaged surface air temperature is projected to
rise by 1.4 to 5.82C by the year 2100 and globally averaged sealevel by 0.09 to 0.88m by
the same year.*® Although this predicted temperature increase may not seem very large, as
Sir John Houghton observes, ‘ Between the middle of an ice age and the warm periodsin
between ice ages, the global average temperature changes by only about 5 or 62C’. If a
2.5?7C riseis experienced, this ‘ represents about hdf an ‘ice age’ in terms of climate change.
For this to occur in lessthan 100 years...is very rapid change .’

The rate of acceleration of warming depends upon how fast globa greenhouse gas emissons
can be brought under contral. If gas concentrations in the atmosphere could be stabilised at
their exising levels, globd temperatures would rise at arate of only afew tenths of a degree
per century as opposed to several degrees under current predictions.® However, as carbon
dioxide remainsin the atmosphere for at least a century, emissions of the gas would have to
be immediatdy reduced by more than haf just to stabilize temperatures at exigting levels.
Moreover, the Hadley Centre observes that even if climate change could be hated today,
the surface warming of the oceans that has aready occurred will continue to raise sealeves
for at least 500 years.*

Anather factor that could influence the acceleration of warming isthe release of carbon
currently stored in the world' s forests, soils, oceans and permafrost regions. The carbon
held by these naturd reservoirsis enormous; the world' s oceans, for example, contain nearly
40,000 billion tonnes (the earth’ s atmosphere currently contains just 750 billion tonnes.*
With rising temperatures, quantities of this carbon could be released into the atmosphere and
50 intengfy globd warming. This factor has been largely |eft out of the IPCC's cdculations: if
it were included, some climatologists predict that there could be a 10-14°C changein
temperature by the end of the 21t century. If they areright, the threat of climate changeon
the world’ s weather and peopleis far grester than is currently anticipated.**

Regional predictions

Uncertaintiesin globa climate modds (GCMs) make it impossible to present definitive
regiond climate change predictions. Within this context, the IPCC has predicted the
following dimate scenarios™

Latin America

- Intengfied and extended dry seasons are predicted for Latin America's semi-arid sub-
tropica zone

- Someregions of Latin Americawill experience increased rainfdl



- A possiblerisein sealevels of, on average, about 5mm ayear (best estimate of 2-5 times
the rate of the last 100 years)

Africa
- Land areas may warm by as much as 1.6°C over the Sahara and semi-arid regions of
southern Africa by 2050

- Ranfdl is expected to increase over Africa except in southern Africaand parts of the
Horn, where rainfall is projected to decline by about 10% by 2050

- Sealeve isprojected to rise around 25cm by 2050

Tropical Asia

- Scenarios suggest that temperature will increase throughout most of the region but this will
be less than the globd average

- Rainfdl is expected to decline or increase according to sub region

- ThelPCC predict that there could be increased variability of the Asan summer monsoon

precipitation, leading to increased flood and drought magnitude in tropical and temperate
Asa®

Temperate Asia

- At the time when levds of CO, double, warming between 2 and 3°C over the annua
average of the region is expected. (Warming will be greeter in arid/semi arid and Siberian
regions than the coastal monsoon region)

- Sealevelsare expected to rise by 1.0 — 2.5 mm per year (which represents arate two to
five times higher than that of the last 100 years)

Arid Asia
- Climate models predict that temperatures will rise by 1-2° C by 2030-2050

- Changesin precipitation are variable and ‘ unlikely to be sgnificant’

- Higher evaporation rates will lead to decreased soil moisture in most parts of the region



Section 2: The Implications of Climate Change for
Sustainable Devel opment

Poverty

Globa warming may bring some benefits to certain regions of the world, such as reducing
the effects of winter diseases and enhancing high latitude agriculture. However the IPCC
dtates clearly that, ‘ more people are projected to be harmed than benefited by climate
change * Those that will be harmed the most are those living in developing countries,
particularly the very poor. Asthe IPCC observes, ‘ The effects of climate change are
expected to be greatest in developing countries in terms of loss of life and relative effects on
investment and the economy’ .**> The reason for thisis that developed countries have afar
greater ability to adapt to climate change and mitigate its effects (such as floods and
droughts) than developing countries. Proof of this can be found in tatistics produced by the
Red Craoss, which reved that 22.5 people die per reported ‘naturd’ disaster in highly
developed nations, 145 die per reported disaster in nations of medium human development,
while each disagter in countries of low human development clams an average of 1,052

people.®

Theflooding that occurred in Brazil in 1988 was a clear demondration of this disparity
between the capacity of the rich and the poor to cope with climate extremes. Although
heavy rains fell on both rich and poor neighbourhoods in 1988, the poor suffered
disproportionately. The houses of the rich were built to withstand the flood waters, and
were in aress less susceptible to run-off and wherelocd infrastructure could function
properly. The poor, however, lived in wesker housing, on margind land, and wereill-
informed of how they could protect themselves. They could not move to upper storeys as
their houses were built on one leve, they lacked insurance for rebuilding, and through
illiteracy or ignorance they were generaly not able to take advantage of government
rehabilitation aid. Lack of insurance isaggnificant factor in increesang the vulnerability of the
poor to disasters. As stated in the World Disasters Report 1999, *In richer countries,
insurance isamagor component of disaster preparedness, but for millions of people in the
developing world insurance is an unaffordable luxury’ *” When Hurricane Mitch struck
Centrd Americain 1998, it caused $7 hillion of economic damage, of which only $150
million was covered by insurance.*®

Studies undertaken by climatologigts at the University of East Anglia confirm thet poor
nations are by far the most vulnerable to climate change. By weighing up nationd wedlth
againg the increases in temperature predicted by the IPCC, they have found that the three
countries most vulnerable to dimate change during the 21t century will be developing ones:
Sierra Leone, Ethiopiaand Afghanistan.®
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Disasters

Climate change has many serious implications for development. One of theseis an increase
in the number of severe weether events such as floods and droughts as a result of increases
in globd temperature. The link between globa warming and extreme wesather eventsis
suggested by IPCC data; the |PCC has observed higher maximum® and higher minimun™
temperatures over nearly al land areas during the latter haf of the twentieth century, and an
increase in intense precipitation events and risk of drought over some areasin the same
period.>® The IPCC's confidence in the correlation between warmer temperatures and
extreme weather leadsit to Sate: ... s0me extreme events are projected to increase in
frequency and/or severity during the 21t century due to changes in the mean and/or
variability of dimate, so it can be expected that the severity of their impacts will dso
incresse in concert with global warming'

The IPCC predicts that globa warming will precipitate the following extreme events over
the 21% century:

- Increased summer drying over most mid-latitude continental interiors and associated risk
of drought (likely™)

- Increaseintropica cyclone peak wind intengties, and mean and peak precipitation
intensities (likely, over some areas™)

- Increased risk of floods and droughts associated with El Nino eventsin many different
regions (likely™) *’

Disaster statistics produced by the International Federation of Red Cross and Red
Crescent Societies (IFRC) seem to support the observations of the IPCC, for they reved a
risng trend in the number of hydro-meteorological disasters over the second half of the 20th
century during which there was aso arise in global temperatures®® 1998 was recorded as
the hottest year of the century, and it was dso arecord year for disasters. Hurricane Mitch
in Centrd America; flooding in China; huge forest firesin Mexico, Brazil, and the USA;
killer heat wavesin Indiaand the Middle East; and the harshest drought for 70 yearsin
Mexico.>® Thisrising trend in disasters cannot be soldly attributed to globa warming,
however, as adisaster isthe result of an extreme weather event combined with vulnerability.
Factors contributing to vulnerability include population growth, use of land thet is prone to
flooding, environmenta destruction (such as deforestation), soil erosion, and lack of disaster
preparedness. If vulnerability is decreased or eradicated, a disaster may be prevented.

The statements and observations of the IPCC, as well as many other indtitutions and

NGOs, leave little doubt over the link between the warming climate and the increasing
incidence of disagters. As stated in the World Disasters Report 2001: ‘ The planet’ s poorest
are becoming ever more exposed to the risk of disaster — aggravated by the volatile effects
of dimate change (and economic globdisation)’.*° When increasing vulnerability to disasters
asaresult of population expansion and other factors is dso taken into account, ‘the world
isat risk as never before ™

1



Sea-level rise and floods

Over the last century, globd tides have risen by an average of around 20 cm.®? Thisrisein
sea levels has been linked to globa warming by the IPCC which dates that, as aresult of
large-scale loss of 1and ice and therma expansion of seawater, *...it is very likdy® that the
20th century warming has contributed significantly to the observed searleve rise...’

Sea-leve rise and flooding are dready affecting millions of people world-wide. According
to the IFRC, 10 million people are at constant risk from coagtal floods, and floodsin
genera are making 3 million people homedess every year.®® Moreover, the number of those
affected by searleve rise and floodsis increasing rapidly: 1998 saw the most catastrophic
floods of the century, with up to 300 million people affected by torrentid rains, stcorm
surges, landdips, muddides and tidal waves.®

Floods are usually considered to be the most deadly of al natural disasters®” Not dl floods
are destructive: some annud ones (such as the Nile floods before the Aswan High Dam
was built) help to maintain soil fertility. Destructive floods tend to be rainfal induced river
floods, flash floods, storm surges and tidal floods. These can be viewed as the enemies of
sugtainable devel opment, destroying life and livelihoods and setting back development by
decades.

Global average precipitation is projected to increase during the 21st century®® and sea-
levels are expected to rise by 20-100 cm before 2100.° As aresult, the IPCC predict that
there will be a* widespread increase in the risk of flooding for many human settlements’ .
Indeed, according to the IPCC flooding and landdides pose ‘ the most widespread direct
risk to human settlements from dimate change’.”* With half of the world's population living
in coadta regions, flooding due to storm surges aready affects around 46 million people a
year, mostly in developing countries. Studies suggest that with a 50 cm sea-levd rise, this
figure could double to 92 million.” Indeed, it is estimated that by 2025 over half of dll
people living in developing countries will be highly vulnerable to floods and storms.”

