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The hum
an dram

a of clim
ate change w

ill largely be 
played out in Asia, w

here over 60 per cent of the w
orld’s 

population, around four billion people, live. The latest 
global scientific consensus from

 the Intergovernm
ental 

Panel on C
lim

ate C
hange (IPC

C
) indicates that all of 

Asia is very likely to w
arm

 during this century. W
arm

ing 
w

ill be accom
panied by less predictable and m

ore 
extrem

e patterns of rainfall. Tropical cyclones are 
projected to increase in m

agnitude and frequency, w
hile 

m
onsoons, around w

hich farm
ing system

s are designed, 
are expected to becom

e m
ore tem

peram
ental in their 

strength and tim
e of onset. This report asks, w

ill global 
w

arm
ing send Asia and the Pacific ‘up in sm

oke’?
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I had the privilege of w
riting the forew

ord for the first U
p in sm

oke report published in 
2004 by a group of N

G
O

s focusing on clim
ate change and developm

ent. I am
 glad 

that the current volum
e continues in the sam

e spirit and direction that w
as evident 

in the first. It is becom
ing increasingly clear that developm

ent policies and initiatives 
w

ill have to include explicitly several aspects related to clim
ate change. W

hile going 
through the forew

ord that I w
rote for the 2004 volum

e, I find that the concerns and 
priorities that I had touched on as part of that w

rite-up, if anything, have becom
e 

stronger, and the uncertainties associated w
ith w

hat I had stated then have been 
reduced significantly.

Since 2004, w
e have recently brought out three reports of the Intergovernm

ental Panel 
on C

lim
ate C

hange (IPC
C

) Fourth Assessm
ent R

eport w
hich deal w

ith the physical-
science basis of clim

ate change; aspects of im
pacts, vulnerability and adaptation, 

as w
ell as m

itigation issues. O
ne dom

inant characteristic of these reports is the 
significant advance that has taken place in know

ledge related to clim
ate change 

based on recent research that has been carried out in several parts of the globe. 
U

nfortunately, there are still gaps w
hich exist in several countries and regions, w

hich 
require to be filled up urgently through location-specific research if w

e are to com
e 

up w
ith m

eaningful plans and priorities for action. The reports of the IPC
C

 W
orking 

G
roups, w

hich have been com
pleted and released this year, shed new

 light on 
observations related to clim

ate change in several parts of Asia as w
ell as on projects 

for the future. It has becom
e clear that Asia w

ould see som
e m

ajor changes as a result 
of the im

pacts of clim
ate change, and several of these are becom

ing evident already. 
Even m

ore com
pelling are the projections of future clim

ate change and associated 
im

pacts in Asia, w
hich require an integration of adaptation to clim

ate change w
ith 

developm
ent policies. R

equired m
easures w

ould include im
provem

ents in the 
efficiency of w

ater use, upgrading healthcare and m
edical services, proper form

ulation 
and im

plem
entation of coastal zoning regulations as w

ell as changes in agriculture, 
w

hich m
ay be affected by reduced yields of som

e crops.

It is hoped that this volum
e w

ill be read carefully by policy-m
akers, researchers, 

industry executives and m
em

bers of civil society in Asia and elsew
here, to gain 

insights into the challenge of clim
ate change in this region and the steps required to 

tackle it.

R
 K Pachauri, C

hairm
an, Intergovernm

ental Panel on C
lim

ate C
hange (IPC

C
)  

and D
irector G

eneral, The Energy and R
esources Institute (TER

I)

Forew
ord
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S
um

m
ary and overview

The hum
an dram

a of clim
ate change w

ill largely be played out in Asia, w
here over 60 

per cent of the w
orld’s population, around four billion people, live. O

ver half of those 
live near the coast, m

aking them
 directly vulnerable to sea-level rise. D

isruption to 
the region’s w

ater cycle caused by clim
ate change also threatens the security and 

productivity of the food system
s upon w

hich they depend. In acknow
ledgem

ent, both 
of the key m

eetings in 2007 and 2008 to secure a global clim
ate agreem

ent w
ill be in 

Asia. 

The latest global scientific consensus from
 the Intergovernm

ental Panel on C
lim

ate 
C

hange (IPC
C

) indicates that all of Asia is very likely to w
arm

 during this century. 
W

arm
ing w

ill be accom
panied by less predictable and m

ore extrem
e patterns of 

rainfall, including droughts and m
ore extrem

e inundations. Tropical cyclones are 
projected to increase in m

agnitude and frequency, w
hile m

onsoons, around w
hich 

farm
ing system

s are designed, are expected to becom
e m

ore tem
peram

ental in their 
strength and tim

e of onset. Ironically, if certain types of industrial pollution are reduced, 
the tem

porary cooling effect that results from
 having blankets of sm

og, could lead to 
very rapid w

arm
ing. But existing projections are already bad enough.

The term
 ‘global w

arm
ing’ is m

isleading, how
ever. W

hile the greenhouse effect is 
causing an overall w

arm
ing of Earth, the effects on the clim

ate and w
eather are 

regional. The vast expanse of the Asia-Pacific region m
eans it includes a huge 

diversity of clim
atic zones. As a result, the im

pacts of clim
ate change w

ill be equally 
diverse. There are cold, densely forested regions in the north (boreal Asia), ranging to 
deserts in the land-locked regions of the Eurasian continent (arid and sem

i-arid Asia), 
tem

perate regions tow
ards the east of the continent (tem

perate Asia) and regions rich 
w

ith fauna and flora in tropical Asia. Am
ong these, the arid and sem

i-arid regions of 
Asia are set to suffer further shortages and w

ater stress, w
hile tropical, tem

perate and 
boreal Asia are likely to experience an increase in flooding. 

The Pacific islands, w
hich are scattered across thousands of square kilom

etres 
of ocean, are m

ainly located in the tropics. M
any Pacific countries are clusters of 

num
erous low

-lying atolls and islands, w
ith tropical forest cover, m

angroves and palm
-

lined beaches. R
ising sea levels due to therm

al expansion of ocean w
ater and m

elting 
glaciers and polar ice caps m

ean that som
e com

m
unities living on these islands have 

already fallen victim
 to the im

pacts of clim
ate change.