Regional Analysis

The regions to be most affected by sea-leve rise are heavily populated aress of low lying
land such as southern Bangladesh, parts of eastern China, the Nile delta and many idands
of the South Pacific and Indian Oceans, as well asthe low lying coasts in western Africa
from Senega to Angola, in South Americafrom Venezudato Recifein Brazil, and much of
the coastlines of Indonesiaand Pakistan.”

Regiond predictions of sea-leve rise and floods are as follows.”



Latin America

Therate of sea-leved rise over thelast 100 yearsin Lain Americawas 1.0-25 mm ayear.
The IPCC datesthat thisrate could now riseto 5 mm per year.

According to the IPCC' s predictions, some coasta sectors on the Atlantic side of South
Americaand in Centrd Americawould be a risk from inundation dueto risng sealeves.
In Centra America, sea-leve rise would have the greatest impact on coastd infrastructure,
agriculture and naturd resources in the coastd zone. Sea-leve rise would dso ‘ exacerbate
the processes of coastdl erosion...and increase flooding risks and the impacts of severe
sorms aong the coadtling . In Latin Americaas awholg, flat areas including river mouths
and river deltas such as the Amazon, Orinoco and Paranawould aso be affected, and
sdtwater intrusion would affect estuaries such asthe Rio de la Plata, causing problems for
the supply of freshwater. The strength of dl these effects, however, will depend on the
amount of sea-leve rise aswdl as amospheric and oceanic circulation.

Sea-levd rise can result in actud land loss. This would have a mgor impact on areas where
there are large human settlements, infrastructure and tourist resorts. The IPCC has
estimated impacts of a1.0m sealeved riseon severd Latin American countries. The
following Satistics reved the predicted implications of a 1.0m rise in Guyana (assuming that
no adaptive measures have been adopted):

Land loss: 2,400 square km

Wetland loss: 500 square km

People affected: 600,000 % total: 80

Financid loss: 4,000 million US dollars % GNP 1,115

Internal flooding (as opposed to coastd) is dready amagor problem in Latin America bath
in cities and mountain regions, and is likely to worsen with climate change. In recent years
hundreds of people have been killed and thousands made homeless by landdidesin Rio de
Janeiro, Guatemaa City, Mendoza, Mexico City, Santos and Sao Paulo. The frequency of
flooding in shantytowns (which are sometimes built in the drainage valeys of riversand
sreams) is dready increasing ‘as aresult of climatic variability’, and ‘might be exacerbated
asaresult of globd warming'.

Africa

Africa s coadtd areais dready experiencing many environmenta problems- coastal
erosion, flooding, sdtwater intruson and subsidence - as aresult of population pressures
and exploitation of coastal resources. Climate change can be expected to intensfy these
problems, for the IPCC predicts ‘ climate change will exacerbate existing physicd,
ecologica/biologica, and socio-economic stresses on the African coastal zone'.
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The west coast of Africais currently affected by storm surges and is a risk from extreme
storm events, eroson and inundation. With climate change, tidd waves and storm surges
may increase and inundation could become amgor concern. Many mgor citiesin this
region Stuated at sealevel would be vulnerable. East Africa s coastdl zone will dso be
affected: climatic variation and sea-leve rise may decrease cord and patch reefs dong the
continental shelf, reducing their buffer effects and increasing the likelihood of east coast
eroson. Sealevels are expected to rise by 1 metre, and this combined with population
growth in the main east coadtd cities could have a sgnificant negative impact on the area.

In order to understand the implications of a1 metre sea-leve risein greater detail, the
IPCC has estimated the effect that a sea-leve rise of 0.5 and 1.0m respectively - per
century - would have on the coagtline of Tanzania

0.5 m sea-levd rise = around 2,090 km? of inundated land
1m sea-levd rise = about 2,117 km? of inundated land
1m sea-levd rise = another 9 km? of land would be eroded

Projected damage:
0.5 mrise =150 hillion Tanzanian shillings (Tsh)
1 mrise=86 hillion Tsh

Asfor precipitation related flooding, the IPCC admitsthat ‘little can be said yet’ about
extreme events in Africa. Neverthdessit isworth noting that southern Africa has aready
experienced an increase in precipitation and flooding. In the rainy season of October 1999
- March 2000, intense rainfall occurred throughout southern Mozambique, northern South
Africaand southeast Zimbabwe, with many places having their worst rains for 20-50 years.
Rainfal over the South of Mozambique was dmost triple average levels, and precipitated
the flooding of January to March 2000 which killed 700 people.”® Magjor floods were rare
in Mozambique for over 50 years, yet in the late 20th century floods increased in frequency
and severity. South Africaaso suffered anincrease in severe rainfdl and floods during this
period, with the number of rain events rising dramatically after 1971.”" Zululand University
has attributed these changes to globa warming, sating that in Mozambique, the latter part
of the 20" century has witnessed ‘ an upward trend of extreme rainfall consistent with global
warming and locally increased seatemperaturesin the Mozambique Channd’.”®

Tropical Asia

Tropica Asa'sdimateisdominated by two monsoons - the summer southwest and the
winter northeast — which bring much of the region’srain. A large proportion of tropica
Asais exposed to yearly floods, which cover huge areas throughout the region. The IPCC
observes that increased rainfal during the northeast monsoon and increased severity of
extremerainfal events (both predicted with climate change) are expected to ‘increase the
frequency and intengity of flooding within the region’.
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The IPCC dso saesthat ‘ The impacts of climate change on coastd areasin tropica Asa
could be severe and in some areas catastrophic’. Heavily populated and intensively used
low-lying coagtd ddltas, plains and idands are most at risk from seax-leve risein the form of
coada erosion, land loss, flooding and sdt water intrusion. The large ddltaic regions of
Bangladesh, Burma, Thailand and Vietnam, and low-lying regions of Indonesia, the
Philippines and Maaysa are epecidly vulnerable. Indeed, assuming no changein
population and no adaptation, a 1 metre sea-level rise ‘could displace nearly 15 million, 7
million, and at least 2 million people from their homes in Bangladesh, Indiaand Indonesia
and threaten millions more in other regions. Land lossis one of the most serious coastal
issuesfor theregion. A 1 metre sea-levd rise could lead to ‘land loss in Bangladesh, India,
Indonesia, and Malaysia of nearly 30,000; 6,000; 34,000; and 7,000 knm? respectively’.
Sea- levd rise and heavy rainfdl would aso impact the region’s agriculture (due to
inundation, sainisation and land 10ss), coasta aguaculture and coastd tourism.

The Ganges-Brahmaputra ddltais extremely densely populated, and subsidence combined
with searleve rise could cause sedimentation and drainage problems as well as coastal
eroson and land loss. Higher sealeves could dso mean more areas affected by cyclonic
aurge, and inland ponds, lakes and aquifiers affected by sdine water intrusion.

The impacts of sea-level rise are expected to be great for Asa sidand states, epecidly the
atolls of the South Pecific, where, as the United Nations Environment Programme (UNEP)
observes, ‘increased frequency and severity of tropica cyclones, coastd inundation and
flooding as well as sdtwater contamination of drinking water supplies could have profound
consequences for agriculture, forestry, coastal development and human health’.”

Temperate Asia

Temperate ASa experiences annud tropica cyclones, which intengfy flood Stuationsin
coadta regions. Thereisalack of conclusive evidence as to whether the frequency or
intendty of these cyclones would dter with climate change. However, asthe IPCC
observes, ‘...with the projected sea-leve rise, even if the frequency and severity of sorms
remain unchanged in the future, storm surge could sill present an increased hazard'.

Globd warming can dso affect stream hydrology - inavariety of ways. In humid regions,
rivers and streams are expected to experience reduced totd rainfal and/or higher
evapotranspiration rates (producing longer droughts) but in semi-arid regions they could
experience increased hydrologica variability with longer droughts and * more frequent and
larger floods with high sediment loads .

In summary, tropicad and temperate Asia have the most coastline of dl the world' s regions,

and their rich marine resources have been centra to their development. In many parts of
Asia economic devel opment has been greatest in coastd zones, and this has put coasta
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ecosystemns under enormous pressure. Climate change, then, is expected to increase this
pressure and a reassessment of present and future coastal devel opments may be required.

Arid Asia

All areasin thisregion experience wide rainfdl fluctuations, and animals and plants can cope
with sequences of extreme climatic conditions. The IPCC dates, ‘ Although precipitation is
projected by some modelsto increase dightly, thisincrease will have little impact because
mogt of the region will remain arid’. Asfor coastd systems, no scenarios suggest that the
region’s coastd zones will be significantly affected by changesin sealeve (the IPCC
observes that mgor pressures on these zones will be development related rather thanas a
result of climate change).

Water resources and drought

Climate changeislikdly to lead to an acceleration of the hydrological cycle, producing a
greater level of both precipitation and evaporation. Overal, this acceleration will result ina
wetter world.* (Moddls predict that global precipitation could increase by 7-15% and
evaporation by 5-10%).%' However, not &l regions will benefit from increased rainfall;
models predict that precipitation will increase a high latitudes (which are dready generdly
wetter), but decrease at low and mid latitudes creating arisk of more severe, longer lasting
droughts in these areas.™

This potentid increase in droughts as aresult of global warming is agreat concern
considering that the world' s water resources are dready under significant stress. Water use
has risen dramatically in the past 100 years, and approximately 1.7 billion of the world's
population now live in countries that are water-stressed (meaning that use of their
renewable water supply is more than 20%).% It is estimated that by 2025, depending on
the rate of population growth, this number will increase to 5 billion.®

The IPCC observe that ‘Water resources are inextricably linked with climate, so the
prospect of globa climate change has serious implications for water resources and regiond
development’.® The IPCC predicts that as a result of globa warming there will bean
increased risk of drought during the 21st century over most mid-latitude continenta interiors
indluding drought occurring with El Nino events in many different regions® It also predicts
that climate change will lead to ‘ decreased water availability for populationsin many water-
scarce regions, particularly in the sub-tropics ¥ (Not only will water become scarcer, but
the qudity of available water will deteriorate)) Climate change, therefore, islikely to
compound exigting and future water pressures and intensfy competition for water
resources.
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Regional Predictions

Regiona predictions about water resources and drought are as follows: #

Latin America

Approximately two thirds of Latin Americaisarid or ssmi-arid. Thisincludes large parts of
Argentina, Bolivia, Chile, Peru, Brazil, Ecuador, Colombia, and Mexico.®®  Although Latin
America has around 35% of the world' s fresh waters, water distribution among and within
countries varies greetly and many areas, such as north-eastern Brazil, northern Chile and
coastd Peru struggle to meet their populations water requirements. Moreover, demand for
water israpidly increasing due to the growth of populations, indudtrid activity and irrigated
agriculture’®

Latin America s freshwater systems are extremdy important: the development of thousands
of human settlements, industria and agriculturd activities including fisheries and aquaculture,
tourism and energy production have al been facilitated by lakes, reservairs, river basins and
freshwater wetlands. Moreover, the region’ s freshwater areas host alarge number of fish
and animd species which provide an important source of income for loca communities.

Y et freshwater systems are potentidly highly senstive to climate change and

climate fluctuations, and it is expected that droughts (as well as flash floods) associated with
climate change would reduce their productivity and biologica diversity. However, in order
to determine in more detall the effect that increased climatic variability may have on the
productivity of freshwater systems, adequate meteorologica and hydrologica observation
networks need to be established. These are currently lacking in most Latin American
countries.

Rangelands are a'so susceptible to drought. They cover 33% of Latin Americaand sustain
commercid ranching, subsstence farming and pastordist activities; indeed, 80% of the
region’s animas feed off them. Yet the productivity of rangelands is directly related to
amount and digtribution of precipitation. Temperate grasdands in particular are vulnerable
to drought: if climate change brought increased rates of evapotranspiration and higher
temperatures, livestock production could be negatively affected. However, experience has
revealed that the biggest threet to Latin America s rangelands comes from extreme events
such as large-scde floods, and drought-erosion cycles. It isimportant to note that when
andysing the effect of climate change on rangelands, the IPCC observes that human
activities could cause more damage to them than globa warming. In Argentine Patagonia,
for example, unsustainable numbers of sheep have led to pastureland changes and even
desertification.
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Findly, drought in rurd areas could lead to increased water problems in urban aress. Large
groups of peoplein Latin America are dready migrating from drought-prone rural areasto
modern cities, and this urban migration trend will put water resources under even grester
dress, generating difficultiesin providing good qudity drinking weter to urban dwellers.
Indeed, according to UNEP, there will be athregfold increase in urban populationsin Latin
Americaand afivefold increase in domestic demand for water.**

Africa

Africais dready persgently afflicted by extensve drought: local droughts occur every year
and continenta crises gppear to occur once a decade (or more recently, twice). Indeed,
athough the continent of Africa uses only around 4% of its renewable freshwater resources,
‘water is becoming one of the most critical natural resource issues %2 Currently around two
thirds of the rura population and a quarter of the urban population lack access to safe
drinking water, and the number of people suffering from water stress or scarcity israpidly
increasing as aresult of population growth, urbanisation, and increased economic
development.*® According to UNEP, currently * 14 countries in Africa are subject to water
stress or water scarcity’ and ‘A further 11 countries will join them in the next 25 years .

Climate change is expected to intensfy Africa sincreasingly critica water Situation, with
southern Africa being one of many water stressed regions in which climate change could
further decrease stream flow and groundwater recharge.® Reduced annua average rainfall
and run off would aso exacerbate desertification in southern Africa® Africarelies on water
for its socid, economic and environmenta well-being, so prolonged drought is the most
serious climate related hazard for the continent. Drought events in southern Africain the
early 1990s have demonstrated the sub-region’s sengtivity to climate variation. The
drought was disastrous for many rurd communitiesin the sub region where grain production
fell 60% below expected levels. Indeed, five times more food had to be ddivered to
southern Africa than had been brought into the Horn of Africain the 1984-1985 famine,
and 11 countries had to help dleviate the criss. Post drought recovery was dow.

Although the IPCC dates that the ‘ potentia effect of climate change on drought in Africaiis
uncertain’, it also assartsthat ‘It seems prudent to expect drought in Africato continue to
be amgor climatic hazard’, observing that even asmal decrease in precipitation combined
with higher evapotrangpiration could result in ‘significantly greater drought risks.
Consequently, the IPCC recommends the improvement of water use and irrigation systems
in Africa (which would dso benefit the region regardiess of climate change).

Asia

Asdahas apoor safe water supply record, with one in three Asans lacking access to a safe
water source within 200 metres of their home.”” Although water availability varies greatly
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within Ada, it is possible to ate that the region’ s water resources ‘ are under increasing
pressure’ .*® Some arid countries such as Iran and Afghanistan are dready suffering chronic
water shortages, and most developing countries in the region are experiencing increasing
water scarcity, water quality deterioration and conflicts over water dlocation. This Stuation
is expected to worsen, with demand for water increasing throughout the region in this
century; it is expected that India will be water stressed by 2025 and China before that.”
Another mgjor issueis water qudity, which has been steadily degraded by severd factors
including sawagefindudtrid effluent, agriculturd and urban run-off and sdine intruson.
UNEP observes that water qudity ‘is one of the most pressing environmenta problemsin
many parts of the region’, and contamination will reduce per capitawater availability in the
future.®

Risng globd temperatures, therefore, are likely to intendfy Asa s water shortages. With
reference to tropica Asa, the IPCC dates that the impact of climate change on the region’s
water resources could be significant, with increased evaporation and changesin
precipitation affecting frequency and intensity of droughts, soil moisture, and water for
irrigation and hydroelectricity. Although the IPCC admits to uncertainties over the impact of
globa warming on water resourcesin temperate ASa, it revedsthat increased levels of o,
show a ‘decrease in water supplies throughout Temperate Asa, except in afew river
basins . Asfor arid Asa, dueto rapid development and expanding populations water in the
region is dready a scarce resource. Although the IPCC observes that ‘ Projections of
changes in runoff and water supply under dimate change scenarios vary’, it dso ates that
water shortages are ‘ unlikely to be reduced and may be exacerbated’ by climate change.

Food Security

Drought has multiple effects - it affects not only water resources, but also agriculture and
subsequently food security. The effect of climate change and drought on agriculture and
food security will have serious implications for sustainable devel opmentt.

Food security means the ability of people to grow or obtain food. Food shortagesin
developing countries lead to manutrition and desth. According to the UN Food and
Agriculture Organisation (FAO), 841 million people in developing countries dready suffer
from basic-protein malnutrition. Manutrition can stunt physica and menta development in
children, cause low productivity in adults, and increase susceptibility to infectious diseases.
Therefore, food security is crucia to sustainable devel opment.

Food security in developing countriesis aready threatened by trade, population growth,
humartinduced deforestation, and desertification. Climate change is another factor
threstening the ability of people to obtain food. While some agricultural regions such as
Northern Canada and Europe may benefit from globa warming, it is predicted that tropica
and sub-tropical regions will experience a reduction in crop yields with any increase in
temperature.’®* Those dependent on isolated agricultura systemsin arid and semi-arid
regions face the grestest risk of food insecurity.
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It is expected that average temperatures will rise more near the North and South poles than
the equator, making the shift in climate zones more pronounced at higher |atitudes than mid
|atitudes. Temperature zones in mid-latitude regions could shift by 150 — 550 km.*” As
eech latitudind bt is currently optimd for particular crops, dimatic shifts could have a
strong effect on agricultural and livestock production.*®

The following regiona predictions have been made for Latin America, Africaand Asia™®

Latin America

Agriculture in Latin Americais akey sector in the region’ s economy, occupying 30-40% of
the economically active population. Furthermore, in those countries lacking oil and minerd
production, agriculture has provided the largest export income. Agricultureis aso the basis
of subsistence lifestylesin the region’s smdler and poorer countries. Nevertheless, land
degradation in the subcontinent isamgor problem. Around 72.7% of South America's
agricultural drylands suffer from moderate to extreme deterioration, and about 47% of
grazing lands have logt their fertility. 63 million hectares of land are affected by degradation
in Centrd America® Tota annual |osses from drought and desertification in Latin
Americamay exceed $4,800 million, and it would cost $13,000 million to restore degraded
land.'®

Climate change, therefore, could worsen the dready extremely serious land degradation
problem in Latin America, affecting food production and endangering food security.
According to the IPCC, agricultura production in lower latitude and lower income
countriesis more likely to be affected negatively by dimate change’®” Therefore large
numbers of Latin American communities would be vulnerable to globa warming through
reduced rainfal impacting yidd. Decreases in production are expected for mgjor cropsin
Mexico, Brazil, Chile, Argentina, Uruguay, and Central American countries. This could
have devagtating consequences. in Mexico, for example, more than one third of the
population works in the agricultural sector, which is critica to the nation’s economy.
Agriculturd production is dready stressed by low and variable rainfal and, asthe IPCC
observes, ‘any shift toward warmer, drier conditions could bring nutritional and economic
disaster’.

Latin America s oceans are dso extremely important economically (marine resources
include fish, shdllfish and crustaceans, seaweed and marine mammals). During the period
1985-1987, the annud average catch of fish by Latin American countries was about 17%
of theworld’s catch, and Latin America has developed * some of the most important
sdtwater fisheriesin the world'. Y et climate change could have a damaging effect on the
subcontinent’ s fishing industry. Combined with over fishing, climate change would, the
IPCC predicts, ‘reduce fish quaity and stocks in Latin American seas, increasing the
vulnerability of the fishing indudtry - particularly on regiona seas plied by countries outsde
theregion’. Having established this, however, the IPCC dso observes that human activities



such as over-fishing, pollution of coastal oceans and estuaries, and habitat destruction are
having afar more destructive effect on marine fisheries than any impact expected from
climate change. Findly, and as mentioned above, livestock production in Latin America
could aso be reduced by higher temperatures and less rainfal affecting grasdands.