At the sam
e tim

e several factors contribute to an exponential rise in environm
ental 

stress that, in turn, increases the vulnerability of people and ecosystem
s to a changing  

clim
ate. These factors include: air and w

ater pollution, w
ater scarcity, and ever 

increasing consum
ption that, coupled w

ith m
ass production for the global m

arkets, 
produces grow

ing m
ountains of w

aste. 

N
atural clim

atic variability is hugely significant to this region, in particular the El N
iño-

Southern O
scillation (EN

SO
) and the Asian m

onsoon phenom
ena. Both result from

 
connections betw

een the atm
osphere and ocean, and have large-scale effects. 

Although EN
SO

 has global im
pacts, it is a dom

inant feature of the clim
ate in the Asia-

Pacific region. D
uring El N

iño, w
hen the Pacific O

cean w
arm

s, drought conditions in 
the Indonesian Archipelago prevail, increasing the risk of forest fires. An EN

SO
-driven 

w
eakening and equator-w

ard shift of the Asian m
onsoon often bring sum

m
er drought 

to northw
est and central regions of India and heavy rainfall in the northeast. C

lim
ate 

m
odels predict that the increase in strength and m

agnitude of the EN
SO

 phenom
enon 

due to global w
arm

ing is likely to w
eaken the Asian m

onsoon. But the outcom
es 

are unpredictable and som
e studies suggest that the retreat of Eurasian snow

 cover 
could have the opposite effect and strengthen the m

onsoon. But m
ovem

ent in either 
direction puts m

ore pressure on people to adapt. 

There is grow
ing consensus about the current challenges facing Asia and w

hat is 
needed to tackle them

. M
any of these are elaborated in this report. There is reason to 

hope. There is already enough know
ledge and understanding to know

 w
hat the m

ain 
causes of clim

ate change are, how
 to reduce future clim

ate change, and how
 to begin 

to adapt.

This report looks at positive m
easures that are being taken – by governm

ents, by civil 
society and by people them

selves – to reduce the causes of clim
ate change and to 

overcom
e its effects. It gives exam

ples of em
issions reduction; alternative w

ater and 
energy supply system

s; preservation of strategic ecosystem
s and protected areas; 

increasing capacity, aw
areness and skills for risk and disaster m

anagem
ent; and the 

em
ploym

ent of effective regulatory and policy instrum
ents. The challenge is clear and 

m
any of the solutions are know

n: the point is, to act. In O
ctober 2004, U

p in sm
oke? 

– the first report from
 the U

K
’s W

orking G
roup on C

lim
ate change and D

evelopm
ent – 

created a united call for action from
 environm

ent and developm
ent groups, identifying 

three overarching challenges:

1. 
H

ow
 to stop and reverse further global w

arm
ing.

2. 
H

ow
 to live w

ith the degree of global w
arm

ing that cannot be stopped.

Executive sum
m

ary
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3. 
H

ow
 to design a new

 m
odel for hum

an progress and developm
ent that is clim

ate 
proof and clim

ate friendly and gives everyone a fair share of the natural resources 
on w

hich w
e all depend.

C
lim

ate change in C
hina and India

Just tw
o nations, India and C

hina com
bined, account for w

ell over one-third of the 
w

orld’s population. Across the tw
o over 250 m

illion people saw
 their incom

es rise 
above U

S$1 a day betw
een 1990 and 2001. Yet even at incom

e levels of around 
U

S$1 a day, infant m
ortality rates as high as one in six are com

m
on. And, m

alnutrition 
has been less effectively tackled, particularly in South Asia, w

here around half the 
population of 0- to 5-year-olds are m

alnourished. A decrease in food security due to 
clim

ate change is likely to exacerbate this problem
. W

idespread droughts in Indian 
states, such as M

aharashtra, in recent years have contributed to soaring suicide rates 
am

ong heavily indebted farm
ers.

Increasingly intense rainfall, particularly during sum
m

er m
onsoon, could increase the 

risk of flooding. Already a large num
ber of floods have occurred in C

hina in the last few
 

years, m
ainly over the m

iddle and low
er basins of the Yangtze (C

hangjiang), H
uaihe 

and H
aihe. 

In arid regions of C
hina, tem

peratures have risen since the 1970s, and w
ill continue to 

rise. R
ainfall is already low

 in arid regions, and is expected to decline further, although 
the tem

poral and spatial variability of predicted changes in rainfall are high. D
rought in 

north C
hina has increased, resulting in severe agricultural losses. Already, som

e 82 per 
cent of the glaciers in w

estern C
hina reportedly are retreating due to clim

ate change. 

India’s clim
ate is dom

inated by the southw
est m

onsoon, w
hich brings m

ost of the 
region’s life-giving rainfall. H

eavier rainfall during the sum
m

er m
onsoon could increase 

flooding, but, there is a w
orse prospect of the m

onsoon potentially failing w
ith the 

increasing frequency and intensity of the El N
iño phenom

enon. W
ith over 6,500 

kilom
etres of low

-lying, densely populated land, m
illions of Indians are at significant 

risk from
 sea-level rise. In August 2007, British aid agencies, including those in the 

W
orking G

roup, asked the U
K public for funds to assist up to 28 m

illion people 
affected by flooding in South Asia. M

ost w
ater sources in affected areas of India, 

Bangladesh and N
epal w

ere said to be contam
inated or subm

erged. 

Farm
ing and food

The threat from
 clim

ate change to food production in Asia is striking in the case of 
Bangladesh. O

ver 70 per cent of Bangladeshis rely on farm
ing in one w

ay or another, 
and it em

ploys seven out of ten people in the labour force. But tem
perature and rainfall 

changes have already affected crop production in m
any parts of the country, and the 

area of arable land has decreased. A study by the International R
ice R

esearch Institute 
(IR

R
I) show

ed that increases of 1°C
 at night-tim

e during the grow
ing season, w

ell 
w

ithin the predicted range of global w
arm

ing, w
ould reduce global rice yields by  

10 per cent w
hile another global study show

ed that the production of rice and w
heat 

could fall by eight per cent and 32 per cent respectively by the year 2050. 1 In a region 
w

hose population is still rising, if the ability to grow
 food is w

eakened by clim
ate 

change, the health and livelihoods of m
illions of people w

ill be at risk. 