Africa

African economies are very dependent on agriculture: onethird of Africalsland areais
permanent pasture and arable land, and agriculture accounts for 30% of GDP. Almost
three quarters of the population of Africaliveinrura areas and dmogt dl of the rurd abour
force works in the agricultura sector (livestock, forestry and fisheries). However, much of
Africd sland is of poor qudity and the continent is particularly vulnerable to food insecurity;
indeed, Africareceivesthe largest amount of food ad in the world. Moreover, according
to UNEP, ‘ crop yidds would be cut by haf within 40 yearsif the degradation of cultivated
lands were to continue at present rates 1%

The impact of globa warming on food production in Africa, including southern Africa, is
uncertain. The IPCC make the observation that climate change ‘will affect some parts of
Africanegatively’ and ‘enhance prospects for crop production in other areas . Increased
CO; can increase yidds, and the World Wide Fund for Nature (WWF) predicts that that
this may be the case for southern Africa® However, the |PCC observes that the effect of
CO, on African cropsis uncertain, and athough CO, can increase crop yield, this benefit
may be outweighed by the adverse effects of heat and drought. If droughts become more
common, widespread and persstent as aresult of intensfied globa warming, ‘many sub-
humid and semi-arid regions will have difficulty sugtaining vigble agriculturd sygems. This
implicates Africa, where precipitation (as opposed to flooding and storms) is the most
important climatic dement affecting food production. Africals staple crops are ceredls,
particularly maize, and as most of these crops are rain fed as opposed to irrigated, their
yields are very sendtive to climatic variations. Moreover, pastordism is common in the
continent’s semi-arid regions, and, relying on grass and browse, thisis dso sengtive tolong
periods of drought.

Climate change and reduced rainfall, then, has the potentid to serioudy impact Africa's
food production. The IPCC concludes: ‘It is established, though incompletely, that climate
change, mainly through increased extremes and tempord/spatid shifts, will worsen food
security in Africa.° Theimportance of precipitation to agricultural productivity is
demonstrated by a period of drought that occurred in the Sahel and east and southern
Africa between 1970 and 1995. In 1991 and 1992, cered production in the Southern
African Development Community region was dmost haved as aresult of drought, and
around 20 out of 85 million people suffered food shortages.™*! Zimbabwe was forced to
import 800,000 tonnes of maize, 250,000 tonnes of wheat and 200,000 tonnes of sugar to
make up the shortfal caused by reduced rainfal. Worryingly, UNEP states that recurrent
droughts in southern Africa‘ are expected to continue to lower yields for another decade or

more 1?
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Asia

Thereislessland per person in the Asa-Pacific region than in other regions of the world,
and improving (or even maintaining) the stuation is becoming harder as populations
continue to grow and urban and industria infrastructure destroys agricultural land.™ The
increasing shortage of agricultura land has been somewhat offset by improvementsin
agricultura yields (food production in Southeast Asa grew faster than in any other part of
the world between 1980 and 1990). However, food production in the last decade has not
equalled that of previous decades.™* Moreover, acombination of factorsincluding
deforestation and unsustainable agriculture has had a ‘ devagtating impact on land resources
in the region.™ Around 20% of its total vegetated land is affected by soil degradation,
which in dry areas substantidly reduces agriculturd production. As UNEP dates, ‘ Sail
erosion has reduced agricultural potentia in many countries .**® Asfor the future, UNEP
obsarvesthat ‘ The limiting factor to producing more food in the future will be freshwater
supplies. In Southeast ASa, there is aready little potentia for additiona large-scale water
development schemes ™

The IPCC assesses the impact of climate change on Asia sfood production, particularly
rice which is of great importance to the region. With reference to both temperate and
tropicd Agait details how in some areas the effects on rice yidd are expected to be
positive and in others, negative. The uncertainty of the effect of climate change on crop
production is revealed by the fact that the IPCC projects ayield change for China srice of
—78% to +15% by 2050. If rice production was negatively impacted as aresult of globa
warming, thiswould, asthe IPCC date, ‘...be of concern in the face of expected
population increases .

Agriculture iskey to tropicd Asa's economy and employs over haf of the labour force.

Y et the IPCC predicts that in many areas ‘ changes in average climate conditions and
climate varigbility will have a sgnificant effect on agriculture’ (adding that especialy
vulnerable will be low-income populations relying on isolated agricultura sysems). Thisis
a concern, especialy with population growth adding extra stress on food production.
Indeed, each hectare of cropland supports alarge human population, and it has been
estimated that ‘ per-hectare rice yields will need to be doubled by 2025 to meet demand'.
Tropicd Asa s agricultureis dso vulnerable in that a Sgnificant amount of it relieson rain,
which may be affected by globa warming. Findly, the IPCC observes that agricultura
areas in the region are vulnerable to frequent floods, droughts, storm surges and cyclones
that, gpart from destroying life and property, can ‘ severely reduce agricultura production’.
Bangladesh, for example, between 1962 and 1988, lost around half amillion tonnes of rice
every year asaresult of floods.

Asfor fish production (in temperate Asa), the IPCC Sates that with globa warming the
positive effects on satwater fisheries (for example longer growing seasons and lower winter
mortaity) ‘may be offset by negative factors such as changes in reproductive patterns and



ecosystem relationships. Gains or lossesin freshwater fisheriesfor different regions will
depend on changes in precipitation and temperatures.

Health

Globa warming is expected to expose millions of people to new hedlth risks. The most
vulnerable to ill- hedth are those communities living in poverty, those with a high incidence of
under nutrition, and those with a high level of exposure to infectious diseases.™®

Heat and Cold

Climate change directly impacts human hedlth through causing heat waves. Studies on
temperate and sub tropica countries have reveded that daily deeth rates have risen with
extreme outdoor temperatures.™® With dimate change expected to increase the number of
days with higher-than-norma maximum temperatures, morbidity and mortality would
increase. " Heet rdlated desths will be partialy offset by a reduction in the number of cold
related deaths.

Disease

Citizens of tropica and sub-tropica environments are aready exposed to a number of
parasitic and infectious diseases. Globa warming is expected to aggravate the transmisson
of such diseases, extending their area of influence or intengifying outbreaks.**

Vector-borne diseases

With globa warming, conditions would become more favourable for vectors, and vector-
borne diseases including maaria, dengue, yellow fever, chagas disease, schistosomiasis,
river blindness, and leishmaniasis could expand their devationa and geographic ranges'?
The IPCC dates, for example, that heavy, monsoon-like rains and higher temperatures will
favour the breeding of disease carrying mosguitoes, which will be able to thrive at higher
dtitudes® Malaria casesin the Rwandan highlands of Africa have aready increased by
337% in recent years, with 80% of this increase being linked to temperature and rainfall
change. There has dso been asimilar link reported in Zimbabwe*** Increased incidence
of vector-borne diseasesincluding maariais arisk facing dl the three regions, where these
diseases are dready causing morbidity and mortality.**> WWF has predicted that by the
year 2050 up to 1 million additiona desths from maaria may be occurring annualy asa
result of climate change®
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The effect of extreme events

The World Hedlth Organisation defines hedlth as *a Sate of complete physica, mentd, and
socid well-being and not merdly the absence of disease or infirmity’.*#” Much of this ‘well-
being’ depends upon the welfare of the community. As extreme wegther eventsincrease,
poverty will be exacerbated, community welfare affected, and consequently ill-hedthis
likely to increase. Extreme events such as storms, floods and droughts also impact human
hedth through increasing pathology rates. Thisis ether directly through injuries, or indirectly
through infectious diseases caused by community didocation, lack of water and other
stresses.'?®

Floods

The World Health Organisation observes that floods pose the biggest thregt to hedlth,
having longer lagting and more far-reaching effects on their victims than other dimate-
related disasters.*®® Floods increase the number of people exposed to water-borne
diseases such as cholera, diarrhoeas and dysenteries, as the poor are forced to drink
contaminated water when fleging them; sanitation, sorm-water drainage and sewage
disposd systems are often disrupted, and flooded displaced communities, especidly those
with limited resources, are more likely to contract infectious diseases and spread them to
new areas. Moreover, asthe IPCC observes, ‘Vird, bacterid and protozoan agents of
diarrhoea can survive in water - especidly in warmer waters - for long periods of time and
thus spread at increased rates in rainfal periods...”.**°

There are many examples of how floods have impacted human hedlth:

- In October 1999, in Achuapa, Nicaragua, dmost 2,500 people becameiill with
leptospiross (a disease spread by rats) following heavy rains and flooding.

- A month after Hurricane Mitch hit Central Americain 1998, PAHO reported 2,700
cases of Mdariain Nicaraguaand 1,900 cases in Honduras, 1,400 suspected cases of
cholerain Guatemala, and 1,200 cases of dengue fever in Honduras and Nicaragua. ™
- During the 1997-1998 El Nino, excessive flooding caused epidemics of cholerain
Djibouti, Somalia, Kenya, Tanzania and Mozambique.

Droughts

Drought can aso impact health. As water resources become scarcer and competition for
water increases, polluted water may be used for drinking and bathing, and this spreads
infectious diseases such as typhoid, cholera and gastroenteritis. These diseases particularly
affect the urban poor. Moreover, decreased availability of water for irrigation and food
production heightens the risk of poor nutrition and increased susceptibility to disease*
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Theimplications of climate change for hedlth are numerous and wide ranging. For example,
climate change is expected to warm the oceans, which may cause temperature-senstive
toxins produced by phytoplankton to contaminate seafood and increase the incidence of
food poisoning.** The long list of potential hedlth effectsis deeply concerning, and
precipitates the need for, among other things, improved medica care servicesin developing
countries.

Forestry

Observations and experiments demondtrate that an increase of just 1°C in globd average
temperature would affect the composition and functioning of forests*** With dimate change
predictions as they stand, there would be a mgjor impact on the species composition of
around athird of theworld'sforests. New species combinations, and hence new eco-
systems, may be established while entire forest types could disappear.** With globd
warming forests could aso be affected by more pests, more pathogens and more fires.
Bored forests (forests of northern and mountainous parts of the Northern hemisphere) are
expected to be affected more than temperate and tropica forests, as higher latitudes are
expected to warm more than equatorial ones.**

The following regiona impacts of dimate change on forestry have been predicted:™’

Latin America

Latin American forests cover approximately 22% of the region, and are an important
resource. They provide commercia products for national and international markets, sustain
the livelihoods of indigenous people, house alarge share of the world's plant and anima
species, and have a strong influence on regiona and local climate. Y et deforestation in the
region isamgor problem: the annua average rate of deforestation increased from 5.4
million hain 1970 to 7.4 million in 1990, with Brazil donelosing goproximately 15 million
ha of forest area between 1988 and 1997.%* The primary causes of deforestation in Latin
Americaare mining, the congtruction of new roads and settlements, and the expansion of
the agriculturd frontier. Two other factors threatening the forests are logging and drought-
induced forest fires. In the future, wood harvesting and forest clearing for agriculturd land
is expected to increase.**

Climate change, as vulnerability studies have reveded, poses a further thregt to the
existence of Latin America sforedts, particularly through increasing the incidence of forest
fires. Inthelast 20 years, Amazonia has experienced severa abnormally intense dry
seasons, and during these periods * the burning was far worse than normal’ **° Thisfact is
supported by UNEP, which observesthat ‘ Severe seasonad droughts associated with El
Nino events...are increasing the flammability of large areas of forest in the Amazon

25



region’.*** Forest fires are causing significant losses to Central American economies. In

1988, for example, drought combined with dash and-burn agriculture caused large forest
firesin the Amazon, and 1 million ha of forest was lost. The UN estimated losses to be 100
rural houses, 14,000 cattle and 700 silos, affecting 12,000 people (including 7,000
indigenous peoples).*?

According to the IPCC, further loss of Latin America s forests through large-scae
deforestation or drought induced fires could have a very negative impact on precipitation.
Researchers estimate that much of the Amazon’srainfal is created by water vapour
produced from the forest.**®* Continued human or dimate induced deforestation of the
Amazon rainforest, then, could reduce rainfal and subsequently runoff in areas within and
well beyond the basin, having far-reaching negetive effects. Reduced precipitation would
aso make the region significantly drier, causing it to be more vulnerable to forest fires**
Thus climate change could precipitate a vicious cycle of deforestation and drying.

Findly, dl forests act as * carbon sinks', which means they take CO, out of the atmosphere
and storeit. Latin America stropica forests have great carbon sink potential. However,
when forests are destroyed or burned they release large quantities of carbon dioxide into
the atmosphere, for mortality emits carbon faster than growth can absorb it. Destruction of
Latin America s forests by humans or drought induced fires, then, could intensify globd
warming through rasing CO, leves.

Africa

African forests cover 520 million hectares (mainly concentrated in tropical zones of western
and central, and eastern and southern Africa) and make up over 17% of global forests.**
In many African countries, forests are economically very important and across the continent
they provide 6% of GDP - the highest percentage in the world. Moreover, around 90% of
Africans rly on firewood for their energy requirements. *® Yet like Latin America,

Africa s forests also suffer from deforestation as a result of, amongst other factors, the
expanson of agriculture, commercid harvesting, and heavy livestock grazing. In the 1980s
Africalost 47 million hectares of forest, had lost afurther 19 million by 1995, and UNEP
predicts, ‘ The pressures on African forests will inevitably continue rising to meet the needs
of fast-growing populations in rapidly urbanizing and industrializing countries. ..’ 7

Climate change is expected to add further stressto this aready deteriorating Stuation. The
IPCC dtates that, for Africa, ‘A sustained increase in mean ambient temperatures beyond
1°C would cause dgnificant changesin forest and rangeland cover’. As Africasforests are
socio-economicdly very important, protecting water resources and providing timber, fue
and other non-wood products, the IPCC's observations should be taken into
condderation in the continent’ s development plans.

Asia
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Primary forestsin Ada have been sgnificantly depleted, largely as aresult of dearing for
agriculture and cutting for timber. Forest fires have dso had amagor impact (from
September 1997, firesin Indonesia burned for severa months and destroyed around 1
million hectares).**® In 1995, Asia and the Pacific’s average per capitaforest cover was
sgnificantly lower than the world average, and though there are in-region variations, the
‘forests that remained in 1995 seem incapable of satisfying the needs of the population’.**°
In the Philippines, Thailand and South Asa particularly, shortages of domestic wood are
gppearing. Asfor the future, Asa s dominance in the globd trade of tropica hardwoodsis
‘likely to decline. At current rates of harvesting, remaining timber reservesin Asawill last
for fewer than 40 years .**

Studies on the regiond impacts of climate change on the forests of tropica Asaare limited.
However, research undertaken in Thailand, for example, has reveded that climate change
would have a‘profound effect on the future distribution, productivity, and hedth’ of the
country’sforests. Asfor Asa stemperateforests, the IPCC statesthat * ... global
warming can be considered sufficient to trigger structural changes' in those that remain.
Further research would prove useful in predicting what cimate change effects would be for
each region’ s different forest types.

Finaly, the IPCC makes the observation that forest fires induced by variationsin climate
such aslonger dry seasons are adanger for Ada s foredts, affecting their compostion and
age diversity. Also, and as stated with reference to Latin America, deforestation, whether
human or climate induced, causes reduced precipitation and drying. This can have a serious
impact on food production. In peninsular Maaysia, for example, ‘the drying has been
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severe enough to force the abandonment of some 20,000 hectares of rice paddy’.

In summary, forests are highly sendtive to climate change but aso to other stresses such as
land use change. With reference to tropica forests, the IPCC dtates that they are ‘likely to
be more affected by changes in land use than by climate change, aslong as deforestation
continues at its current high rate’. This statement reved s the need to address the problem
of globd warming and human induced deforestation.

Biodiversity

The extinction of plant and animal speciesis accelerating. 11% of the world' s species of
birds, 25% of its species of mammal, and around 34% of its fish species are vulnerable or
in ‘immediate danger of extinction’.*>* Factors contributing to this loss of biodiversity
include habitat destruction, over-harvesting and pollution. Wildlife and eco-systems are also
susceptible to climate change: risng temperatures and pollution can cause habitat dteration
and the further decimation of plant and anima species. (Non-tidal wetlands, for example,
provide refuge and breeding grounds for many species yet wetlands are threstened by
higher rates of evaporation.)™ The IPCC predicts, ‘ While some species may increasein
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abundance or range, climate change will increase exidting risks of extinction of some more
vulnerable species and loss of biodiversity’ ™

Asincreasing numbers of species disappear, ecosystems start to collgpse and *...at some
point, we will face wholesale ecosystem collgpse’ > Loss of biodiversity is a serious
concern especidly in the developing world, where rurd livelihoods and hedth may depend
on the resources available in diverse species of plants and animds. For example, farmers
rely on wild plantsfor cultivation and cross pollination, and aso on natura predators to
reduce crop damage by pests. In addition, wild plants supplement the diets of the rurd poor
in developing countries. Plants and animas aso provide much of the materia needs of the
very poor, such as fud and shelter, and many societies are reliant on plant and sometimes
animd extractsfor their medicines. In summary, the preservation of biodiversity isvitd for
the lives of many in developing countries, and therefore the impact of climate change on
biodiversty has serious implications for sustainable devel opment.

It is aso important to assess how any loss or reduction in the qudity of wildlife and
biodiversty may affect the tourist industry, which provides an important source of income
for many regions. The impact of dimate change (including biodiversity 10ss) on tourism is
covered in the next section.
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Section 3: Wider Climate Change I mplications

Climate change has multiple implications for sustainable development. Other important
possible impactsto consder are asfollows:

Social Costs

Drought and desertification have socid costs. The IPCC dates. ‘Increasing aridity and
prolonged spells of severe drought could accelerate abandonment of the rural economy and
migration to urban centers . Asmillions of people move from the countryside to the city
to escape the effects of drought, they perpetuate and aggravate urban poverty. In Latin
Americalarge numbers of people are dready migrating interndly and regiondly from
drought-prone rura areas to modern cities. Such digplacement islikely to have serious
socio-economic and hedth implications.

Being forced to migrate is d o highly stressful and unsettling for communities. Remote
communities living above the Arctic Circle that have lived dl ther livesin one area.or on
oneidand are currently having to face up to the possbility of relocation, asrisng
temperatures are making sea-ice unstable and more aggressive wave action is eroding the
land.™” Those living in developed countries may underestimate how important land isto
such idanders — and the * degp persond and cultural Significance of its loss .

Conflict

Countries may find themsaves in conflict over increasingly scarce food and water supplies.
Asthe IFRC dates, ‘environmenta changes raise the risks of ‘resource wars' as nations
and communities fight for rights to key resources...”.** Indiaand Pakistan, for example,
have atregty which agreesthe divison of the waters of the River Indus. If the climatologists
who suggest that the river could lose 40% of its flow in this century are proved right, could
the agreement - and peace — be maintained?®

Climate change may dso lead to ingtability within countries and across internationa
boundaries as sea-leve rise, deforestation and severe drought creates millions of
environmenta refugees. With a50 cm sea-levd rise, refugees could number 92 million, and
*118 million with a.one metre risg .*** These refugees will need to subsist somewhere, and
this could create further tenson and conflict over environmental resources. Indeed, UNEP
includes ‘refugee flight from environmenta wastelands' as a Stuation that could escaate into
violence and even cause armed conflict.'®?



Economic Costs

Unless the trends of rising globa temperatures and continued environmental destruction can
be reversed they *...almost certainly will lead to economic decling .**® Some of thewaysin
which climate change will affect the economy are outlined below.