The latest clim
ate N

ational Assessm
ent R

eport published by the C
hinese 

G
overnm

ent, 2 estim
ates that clim

ate change is already having a negative im
pact 

on C
hina’s agricultural production. If no action is taken, it w

arns, the productivity of 
C

hinese agriculture w
ill fall by five to ten per cent. By the second half of this century, 

the production of three staple crops – w
heat, rice and corn – could fall by up to 37 per 

cent. In India, less w
ater for rain- and m

eltw
ater-fed agriculture could cause a loss of 

up to 30 per cent of India’s agricultural production, including food grains.

R
ecom

m
endation

Asia is hom
e to 87 per cent of the w

orld’s know
n 400 m

illion sm
all farm

s. C
hina alone 

accounts for alm
ost half follow

ed by India w
ith 23 per cent. M

any Asian countries 
like Indonesia, Bangladesh and Vietnam

 are also hom
e to m

illions of sm
all-scale 

farm
ers. To cope w

ith a changing environm
ent Asian sm

all-scale agriculture w
ill 

need dram
atically increased support, and an approach to farm

ing built on m
axim

um
 

appropriate, locally adapted crop diversification that boosts biodiversity. H
ighly diverse 

system
s, as opposed to com

m
ercial m

onocultures, are m
ore resilient and overall are 

often m
ore productive. Although som

e technological advances w
ill facilitate adaptation 

to clim
ate change, farm

ing based on expensive and energy-intensive fossil-fuel-based 
inputs w

ill be both vulnerable to fuel-price rises and w
ill further add to the release of 

greenhouse gases and environm
ental vulnerability. Vitally, sm

all-scale farm
ers need 

support by a favourable policy environm
ent and research that addresses the problem

s 
that they, them

selves, have identified. G
reater investm

ent in the agricultural sector 
is needed to increase productivity. Boosting production and im

proving distribution is 
crucial, and doing so requires system

s that com
bine new

 insights and approaches 
w

ith the w
isdom

 of traditional farm
ing and drought-control techniques. G

overnm
ents 

m
ust guard against the dangers associated w

ith clearing forests and putting biofuels 
ahead of food crops. 

‘The tim
e for w

ords is over…
 If the hum

an race has not advanced to the point 
w

here w
e can put aside im

m
ediate self-gratification for the larger global good 

and our ow
n futures, then I fear for w

hat the w
orld of the next ten years and 

thereafter w
ill becom

e.’President Leo Falcam
, Federated S

tates of M
icronesia 

W
orld S

um
m

it on S
ustainable D

evelopm
ent, 3 S

eptem
ber 2002
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Energy
Eighty per cent of the carbon dioxide released into the atm

osphere each year that 
is connected to hum

an activity is due to the burning of fossil fuels m
ainly used to 

produce electricity, heat or transport.

W
hile the use of fossil fuels in Asia continues to spiral upw

ards, per capita greenhouse 
gas em

issions across the continent are still far below
 European and Am

erican levels. 
At the sam

e tim
e, Asia is a w

orld leader in developing and installing a vast array of 
clean, efficient, renew

able energy technologies. A com
bination of solar, w

ind, hydro, 
geotherm

al and biom
ass technologies are bringing pow

er, heating and light to m
illions 

w
ho have never benefited from

 reliable access to energy. From
 m

icro-level household 
system

s to sm
all-scale grids supplying w

hole com
m

unities, m
ore and m

ore people are 
finding that clean renew

able energy is the answ
er. 

In 2004, C
yclone H

eta struck the Pacific island of N
iue, the sm

allest nation on Earth, 
and destroyed 70 per cent of its infrastructure. After the population’s im

m
ediate needs 

w
ere m

et, the G
overnm

ent set out to m
ake N

iue the first nation on Earth to m
eet all 

its energy requirem
ents from

 renew
able sources. N

iue had been entirely dependent 
on im

ported diesel for all its energy needs. N
ow

, it has signed an agreem
ent w

ith 
G

reenpeace, to m
ake the shift to w

ind energy. O
ther sm

all islands in the Sunderbans 
off the south coast of India have set them

selves sim
ilar targets.

The am
azing flexibility of renew

able energy technologies is visible in the rem
ote region 

of C
halanbeel in Bangladesh. H

ere, a fleet of boats fitted w
ith photovoltaic system

s 
deliver a com

bination of services including children’s education, libraries, training in 
sustainable agriculture, health advice, batteries charged to run solar hom

e lighting 
system

s, m
obile phones and Internet access, in w

hich the energy for the services 
com

es directly from
 the sun. 3

B
iofuels: blessing or curse?

Biofuels are seen by som
e as a w

ay to com
bat clim

ate change and provide an 
alternative source of fuel in the face of decreasing global oil reserves. Indonesia 
has som

e six m
illion hectares of land under oil palm

 and the G
overnm

ent is actively 
encouraging further expansion. In 2007, the Indonesian G

overnm
ent signed 58 

agreem
ents w

orth U
S$12.4 billion in order to produce about 200,000 barrels of  

oil-equivalent biofuel per day by 2010 and replace 10 per cent of the country’s total oil-
based fuel needs. This could result in the em

ission of an additional 300 m
illion tonnes 

of carbon dioxide to the atm
osphere each year. C

um
ulatively, the contribution to global 

carbon dioxide em
issions could be very significant.

D
eforestation is already the second-largest contributor to rising levels of carbon 

dioxide in the atm
osphere. As a result of deforestation, som

e of w
hich is for palm

 
oil plantations, Indonesia is the third-largest em

itter of carbon dioxide, after the U
SA 

and C
hina. 4 D

eforestation to m
ake w

ay for large-scale m
ono-cropping of energy 

crops obliterates the ‘green credentials’ of the biofuel. In addition, land clearing for 
large-scale plantations w

ill accelerate the destruction of peatlands, w
hich are vitally 

im
portant carbon stores – containing nearly 30 per cent of all land carbon stores w

hile 
covering only three per cent of the land area. But, the rise of the biofuel m

arket is 
having still w

ider effects. Its econom
ic attraction is leading to conflict betw

een crops 
grow

n for food and those grow
n for fuel. Increasingly, the result is expected to be both 

greater com
petition for land and higher food prices. 