- The sengtivity of industry, energy and transport to climate change is low when compared
with that of natural ecosystems. However, renewable energy production; congtruction;
infrastructure located in vulnerable areas and some transport systems are sengitive to
sudden changes and extreme events. Coastal industry, infrastructure and ports would be
affected by risng sea-levels™®

- Another sector vulnerable to disasters is property insurance; the insurance industry has, in
recent years, witnessed a significant risein westher related losses® A higher risk of
extreme events could precipitate higher insurance premiums or the removal of insurance
coverage in some aress.

- Some countries GDPis severdly affected as aresult of natura disasters. Cyclones that
struck Samoain 1990 and 1991, for example, caused an estimated totd loss of $416
million dollars, which was four times the country’s GDP.**°

- Globa economic losses from climate related disasters are rising fast. Reported economic
losses have risen from $131 billion in the 1970s to $629 hillion in the 1990s (actud losses
are even greater).® It is estimated that the cost of disasters over the next 20 yearswill be
from US$6 to 10 trillion - ten times predicted aid flows.'*® It has even been projected that
‘the upward curve of economic damage from globa warming will overtake gross world
product by 2065, effectively bankrupting the globa economy’, with * serious destabilisation’
likely long before thet date.*®®

Tourism

Another important economic sector that will be affected by climate change is tourism. The
IPCC dates, * Significant extinctions of plant and anima species are projected and would
impact...tourism’ .1° Outlined below are the predicted impacts of globa warming on the
tourist industries within Africa, Latin Americaand Asia'™

Latin America

The IPCC has predicted the following:



- Latin America s freshwater systems provide an important source of income for the region
from tourism (its tropicd rivers are very attractive to tourists, being home to around 1,500
species). These systems are highly sengtive to climate change, and any damage to them
could negatively affect the tourist industry

- Warming in the mountain regions of Latin America could modify snowfal rates and cause
the disappearance of snow and ice, which could affect tourigt activities such as mountain
gports. Glaciersin the Venezudan and Peruvian Andes are aready mdlting at an
accelerated rate

- Tourism could be impacted by sea-leve rise resulting in land loss from tourist resorts. In
Uruguay, for example, where the nationd tourist industry brings in $200 million and attracts
more than amillion people every year, land lost as aresult of climate change may be small
but the capitd risk would be very high

Africa

While tourism is one of Africd sfastest growing and most promising indudtries, it is
dependent on wildlife and water (for recreation), so the industry would be significantly
impacted by aloss of these attractions. According to the IPCC, the greatest impacts on
tourism are likely to be felt in drought- prone parts of the Sahel, east Africa, and southern
Africa

Climate change poses a serious threat over the coming decades to Africa swildlife and
eco-systems, induding alikely change in habitat type for large nature reservesin Southern
Africaindluding the Kruger National Park, the Zambes basin and the Okavango delta.'"
These changes could be damaging for many species of animals and birds and consequently
the tourist industry.

Africa stourism could aso be affected by river flow changes, reduced water run off and
drying of reservoirs, epecialy in eastern and southern Africawhere water based activities
such as saling, rafting and angling are popular. Many tourist hotel's have been built near
reservoirs and lakes (e.g. Lake Mdawi, Lake Chad and Lake Victoria) and, asthe IPCC
dates, ‘ Past drought episodes have demongtrated that fluctuations in lake levels affect the
qudity of services that the lakeside resorts offer’. Reduced water run off could also alter the
characterigtics of popular tourist destinations. In the period of drought in 1992, for example,
Victoria Falls suffered grestly reduced water discharge and consequently became less
attractive to tourists.

Findly, tourismin Africa could dso be affected by the destruction of coastd zones and
marine eco-systems, which are important attractions in Kenya and Tanzania especidly.
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Asia

Asa possesses the world' s highest mountain range (the Himaayas), the second biggest rain
forest complex and over hdf the world' s share of cord reefs. China, Indonesaand
Malaysia are ranked among the world’ s top countries for biodiversity.*” With dimate
change expected to impact biodiversty, mountain and coastal ecosystems and coral reefs,
tourismin Adaisaso likely to be affected. The following are some examples of the kinds
of ways in which tourism could be impacted:

- The disappearance of sandy beachesin Southeast Asa as aresult of sea-leve rise would
undermine tourism in this region which currently provides an important source of income

- Globd warming is dready affecting snow and ice cover in the tourist-popular Himaayas,
with recent evidence reveding athree mile retreat of the Everest glacier™™

- Theé€ffect of sea-leve rise on the samdl idand datesis predicted to have the most serious
impact on tourism. In the Mddives, for example, where tourism is the backbone of the
idands economy, with riang sea-levels there will be a best coastd erosion and at worst
proportions of land becoming uninhabitable

- Cord reefs provide an important source of income from tourists yet they are vulnerable
to ‘bleaching’ (death of the cora caused by higher seatemperatures). Inthelast 2 years,
record sea temperatures have destroyed 70% of the coral in the Indian Ocean.*"

In summary, then, as climate change poses a significant threet to the tourist indudtry, it is

crucid that regions relying on income from tourism congder this threat and the impact it may
have on their economy.
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Section 4. Climate Change Mitigation and Adaptation

Climate change mitigation processes

The current rate of economic growth that the world is experiencing is outgrowing the
capacity of the earth’ s ecosystems to contain it. The correlation between increased
production and consumption and climate change reved s that the economic development of
Northern countries in particular is proving to be environmentaly unsustainable. These
countries have been respongble for the mgority of fossl fud usein the last 200 years, and
while regping the benefits of indudtridisation they have contributed heavily to globd
warming. Deveoping countries have contributed the least to globa warming yet they suffer
most from its effects. Therefore, logic and mora duty suggests that rich, industridised
nations should be the firgt to address their patterns of trade, production and consumption
and take the lead in reducing greenhouse gas emissions. One way in which Northern
governments are accepting and attempting to address their responsibility for globa warming
is through the Kyoto Protocoal.

The Kyoto Protocol

The adoption of the UN Framework Convention on Climate Change (UNFCCC) in 1992
was the first step taken by governments to tackle the problem of globa warming. The
Convention was initiated after the IPCC’s First Assessment Report - presented in 1990 -
confirmed that climate change was aredlity and potentialy avery serious problem. 7
Having accepted the IPCC’ sfindings dmost al countries signed the UNFCCC at the Rio
‘Earth Summit’ in 1992 and subsequently ratified it.

The objective of the Convention isto ultimately stabilise emissons of greenhouse gases a a
level that would prevent ‘ dangerous anthropogenic interference’ with the world's dimate.™”
The Kyoto Protocol, adopted in 1997 and signed by 186 countriesin 2001, was afollow
up to the Convention and established the long-term structure for global participation in
emissonscuts. It defined emission targets for industridised countries for an initid period of
2008 — 2012, committing them to reduce their greenhouse gas emissons from 5— 8%
below their 1990 levels within this period.*”® The Protocol included a requirement that
negotiations for a second period must begin by 2005. The emissions reduction demanded
by the Kyoto Protocol isfar below the leve of cuts required to prevent ‘ dangerous
interference’ with globa climate. The IPCC estimates that for this, 60-80% cuts would be
necessary. However, the Protocol carries in-built mechanismsthat dlow for stronger action
in the future as well asthe inclusion of developing countries”



Flexible Mechanisms

The Protocol includes three mechanisams through which Parties can offset their carbon
dioxide emissons. These are Joint Implementation (J1), Emissions Trading and the Clean
Development Mechanism (CDM). J means that countries can clam credit for emission
reductions arising from investments — for example in low-emissonstechnology - in other
indugtridised countries. Emissons trading alows countries that reduce emissions more than
isrequired by their specified target to sell excess emissions credits to countries that struggle
to meet their own target. Both J and emissions trading reduce pressure on industridised
nations to make domestic cuts. The CDM gives developed countries credit for financing
projects which reduce or avoid emissions in developing countries. While J and emissons
trading, *...shift around the pieces of the industrialised countries overall 5% target’ *® the
CDM reduces emissions in developing countries which have no targets, and as credits
gained by investing in CDM projects enable indudtridised countries to avoid domestic
emissons reductions, the CDM is, at best, globally carbon-neutral.*®* The main advantage
of the CDM isthat through encouraging the transfer of clean technology, it enhances
developing country capacity to make the trangtion to cleaner production, and as such it
promotes sustainable development.

The argument for including these three mechanisms in the Kyoto Protocol was that they
would alow countriesto cut their emissonsin the chegpest ways possible and so reduce
the cost of compliance, aswell as simulate internationa investment and support cleaner
economic trangition and development.*® The Protocol stipulates that J and emissions
trading must be supplementa to domestic action, and therefore must comprise no more than
20% of a Party’ starget for the first commitment period. Neverthdess, theinclusion of
these mechanisms has proved controversid. Many NGOs fear the mechanisms may be
exploited, and undermine the objectives of the UNFCCC and the Protocal.

Particularly contentiousis the role of *carbon sinks within the CDM. Assnkssuch as
forests absorb CO, from the atmosphere, articles 3 and 12 of the Kyoto Protocol alow
countries to enhance or cregte aSnk in a developing country as a means of meeting their
emission reduction requirements. This means that, for example, arainforest could be sold
for its Sink capacity to a developed country in exchange for cash.*® The theory is thet the
polluter can emit CO, equa to the amount of CO, the sink can absorb, so that the emission
has no impact on the atmosphere. Countries are dready consdering optionsin forest
management, including reforestation, agro forestry and urban forestry as ameansto store
carbon rather than reducing their emissons a source. However, there are not only
consderable uncertainties associated with sinks - including their cgpacity to remove CO, —
but snks dso have the potentid to become CO, sources. Including the use of Snkswithin
the CDM a so creates the danger that indigenous forests will be deforested and replaced by
fast growing plantations with a grester capacity to absorb CO,."®* Consequently, it seems
wise to delay decisions on the use of sinks until further research has been undertaken.