R
ecom

m
endation

W
ealthy industrialised countries m

ust act first and fastest to cut greenhouse gas 
em

issions, but em
erging Asian countries also need to contribute to clim

ate change 
m

itigation by im
plem

enting sustainable developm
ent policies that include halting 

deforestation and developing both energy efficiency and renew
able energy.

The exploitation of fossil fuels in Asia brings som
e short-term

 econom
ic benefits, but 

at great current and future risk to the hum
an developm

ent and security of its people. 
Yet, the potential for sustainable and renew

able energy across Asia is vast, and the 
m

arket, especially in poor com
m

unities frequently unable to gain pow
er from

 large grid 
system

s, is huge. 

To m
eet people’s need for energy, to ‘im

prove health’ at the household level, and to 
help Asia leapfrog W

estern style ‘dirty developm
ent’, international donors, financial 

institutions, energy com
panies and transnational corporations should phase 

out investm
ent from

 fossil fuels. Instead, they should prom
ote access to, w

hile 
aggressively investing in, renew

able and sustainable energy, rem
oving obstacles to the 

transfer of clean technology, supporting the transition dow
n low

-carbon developm
ent 

pathw
ays, and adopting targets and tim

etables to achieve those objectives. Barriers 
to accessing state-of-the-art energy technologies by developing countries m

ust be 
rem

oved and adequate finance m
ust be m

ade available to the developing countries, 
not as loans, but in the form

 of non-repayable grants. Abandoning the grow
th of 

coal in India and C
hina in favour of decentralised, renew

able energy system
s w

ould 
have significant im

pacts on the trajectory of global em
issions grow

th. Both nations 
have a large potential for renew

able energy. For exam
ple, 60 per cent of India’s total 

electricity supply by 2050 could be provided in this w
ay. India and C

hina could choose 
an efficient and clean developm

ent pathw
ay for their energy system

s, w
hich w

ould 
provide them

 w
ith long-term

 energy security. 

The developm
ent of biofuels in Asia places greater pressure on agricultural land and 

results in the encroachm
ent of plantations into the natural environm

ent, particularly 
tropical forests. Europe is one of the largest buyers of palm

 oil grow
n on form

er 
forest areas. The im

pact on biodiversity is extensive and irreversible, and in m
any 

cases benefits accrue only to governm
ents and large corporations rather than local 

com
m

unities. C
onflict over rights to use land often occurs, and inevitably the poor  

lose out. 
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An urgent assessm
ent is needed of w

hether there are carbon benefits from
 different 

biofuel schem
es, as studies indicate that carbon release from

 forest clearance and soils 
due to palm

-oil plantations can render them
 far less carbon efficient than conventional 

fossil fuels. W
estern governm

ents, investors and biofuel com
panies should undertake 

full im
pact assessm

ents on a case-by-case basis before further expanding plantations 
for biofuels. These should include assessm

ents of their costs and benefits in term
s of 

social, econom
ic, energy and environm

ental factors. Social and environm
ental standards 

for biofuel plantations m
ust be developed and adhered to.

H
ealth

G
lobal w

arm
ing w

ill cause m
ultiple im

pacts on hum
an health and a w

ide range of 
diseases – vector-borne, w

ater-borne and respiratory – have dem
onstrated links to 

clim
atic changes. The m

ost vulnerable people w
ill be older age groups and urban poor 

populations. 

Already som
e regions are suffering the consequences. For exam

ple, Bangladesh is 
already vulnerable to outbreaks of clim

ate-sensitive diseases. Incidences of m
alaria 

have dram
atically increased in the last 30 years, and m

alaria is now
 a m

ajor public 
health problem

. O
ther diseases like diarrhoea, skin diseases, asthm

a, hypertension, 
dengue and dysentery are also increasing, especially during the sum

m
er m

onths. 
C

lim
atic factors, such as tem

perature, rainfall and salinity, are directly connected to 
incidences of diarrhoea, skin diseases, kala-azar and other illnesses. C

lim
ate change 

is also likely to affect the distribution, lifecycle, and population dynam
ics of dengue 

fever. Additional factors, such as dehydration, m
alnutrition and heat stress, especially 

am
ong children and the elderly, are closely linked to w

ater supply, sanitation and food 
production. All w

ill be affected by the fact of global w
arm

ing. C
lim

ate change w
ill m

ean 
that there w

ill be less clean w
ater for a country w

here w
aterborne diseases are already 

responsible for 24 per cent of all deaths. 

H
urricanes, storm

s and heavy rainfall have direct life-threatening im
pacts. U

rban and 
coastal populations are particularly at risk from

 storm
 surges, flooding and coastal 

erosion. Increased incidences of disease also follow
 floods. Access to safe drinking 

w
ater is com

prom
ised by drought and other factors, such as glacial m

elt. H
ealth is 

further threatened w
hen nutrition is underm

ined by the im
pact of w

eather extrem
es on 

farm
ing. 

C
hem

ical pollution from
 floodw

aters is an additional health risk. Floods m
ay result in 

the inundation of industrial plants and w
aste-storage facilities; dam

age to pipelines, 
sew

age infrastructure and treatm
ent plants; and spreading of existing chem

ical 
contam

ination (such as oil spills or agricultural chem
icals). This m

ay cause adverse 
effects on hum

an health through ingestion of contam
inated food and w

ater or by 
inhalation. 

R
ecom

m
endation

The challenge to the international com
m

unity is to help m
ap the com

plex health-
related im

pacts of global w
arm

ing, and to ensure that resources are available to tackle 
them

. But, m
ore than that, it is im

portant that the developm
ent policy fram

ew
ork does 

not inadvertently m
ake things w

orse, for exam
ple, by prioritising the m

arket-based 
re-engineering of health system

s and access to w
ater above hum

an need. Specific 
increases of investm

ent are needed in disaster preparedness in the health sector, w
ith 

particular focus on the high rates of disease that com
m

only follow
 floods. M

uch m
ore 

research is also needed to assess changing threats and em
erging issues, such as the 

im
pacts on m

ental health as clim
ate change induces insecurity, uncertainty and fear 

for the future.

M
igration

From
 Bangladesh to the com

m
unities living by the m

ega deltas of Asia and the low
-

lying Pacific islands, clim
ate change stands to greatly increase recourse to the m

ost 
extrem

e form
 of adaptation – m

igration. In general, people don’t w
ant to be forced 

to leave their hom
es. Forced m

igration can have a devastating im
pact on health and 

w
ell-being and an individual’s sense of identity, culture and security. It can also lead to 

conflict betw
een resident com

m
unities and new

 arrivals. 