Adaptation funding

In 2001 rich countries spent $70-80 hillion on energy subsidies, including subsidies for
fossl fuels. Yet they pledged just $0.4 billion ayear by 2005 to assist developing countries
adapt to climate change.®® Funding for adaptation measures such as DMP has traditionally
been alow priority in overseas aid. The Kyoto Protocol established a climate change
adaptation fund, with $500m of new funds a year pledged from the industridised world, yet
thiswill need to be increased and mobilisng more resources generdly will require cregtivity
and innovation. Thereis scope for NGOs to aso influence how exigting climate change
adaptation funds, such asthat established within the Kyoto Protocol, are spent.

Opponents of Kyoto

Severd arguments have been raised againgt the Kyoto Protocol. Its primary opponent is the
USA. Presdent Bush made the following statement on 13th March 2001: “...I oppose the
Kyoto Protocol because it exempts 80 per cent of the world, including mgor population
centers such as Chinaand India, from compliance, and would cause serious harm to the US
economy”.*® |t isimportant to redlise, however, that the Protocol is agloba agreement
and therefore does noat, in fact, exempt mgjor parts of the world. The 186 Partiesto the
Convention (which included the US) agreed to its principle of ‘common but differentiated
respongbilities for industridised and developing countries, with the former taking the lead
as they have grester wedlth and greater emissions.™®” Developing countries that have
subsequently signed or ratified the Kyoto Protocol have a genera commitment to adopt
policies that will mitigate climate change, and to report on their actions. As Grubb states,
‘...thereisaclear underganding that, as industrialised countries start to move their

economies onto aless carbon intensive path, the developing countries will follow’ .22

It has dso been argued that the emissions of developing countries will shortly surpass those
of indudtridised ones, and therefore the notion of ‘common but differentiated
respongbilities isunfair. However, industrialised countries produce around two thirds of
the world's CO, emissions while accounting for less than a quarter of the world's
population, and it is predicted that their emissonswill continue to be far higher than
developing countries beyond 2020.'%°

A further argument used by opponents of the Kyoto Protocal is that the long-term cost of
reducing greenhouse gas emissions as per the requirements of the UNFCCC is very high,
and indudtridised nations would make a better investment by securing economic growth in
developing countries. However, Sir John Houghton refutes this argument:  Studies show
that the necessary action to achieve carbon dioxide emissions (as required by the FCCC), if
carefully planned and phased, islikely to cost less than 1% of the Globa World Product,



much less than the likely cost of damage and adaptation would be if there was no action at
[

The Kyoto Pratocol will enter into force and become legdly binding when it has been
ratified by aminimum of 55 countries, including countries that represent 55% of
industridised nations 1990 CO, emissons. At the time of writing, 34 countries have ratified
the Protocol, most of which are devel oping countries. (For up-to-date information on which
countries have ratified, see website www.panda.org/climate). Industriaised netions, in
ggning the treaty, have indicated their intent to ratify it dthough mogt are preferring to wait
until the details of the Protocol’ s mechanisms have been concluded before they do so.

To conclude, climate change mitigation processes are underway and NGOs have a part to
play in urging their governments to ratify the Protocol as soon as possible and make amore
redidtic attempt to mitigate climate change through even greater emissions cuts. Reducing
greenhouse gases, however, is not just agovernmentd respongbility. Individuas must dso
address their own consumption patterns and ensure that the choices they make are
environmentaly sustainable. Again, NGOs can assst with this by educating their supporters
about the effects of climate change and how their choice of lifestyle affects the poor.

Climate change adaptation

‘Climate change adaptation is a necessary strategy at all scalesto complement

climate change mitigation efforts .***

In view of the IPCC's predictions that climate change will increasingly wresk havoc on the
developing world, there is an urgent need for the most vulnerable countries to take
immediate adaptive measures. Until recently discussions around adaptation have been
limited, as the climate change agenda has been driven by environmenta groups whose
primary objectives have been to reduce greenhouse gas emissonsin order to protect the
environment. However, as developing countries continue to suffer the effects of globa
warming in the form of storms, floods and droughts, dimate change is being increasingly
viewed as a humanitarian concern as well as an environmental one, and the need for
adaptation is now a priority. Asthe British Red Cross dates, ‘While fighting (climate
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change), the world has no choice but to aso find ways of living withiit'.

It is sometimes argued that prioritisng adaptation to future climatic dissstersisless critical
than dedling with current crises facing developing countries (such as HIV/AIDS).

However, Helmer observes the following: * The speed and impact of disasters will increase.
| do not think that we can say that it will be busnessasusud. If we do wewill not be able
to cope’.*** In order to ‘cope’ with the effects of dlimate change in the future, adaptation
must begin today.



Disaster Mitigation and Preparedness

Disaster mitigation and preparedness (DMP) isavita component of adaptation to climate
change. Magor hurricanes and floods aitract instant media interest and rapid humanitarian
response, but it is not enough to support immediate crises through relief activities without
enabling communities to prepare for and mitigate the effects of future disasters. When
community and nationa level DMP is undertaken in developing countries, it reducesthe
negative impacts of extreme weather events. For example, cyclone sheltersin the Bay of
Bengd have proved effective in saving livesin the event of mgor cyclones (such asthat of
1991). Also, drought in Africain the 1960s, 70s and 80s resulted in widespread starvation
and loss of life but in the 1990s a Smilar disaster was avoided as aresult of the
edtablishment of more effective early warning and response systems.

A largerange of preparedness and mitigation mesasures are possible, many of them

relatively chegp and smple to implement. They are dso cod-effective: the World Bank has
caculated that economic losses worldwide from climate related disasters could be reduced
by 280 billion US dollars by investing just a seventh of that sum in disaster preparedness™

Local level/community flood preparedness and mitigation includes:

- Ensuring tha buildings are stormvflood proof

- Condructing, or turning an existing building into, an emergency shelter
- Edablishing evacuation routes

- Protecting water supplies

- Preparing emergency supplies of food

- Hrg adtraning

- Reforettation

Local level/community drought preparedness and mitigation includes:

- Enhancing agricultura production

- Egablishing community grain banks

- Food preservation

- Improved water resource and watershed management
- Despwels

- Drought-resistant crops

- Adapting planting schedules

- Soil presarvation

National level DMP for floods and droughtsincludes:
- Conducting regiond vulnerability assessments

- Edadblishing early warning systems
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Providing communities with ‘saf€’ land for building, i.e. avay from flood-prone areas
Strengthening infrastructure (such as roads and bridges)

Large-scae reforestation

Protecting watersheds

Good urban planning

It isimportant that both nationa and local level DMP is undertaken in a vulnerable region.
Asmogt lives are saved during the first 48 hours of a disaster, and nationd or internationd
emergency relief aid often does not arrive until 72 hours after the disaster has occurred,
communities need to be equipped and taught how to help and save themsdlves and their
livelihoods. While nationd early warning sysems, for example, are a very necessary DMP
measure, if communities do not know how to respond to these warnings, lives will sill be
logt.

NGOs can play avitd role in both raising governmental awareness of the need to engagein
DMP, and working alongside locd and central government to implement community- based
disaster preparedness and mitigation planning.

I nfluencing National Policy

Asglobd warming will increasingly affect the poor over the next century, the implications of
climate change for sustainable development must influence nationa policy. Decison makers
and paliticians should be aware of their country’s level of vulnerability and adgptability to
climate change, and subsequently implement sustainable development initiatives that
maximise the benefits of dimate change while minimising itsrisks'® There are severa
nationa policies and strategies that should take climate change into account:

Poverty Reduction Strategy Papers

In 1999 the World Bank/IMF required countries seeking debt relief under the HIPC
Initiative to produce a Poverty Reduction Strategy Paper (PRSP), detailing how they would
use debt relief money to reduce nationa poverty. Each country now has to research the
causes of poverty and draw up a plan to tackle the problems identified, which must be
backed by al partners (donor countries and agencies). PRSPs are very important; not only
do the World Bank and the IMF plan to extend the PRSP approach from the 40 HIPCS to
al countries recalving assistance from the Internationa Devel opment Association (20-30
additional countries), but PRSPs are dso likely to become the framework into which other
donors will direct their funds.



PRSPs offer good opportunities for input from civil society. If a PRSP processis
underway, those seeking to advance DMP could draw their government’ s attention to the
country’s vulnerability to climate change and disasters and ensure thet thisis adequately
accounted for and addressed within the PRSP. Some Tearfund partners have observed that
their country’ sdraft (or ‘interim’) PRSP lacks sufficient attention to long-term climate and
environmental issues and has little or no focus on disaster preparedness and mitigation, and
they have raised this concern with their government. Where a PRSP has dready been
agreed, NGOs have arole to play in pushing for its implementation and monitoring.

It isworth noting that countries may have a strategy for tackling poverty but caled by a
different name, such as Bolivid s ‘Nationd Diaogue . Other strategy-making processes
exig in addition to PRSPs, such as the Nationa Strategy for Sustainable Devel opment
(NSSD) which every country should have in place by 2005. Discussonis currently
underway over the need to bring dl these Strategies together, or at least ensure that they do
not conflict with each other.

Sectoral Planning

Climate change and disaster preparedness and mitigation need to be fully integrated into
other appropriate national sectoral and cross-sectora policies and drategies. These include
land and water management, agriculture, rurd development, health and education. For
example, an dready water-scarce country anticipating adeclinein rainfal as aresult of
globad warming must take thisinto account in its water resource management strategy (this
may involve developing new water sources and infrastructure to mitigate the impacts of
drought) and its agriculturd policies (which must seek to increase food security).

NGOs may need to engage in advocacy a the nationd leve to ensure their government
implements environmenta and developmenta policies that take account of climate change.
Climate change increases the dready present need for nationd policies to address the
country’ s sustainable devel opment requirements. For example, the IPCC observes that
systems most vulnerable to globd warming are likely to be *...unmanaged water systems
and systems that are currently stressed or poorly and unsustainably managed due to policies
that discourage efficient water use and protection of water quality...”.**® Thethrest of
decreased rainfal, therefore, renders the need for improving such poorly managed water
systems within a particular region even more crucid.