Internal relocation of populations due to shoreline erosion and rising sea levels is 
already happening in Pacific nations like Vanuatu, K

iribati and Tuvalu. The population 
of the C

arteret Islands – six islands off Bougainville – are facing relocation of the entire 
population to the m

ainland com
m

encing in 2008.

W
here m

igration forced by clim
ate-related environm

ental factors is concerned, the 
international com

m
unity is in a state of denial. D

eveloping countries already bear m
ost 

of the burdens created by m
igration. O

verstretched m
echanism

s designed to deal w
ith 

sm
aller flow

s of political refugees cannot cope. 

In the Pacific, both Australia and N
ew

 Zealand also have international obligations 
under the U

nited N
ations Fram

ew
ork C

onvention on C
lim

ate change (U
N

FC
C

C
) 

to help Pacific island countries and other developing nations in m
eeting the costs 

of adaptation to clim
ate change and develop regional m

itigation and adaptation 
program

m
es. 5 

The options for the Pacific islands and others, apart from
 justifiably berating 

industrialised nations for their lack of action, include m
igration, developing renew

able 
energy sources, stabilising foreshores and resettlem

ent to adapt to the im
pacts of 

clim
ate and sea-level changes. Pacific nations w

ill need a new
 international policy 

fram
ew

ork and new
 sources of funds to im

plem
ent these options and m

ove forw
ard.
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R
ecom

m
endation

Before people are forced to m
ove, assistance should be provided, w

ithin reason, to 
enable people to stay w

ithin their com
m

unity. H
ow

ever, w
hen the clim

ate push factors, 
such as lack of fresh w

ater or sea-level rise, becom
e too extrem

e the international 
com

m
unity m

ust ensure that there are no barriers to their m
ovem

ent. There is an 
urgent need for coordinated plans, from

 local to international levels, for relocating 
threatened com

m
unities w

ith appropriate political, legal and financial resources. N
ew

 
problem

s are em
erging. For exam

ple, as som
e nations lose land, a w

ay to deal w
ith 

threats to Exclusive Econom
ic Zones, and appropriate com

pensation funding, need to 
be developed. R

esources, too, w
ill need to target the appropriate level of governm

ent 
w

ith w
hom

 the responsibility to care for environm
ental refugees w

ill fall.

C
ities

The relationship betw
een urban centres and clim

ate change is com
plex and tw

o-fold. 
U

rban areas, w
ith their energy consum

ption and burning of fossil fuels, help cause 
clim

ate change, but they are also particularly vulnerable to its im
pacts. 

C
hina, the w

orld’s m
ost populace nation, is urbanising rapidly. But, as the population 

m
igrates increasingly into urban areas, its vulnerability to extrem

e w
eather events, such 

as heavy rainfall, is set to increase. M
um

bai, the financial hub of India, is especially 
vulnerable to sea-level rise, and clim

ate change could result in gigantic financial 
losses in M

um
bai alone.

In H
ong Kong, global w

arm
ing in com

bination w
ith urbanisation m

eans the city’s cool 
w

inters could vanish w
ithin 50 years. The num

ber of ‘cold days,’ w
hen tem

peratures 
dip below

 12ºC
, m

ight soon be zero. Betw
een 1961 and 1990, there w

as an average 
of 21 cold days every w

inter. The num
ber of sum

m
er ‘hot-nights’ above 28ºC

, on the 
other hand, has risen alm

ost four-fold since the 1990s. H
eat trapped by the city and its 

skyscrapers is unable to escape at night, causing m
ultiple health stresses.

The 13 m
illion people of D

haka, the capital city of Bangladesh, are on the clim
ate 

front-line and their fate is a foretaste of w
hat other city populations m

ay face. G
lobal 

w
arm

ing w
ill affect D

haka in tw
o prim

ary w
ays: through floods and overstretched 

drainage system
s, and through heat stress. Increasing rainfall and the m

elting of glaciers 
and snow

 in the H
im

alayas w
ill lead to m

ore frequent flooding. But, w
ater-logging and 

drainage problem
s during the m

onsoon season already seriously dam
age the city. 

In 2004, there w
as a m

assive health crisis as sew
age m

ixed w
ith floodw

ater flow
ing 

through D
haka putting 10 m

illion people at a high risk from
 w

ater-borne diseases. The 
U

nited N
ations reported sludge gushing from

 m
anholes, and diseases such as acute 

respiratory infections, diarrhoea, dysentery, jaundice, typhoid, and scabies w
ere reported. 

R
ecom

m
endation

W
ith a rising proportion of Asia’s people living in urban areas, city authorities w

ill need 
to assess both the existing and new

 clim
ate-related vulnerabilities that the grow

ing 

urban populations w
ill face. But city governm

ents are often w
eak and under-resourced. 

Even w
hen they have progressive policies they often lack the capacity to ensure best 

practice in urban design and service delivery. This w
ill dem

and m
ore support to, and 

capacity at, the appropriate institutional level, w
hether a tow

n council or the regional 
governm

ent covering, for exam
ple, river-basin areas. But there is also great scope to 

encourage the com
m

unity-level m
anagem

ent of services. 

R
educing greenhouse gas em

issions in cities is also vital. Projects that prom
ote 

low
-carbon city developm

ent, protect w
ater resources and green areas, and reduce 

greenhouse gas em
issions should be a priority. As cities are grow

ing, there is a huge 
opportunity to intervene now

 to ensure good urban design in sm
all and m

edium
-sized 

cities, before they becom
e large and unw

ieldy. There are also num
erous possibilities 

for alternative energy technologies, such as solar heating and cooling system
s, and 

good w
ater-m

anagem
ent practices all especially beneficial to low

-incom
e fam

ilies. 
Each country’s m

iddle class also has an im
portant role to play in raising aw

areness, 
encouraging the efficient use of energy and m

obilising resources for adaptation.