It isimportant to remember that climate-related disasters are expected to increase not only
asaresult of globa warming but dso as aresult of humaninduced environmentd
destruction. Indeed, with reference to Latin Americathe IPCC asserts that the impact of
climate change on the region must be consdered aongsde the impact of unsustaingble
land-management practices and increasing population, and states, ‘1n most cases, it is
impossible to separate the effects of these impacts, and land-use impacts and population
growth are expected to result in more severe changes than are chengesin dimate **” The
|PCC observes, for example, that even if climate change brought wetter conditionsto Latin



America, human activity could *...escalate the desertification process .**® Therefore,
nationa policies must take account of climate change as well as address other practices that
destroy the environment such asillegd logging and unsustainable agriculture.

Disaster Management Strategies

Some Tearfund partners have observed alack of attention to disaster mitigation and
preparedness in their countries disaster management srategies. Through discussons with
these partnersit is gpparent that some national governments focus on relief and
recongtruction while ignoring the need for pre-disaster planning (with much of this
recongruction failing to take into account the risk of future disasters). It has dso been
observed that where governments do recognise the need for disaster preparedness, they
have tended to focus on the development of large- scde technology such as nationd early
warning systems while ignoring the need to teach loca communities how to prepare for and
respond to disasters. There is scope, therefore, to influence national government disaster
management planning to ensure that sufficient attention is place on pre-disaster planning —
including & community levd.

The World Summit on Sustainable Development

The World Summit on Sustainable Devel opment (WSSD) will be held in Johannesburg in
August 2002. The WSSD isafallow up to the 1992 Rio Earth Summit, and is the biggest
poverty summit for a decade. Agenda 21 (agloba action plan to achieve sustainable
development) was agreed a the Earth Summit. Following areview of globa progressin
implementing Agenda 21, the WSSD ams to set new priorities for the 21t century and
edtablish how these prioritieswill be achieved. Unlike the Earth Summit, the focus thistime
ison poverty and linking the environment to socid and economic development. It is agreed
that The Millennium Development Goas'*® should form the basis of the implementation plan
the Summit amsto ddliver.

It is hoped that the Summit will reinvigorate the spirit of Rio and move the world into a
deeper level of sustainable development. Agreements made in Johannesburg must be
followed up, and both Northern and Southern governments should be held accountable for
any falureto act on them. NGOs can play arolein thisthrough following the progress
made by their governments in pursuing the implementation document forthcoming from the
WSSD and assisting or chdlenging implementation, or lack of it, where necessary.

Issues high on the agenda of the WSSD, and that are particularly relevant to the issues
outlined in this paper, are water and sanitation, energy, climate change adaptation, and
food security. Thereisasgnificant amount of attention paid to climate change adaptation
within the WSSD draft Plan of Implementation,®® including afocus on the need to assist
developing counties prepare for and mitigate disasters at community and nationa level.



NGOs should learn exactly what agreement was made at the WSSD in the area of climate
change mitigation so that, working with their governments, they can maximise its potentid.

To summarise this section on influencing nationd policy, ‘ The message. . .isdlear: future
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risks can be reduced if climate change isincorporated into al current planning’.
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Conclusion

The fact that climate change has serious consequences for development is reveded through
the growing numbers of humanitarian catastrophes, the imminent disappearance of coastal
zones and even smdll idand gtates, and the steedily growing numbers of ‘ environmental
refugees that the world is experiencing as aresult of higher temperatures and risng sea
levels. The Centre for Advanced Studies in Bangladesh has caculated that ‘every dollar
invested in the country is absorbed by the cost of dedling with predictable disasters .2
Unless the development community recognises that climate change is dready happening and
takes the predictions of the IPCC serioudy, development efforts will be medein vain and
the poor will become poorer.

Response to the issue of climate change must take the following forms:

- Globa climate change mitigation processes are underway but these are insufficient to
address the problem. Northern governments must be urged to commit to deeper cutsin
greenhouse gasesin the near future.

- Climate change mitigation is not just the responsibility of governments. Business and
industry must begin the trangtion to ‘clean’ technology and individuas must assess ther
own lifestyles and ensure thet they are doing dl they can to minimise their own contribution
to globa warming.

- Adaptation to climate change — such as disaster preparedness and mitigation - is essentid
to safeguarding progress made in development. It also proves cost effective; asthe NGO
Christian Aid observes, “A number of attempts have been made in recent times to estimate
the cogt of anthropogenic climate change worldwide. The results of these andyses are
unmistakeable: in the long term the cost of preventive strategies is much lower than the
losses to be expected as a result of climate change’. %

- Climate change must be accounted for in dl local and nationa development planning. As
the IFRC states, * ... future devel opment decisions must be viewed through the lens of risk
reduction’.*** Climate change intengifies the need for governments to have nationd policies
in place that address their country’ s sustainable devel opment needs.

Theissue of climate change must be addressed as amatter of urgency. If itisnot, asa
recent headline in The Guardian declared, ‘ The socid and economic costs of global
warming will block al progressin the developing world' 2%
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Questions for discussion

1/ How shoud the climate change impacts that have been predicted for Latin America,
southern Africaand Adainfluence the formation of nationd and loca policy in these
regions?

2/ What are the implications of climate change for trade, both in developed and in
developing countries? (On average, 1 tonne of carbon is produced for every $3,000 of
World GDP)

3/ How can climate change be incorporated into Tearfund' s strategy for disaster
management?

4/ How should the implications of climate change as outlined in this report influence relief
and development project appraisal? (For example, how should Tearfund respond to
community development that fallsto integrate risk reduction?)

5 How should dimate change influence Tearfund' s alocation of resources?

6/ How can we ensure that project proposa, implementation and appraisal are ‘viewed
through alens of risk reduction’?

7/ What messages should Tearfund and other NGOs be conveying to supporters?

8/ How can NGOs raise public and government awareness of theissuesraised in this
paper?

9/ How can NGOs be encouraged to undertake advocacy around some of the issuesraised
in this paper?

10/ What messages around climate change should we be conveying to the media?
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Useful resources

Key resources dready referenced in the bibliography are asfollows:.

World Disasters Reports 1999, 2000, 2001 and 2002

(provide disaster data and in-depth andysis of disaster impacts and mitigation).

Website: www.ifrc.org has more information. To order the books telephone: (44) (20) 7240
0856

| PCC Special Report The Regional I mpacts of Climate Change: An Assessment of
Vulnerability — Summary for Policymakers

(Contains detailed information on the regional impacts of climate change).

Avallable online at www.ipcc.ch

Summary for Policymakers (A Report of Working Group 1 of the
I ntergovernmental Panel on Climate Change)

(Contains globa climate change data and predictions)

Summary for Policymakers Climate Change 2001: Impacts, Adaptation, and
Vulnerability

(Contains assessment of climate change impacts and global/regional vulnerability

Both summaries available online at www.ipcc.ch

Global Environmental Outlook 2000 (2002 edition out now)

(Contains detailed globa and regiona environmental analysis and policy responses)
For these and other relevant resources contact:

United Nations Environment Programme

PO Box 30552, Nairobi, Kenya

Td: +254 2 621234

E-mail: geo@unep.org

http://www.unep.org

United Nations Framework Convention on Climate Change (UNFCCC) Climate
Change Information Kit

(Contains highly accessble summaries of climate change impacts)

Available online & www.unfccc.int

Useful websites:

The World Wide Fund for Nature (for analysis of climate change, the UNFCCC
and the Kyoto Protocol): www.panda.org/climate

Tearfund: www.tearfund.org and www.tilzinfo (internationa website)

The Tyndall Centre for Climate Change Research: www.tyndal.ac.uk



The Hadley Centre for Climate Prediction and Research: www.metoffice.com

United Nations Environment Programme: wWww.unep.org
United Nations Development Programme: www.undp.org

World Bank: www.worldbank.org
I nter-American Development Bank: www.iadb.org
(includes information on sustainable development, climate change and DMP)

World Health Organisation: www.who.int
Pan American Health Organisation: www.paho.org
(includes information on the effect of dimate change and disagters on hedlth)

World Summit on Sustainable Development website: www.un.org/rio+10
(information about the Summit process including the draft Plan of Implementation)

I nternational Federation of Red Cross and Red Crescent Societies: www.ifrc.org
(includes information on DMP and DMP case studies)

Rdevant Tearfund resources;

Poverty and the Environment — an information briefing

Thirsty World — an information and discussion paper on water

When Disaster Strikes - Tearfund mediareport on disasters

Tearfund media reports on water and sanitation

Discussion paper on sustainable consumption (forthcoming)

Advocacy Toolkit Understanding Advocacy

PILLARS Guide Preparing for Disaster (Information for community groups to
use and discuss)

All of these resources are available on Tearfund' sinternationa webste.

Christian Perspectives on Disaster Management Training Manual (and Trainer’'s
Guide), Interchurch Relief and Development Alliance
(Contains guidance on how to lead disaster management workshops)

Further information on Tearfund resourcesis available from:
Resource Development Team

PO Box 200, Bridgnorth, Shropshire. WV 16 4WQ, UK
Tel: +44 (0) 1746 768750

E-mall: roots@tearfund.org
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Church based organisations working on climate change / environment/ sustainable
devdopment issues.

The John Ray Initiative

University of Gloucestershire, QW212, Francis Close Hall,
Swindon Road, Cheltenham. GL50 4AZ, UK

Tel: 012 4254 3580

E-mal: jri@chdt.ac.uk

A Rocha — Christiansin Conservation
3 Hooper Street,

Cambridge. CB1 2N2, UK

Tel: (44) 1387 710286

E-mail: internationa @arocha.org

Christian Ecology Link

20, Carlton Road,

Harrogate, N. Y orkshire. HG2 8DD, UK
Tel: 00 44 1423 871616

E-mail: ce2000@Chrigtian-ecology.org.uk

The World Council of Churches (provides an in-depth andysis of climate change)
PO Box 2100,

1211 Geneva 2, Switzerland

Td: (41 22) 791 6111

E-mall: infowcc@wcc-coe.org
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