Lessons relevant to urban areas across Asia can be learned from
 paradoxical 

exam
ples like the green city developm

ent of D
ongtan, near Shanghai, on the third-

largest island in C
hina. D

ongtan provides insights on how
 to integrate sustainable 

transport into business developm
ent, road infrastructure developm

ent, and local 
com

m
unity developm

ent. But D
ongtan also reveals the lim

its of green designs as the 
new

 city is vulnerable to storm
 surges, and w

ill becom
e m

ore so w
ith global w

arm
ing. 

G
ender and vulnerable groups

Inequality is a m
ajor contributing factor to vulnerability. As w

om
en in Asia have often 

traditionally been excluded from
 assum

ing active roles in com
m

unity and social 
functions, w

om
en-headed households are likely to be the group m

ost challenged to 
cope w

ith clim
ate change. M

any Indian w
om

en already trek vast distances each day 
in search of fuel, fodder and w

ater, and clim
ate change w

ill likely add to this burden. 
W

om
en also have less access to m

obility than m
en. W

hen a cyclone and floods hit 
Bangladesh in 1991, the death rate for w

om
en w

as alm
ost five tim

es higher than 
for m

en. M
en w

ere able to w
arn each other as they m

et in public spaces, but they 
com

m
unicated inform

ation to the rest of the fam
ily only sporadically. M

any w
om

en, 
too, are not allow

ed to leave their hom
es w

ithout a m
ale relative. They w

aited, tragically, 
for their relatives to return hom

e and take them
 to a safe place. M

oreover, as in m
any 

Asian countries, m
ost Bengali w

om
en have never learned to sw

im
. 

The issue of gender has been neglected in the U
N

 negotiations on clim
ate change. 

But, at a practical level, gender considerations are increasingly recognised as vital in 
planning and im

plem
enting responses to clim

ate change. O
n the ground, responses 

to clim
ate change focus on sectors prim

arily m
anaged by w

om
en, such as agriculture, 

w
ater and energy. But, w

hile w
om

en m
ay be the prim

ary labourers, they are rarely 
the decision-m

akers. Therefore, by increasing the control of w
om

en over resources 
and decision-m

aking through im
proved access to know

ledge and inform
ation, there 
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are opportunities to increase both w
om

en’s em
pow

erm
ent and the effectiveness of 

m
easures for clim

ate change adaptation and m
itigation, particularly at the com

m
unity 

level through support and self-help groups. 

R
ecom

m
endation

Special attention needs to be given in all policy areas to the different im
pacts that 

clim
ate change-related factors w

ill have on w
om

en. G
reater equity and social justice 

could save as m
any, if not m

ore lives, than large infrastructure construction projects. 
At the sam

e tim
e it is im

portant to m
ap the m

ultiple vulnerabilities of various groups 
across the population from

 children to the elderly and people w
ith disabilities. The 

gender dim
ension needs to becom

e a central focus of discussions to increase our 
understanding of the im

pacts on resilience and adaptive capacity to clim
ate change.

W
ater and drought

The im
pacts of global w

arm
ing are centred on the w

ater cycle. And, for large parts of 
Asia, that m

eans changes to the glacial cycle in the H
im

alayas. O
ver the past decade, 

the retreat of glaciers and the thaw
ing of perm

afrost in the H
im

alayan highlands in 
north Asia have accelerated. Supplying seven of Asia’s great rivers – the G

anges, 
Indus, Brahm

aputra, Salw
een, M

ekong, Yangtze and H
uang H

e – the glaciers on the 
Tibetan Plateau, including H

im
alayan glaciers, ensure a year-round supply of w

ater to 
billions of people. 6 The im

pacts of glacial retreat range from
 increased risk of flooding 

in H
im

alayan catchm
ent areas in the short-term

, to reduced river flow
 in the long-term

. 
Initially, accelerated H

im
alayan glacial runoff w

ill increase the risk of lethal glacier lake 
outburst floods, flooding, avalanches and m

ud flow
s.

C
entral Asia already experiences a high degree of w

ater stress. Agricultural system
s 

and ecosystem
s in som

e areas m
ay be able to cope w

ith som
e decrease in rainfall, 

but other sem
i-arid areas could be am

ongst the first to show
 the effects of clim

ate 
change. The prospect of declining rainfall in places w

ith arid clim
ates like Iran m

eans 
a bleak outlook for sustainable fresh-w

ater supplies. C
urrently, 94 per cent of w

ater use 
in Iran is accounted for by irrigation for farm

ing, and over half of that, around 55 per 
cent, com

es from
 ground sources.

In som
e places, people are responding to environm

ental change by rediscovering 
traditional, m

ore drought-resistant livelihoods. Locals in the Thal region of the  
Punjab in Pakistan are facing living w

ith longer sum
m

ers and shorter w
inters. G

ram
 

has been grow
n in the region as a cash crop. It provided Thali farm

ers w
ith an 

im
portant new

 source of incom
e. But the four-m

onth gram
 crop depends on sufficient 

and tim
ely rains. These are becom

ing increasingly uncertain w
ith clim

ate change. 
G

ram
 cultivation is now

 seen locally as a gam
ble. N

o crop can m
atch gram

 if the rains 
com

e on tim
e, because it grow

s w
ithout fertilisers or pesticides. But w

hen rains fail, 
everything is lost. From

 1998 to 2002, Pakistan faced one of the w
orst droughts in its 

history. As a result, m
any Thalis reverted to traditional livelihood patterns based on the 

natural vegetation, indigenous trees and livestock. They are an exam
ple of the ability 

to adapt by using drought-resistant livelihood patterns often abandoned or neglected 
decades ago.

R
ecom

m
endation

Low
-cost, effective approaches to drought resilience and flood m

anagem
ent 

should build first on the traditional know
ledge and crop biodiversity of indigenous 

com
m

unities, w
ith new

 techniques and crops introduced as appropriate. C
om

m
unities 

need m
ore support to help them

 adapt and learn together. W
orking w

ith nature is m
ore 

effective than the use of hard engineering, especially for poor com
m

unities w
ith scarce 

financial resources. Investm
ent in early w

arning system
s for droughts, floods and 

w
ater-related disasters, such as glacial lake outbursts, is also needed. 

C
hanging hydrological system

s w
ill alter regional patterns of vulnerability. The im

pacts 
of H

im
alayan glacial m

elt w
ill change river flow

s and threaten w
ater supplies for 

people, industry, agriculture, and nature. D
isputes over access to w

ater resources are 
certain to increase as a consequence of clim

ate change. C
hanges in hydrology w

ill 
also exacerbate the effects of pollution. All these factors point to the need to scale-up 
w

ater conservation and river-basin m
anagem

ent strategies. U
nderstanding the im

pact 
of different types of infrastructure and the governance of w

ater – w
hether privately, 

publicly or com
m

unally ow
ned and m

anaged – is as im
portant as focusing on scarcity 

and access. Across Asia, countless civil society groups are cam
paigning for m

ore 
people- and environm

ent-friendly w
ater m

anagem
ent. 7

In supporting different approaches to farm
ing, donors and financial institutions need to 

take account of the different ‘thirstiness for w
ater’ of crop types. C

otton, for exam
ple, is 

an attractive cash crop, but very thirsty, and governm
ents m

ust m
onitor and regulate 

the grow
ing of such inappropriate crops in areas that are not suited for them

. 

S
eas and coasts

Environm
ental change associated w

ith global w
arm

ing has already affected C
hina. 

Its coastal econom
y and environm

ent w
ere hit particularly in 2004 and 2006 by the 

affects of rising sea levels, coupled w
ith storm

 surges, coastal erosion, and saline 
w

ater intrusion. H
uge losses resulted. In 2006, saline w

ater intrusion and coastal 
erosion intensified in Yangtze D

elta region. Shanghai C
ity’s w

ater supply w
as affected, 

reducing the quality of groundw
ater supplies and soils, w

ith even broader im
pacts on 

local ecosystem
s. C

oastal areas provide an im
portant habitat for m

any species and 
support countless peasant livelihoods. Both w

ill suffer from
 high tides, coastal erosion 

and saline w
ater intrusion as the sea levels rise. But im

pacts w
ill also stretch inland 

affecting the reproduction and behaviour of fish living in river estuaries. The fishing 
industry, already suffering from

 over-fishing, w
ill be further hit.

Vietnam
 w

ill encounter som
e of the w

orst im
pacts due to rising sea levels. 8 Should 

clim
ate change result in a one-m

etre sea-level rise, Vietnam
 could incur losses 

totalling U
S$17 billion per year and lose m

ore than 12 per cent of its m
ost fertile land. 9 
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The best agricultural land, together w
ith 50 per cent of the population, is on the low

-
lying R

ed R
iver and the M

ekong D
elta regions. O

ver 17 m
illion people could lose their 

hom
es, 14 m

illion of w
hom

 live in the M
ekong D

elta region.

C
am

bodia’s long, 435-kilom
etre coastline is particularly vulnerable to clim

ate change 
and coastal developm

ent has already caused w
idespread erosion. C

lim
ate change 

dem
ands rethink of m

any current econom
ic activities. For exam

ple, m
angroves that  

act as a buffer against storm
 and tidal surges and provide essential spaw

ning  
grounds for m

arine fish have been cut on a large scale for the production of  
charcoal, for aquaculture and for housing. This has increased the vulnerability of the 
coastal region.

Pacific islands are also extrem
ely vulnerable to rising sea levels and coastal erosion as 

a result of dam
age to coral reefs from

 coral bleaching and storm
 surges.

R
ecom

m
endation

Asia is hom
e to several ‘m

ega deltas’ w
here governm

ents w
ill be faced w

ith a choice 
betw

een expensive and unpredictable engineering-led solutions to sea-level rise 
and extrem

e w
eather, and assisting coastal com

m
unities to adapt by w

orking m
ore 

w
ith nature using approaches such as ‘m

anaged retreat’. But, m
uch m

ore research 
is needed to understand coastal dynam

ics in a w
arm

ing w
orld. For exam

ple, the 
m

ovem
ent and collapse of fisheries w

ill present a m
ajor threat to livelihoods but is 

insufficiently understood. At the sam
e tim

e, know
n risks are w

orsened, such as the 
destruction of m

angroves that provide protection from
 flooding and storm

 surges. M
ore 

attention should be given to reversing policies likely to exacerbate future risks, such 
as m

angrove destruction for the prom
otion of aquaculture. M

ore than anyw
here else, 

all developm
ent in coastal areas and river basins should be assessed for w

hether it 
prom

otes clim
ate resilience and is reasonably clim

ate proofed.

B
iodiversity and the environm

ent
G

lobally, both clim
ate change and hum

an econom
ic activity threaten biodiversity, 

especially through im
pacts on m

arine coastal and forest environm
ents. Asia is no 

exception. For exam
ple, deforestation and pollution of w

ater resources have already 
devastated m

uch of Vietnam
’s rich biodiversity. W

ith rising sea levels, M
angrove 

and cajeput forests – im
portant ecosystem

s in low
-lying areas – m

ay die back or be 
entirely lost. 10 O

ne estim
ate suggests that a 90-centim

etre rise in sea levels could 
cause the loss of one-third of all Vietnam

’s reserves and over one-quarter of know
n 

biodiversity contained in them
. 11 

In Thailand, the Low
er M

ekong region is know
n as a ‘biological hotspot’ because of 

its rich biodiversity. And yet, one in six of the country’s 197 national parks and w
ildlife 

sanctuaries are situated in ‘clim
ate change hotspots’, w

here they w
ill be severely 

affected by changes in average tem
peratures and rainfall. A forest area of 10 square 

kilom
etres in Thailand could contain up to 750 species of trees and 1,500 species 

of higher plants, m
ore than the total tree and plant diversity of N

orth Am
erica. 12,13 

Tropical rainforests contain m
any species w

hich are valued by indigenous people for 
their properties, such as for use as m

edicines. In m
any cases, these have m

ade a 
w

ide contribution to hum
an health and have even greater potential in the future. But 

increasing aridity resulting from
 global w

arm
ing stands to dam

age these forests before 
such values can be realised. 

D
am

age to coral reefs is occurring throughout Asia and the Pacific, and rising sea 
tem

peratures leading to bleaching of coral reefs m
ight be one stressor too m

any for 
m

any coral reef system
s. This w

ill affect local resources, such as fisheries, on w
hich 

m
any poor coastal com

m
unities depend, and reduce the value of other destinations for 

tourism
.

R
ecom

m
endation

Asia’s forests provide vital livelihoods and are a vast sink of carbon. M
uch stronger 

m
easures are needed to protect them

 from
 unsustainable logging and environm

entally 
destructive developm

ent, including agricultural and biofuel expansion. M
uch of the 

consum
er dem

and driving negative developm
ents com

es from
 European and N

orth 
Am

erican shoppers. D
eforestation has negative im

pacts on biodiversity, air quality, 
local com

m
unities and indigenous peoples. R

educing deforestation is key to reducing 
overall global greenhouse gas em

issions. Stronger local governance and greater 
econom

ic incentives for sustainable forest m
anagem

ent are needed, in addition to 
developing and effectively im

plem
enting protected areas. W

ildlife corridors to link 
increasingly fragm

ented habitats are needed, if biodiversity, like hum
ans, is to be 

able to adapt to changing conditions. The international com
m

unity m
ust support 

Asian nations in this effort w
ith appropriate technology, resources and regulations. 

In addition, industrialised nations should put policies in place to regulate consum
er 

dem
and for w

ood products. C
om

m
unity-based forestry has great potential to preserve 

biodiversity w
hilst providing livelihoods and prom

oting greater resilience through 
a focus on non-tim

ber forest products. The special role played by forest-dw
elling 

indigenous people as traditional custodians of forests, needs to be recognised by the 
im

plem
entation of law

s w
hich ensure their rights to continue this role. C

onservation 
efforts also need to allow

 for and enable the necessary m
ovem

ent of species that w
ill 

occur as a result of clim
ate change.

The Johannesburg Plan of Im
plem

entation agreed at the W
orld Sum

m
it on Sustainable 

D
evelopm

ent contains m
any com

m
itm

ents to ‘protecting and m
anaging the natural 

resource base of econom
ic and social developm

ent’, relating to w
ater, disaster 

m
anagem

ent, agriculture, desertification and drought, m
ountain ecosystem

s, 
biodiversity, and forestry. The problem

 is that too few
 have been im

plem
ented. N

ow
 is 

the tim
e to do so. Im

m
ediate challenges include, for exam

ple, the need to ‘reduce the 
risks of flooding and drought in vulnerable countries by, inter alia, prom

oting w
etland 

and w
atershed protection and restoration, im

proved land-use planning, im
proving 

and applying m
ore w

idely techniques and m
ethodologies for assessing the potential 
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adverse effects of clim
ate change on w

etlands, and, as appropriate, assisting countries 
that are particularly vulnerable to those effects’. 14

D
isasters

N
atural hazards are com

m
on in Asia and m

any are not directly related to clim
ate 

change, such as the Indian O
cean tsunam

i, w
hich struck in 2004 and the devastating 

earthquake that hit Pakistan in 2005. Vitally, regions that are already vulnerable to 
natural hazards like this w

ill have a w
eakened capacity to adapt to the im

pacts of 
clim

ate change. Bangladesh, for exam
ple, has lim

ited capacity to adapt, in part 
because it faced at least 174 disasters betw

een 1974 and 2003.

N
ow

 Asia faces observed and projected increases in the intensity and som
etim

es 
frequency of extrem

e w
eather events, heatw

aves, tropical cyclones, prolonged dry 
spells, intense rainfall, tornadoes, snow

 avalanches, thunderstorm
s, severe erosion, 

and dust storm
s, to nam

e a few
. The devastating South and East Asian floods in 2007 

are a prim
e exam

ple.

In Bangladesh the increase in flooding is due to m
ore intense rainfall in the m

onsoon 
season. This also causes w

idespread w
ater-logging, erosion, flash floods, and 

m
udslides in the hilly regions. D

am
aging floods in 2004 affected 38 per cent of the 

country destroying m
ore than three-quarters of crops and leaving 10 m

illion people 
hom

eless. D
iseases, such as dysentery and diarrhoea, increased in their w

ake.

In 2006, C
hina suffered from

 clim
ate disasters to an extent not seen since the 1998 

floods. Typhoons K
aem

i, Saom
ai and Pearl landed in C

hinese coastal areas, along 
w

ith the tropical storm
 Bilis. Bilis affected nearly 32 m

illion people from
 six different 

provinces and autonom
ous regions. Around 3.4 m

illion people w
ere relocated. O

ver 
1.3 m

illion hectares of crops w
ere dam

aged, and 263,000 hectares w
ent unharvested. 

Som
e 391,000 houses collapsed and 471,000 houses w

ere dam
aged. C

hongqing C
ity 

and Sichuan Province also suffered a sum
m

er heatw
ave w

hose strength w
as alm

ost 
unprecedented.

R
ecom

m
endation

A global plan to m
inim

ise the im
pact of disasters w

as draw
n up as the H

yogo 
Fram

ew
ork for Action and agreed at the W

orld C
onference on D

isaster R
eduction 

in Kobe, Japan, in 2005. Along w
ith recom

m
endations from

 the Johannesburg Plan 
of Im

plem
entation, these agreem

ents call for affected countries to encourage the 
dissem

ination and use of traditional and indigenous know
ledge to m

itigate the im
pact 

of disasters. They also call for prom
otion of com

m
unity-based disaster-m

anagem
ent 

planning by local authorities, through training activities and raising public aw
areness. 

These recom
m

endations still need im
plem

entation.

D
isaster risk reduction needs m

ainstream
ing into developm

ent program
m

es and 
policies, and links betw

een adaptation to clim
ate change and disaster risk reduction 

need to be m
ade m

ore explicit. M
ore resources should be channelled into reducing 

disaster risk, and stop-start approaches m
ust give w

ay to longer-term
 support to 

address the underlying causes of food insecurity.

The em
ergency, or ‘hum

anitarian’, response system
 also needs reform

ing so that 
it is truly able to deliver prom

pt, effective assistance on the basis of need. It m
ust 

support people’s livelihoods as w
ell as m

eeting the im
m

ediate needs of the hungry. 
This includes social protection program

m
es through governm

ents, backed by reliable 
funding. M

oreover, the type of aid is still often inappropriate. It is not right that 70 per 
cent of food aid distributed by the U

N
 is still the produce of the developed w

orld: food 
aid should not be a m

eans to support developed country farm
ers. W

hen hunger is 
caused by lack of access to food as a result of poverty rather than food shortages, 
providing cash can be a m

ore appropriate, faster and cheaper option.

Adaptation is about m
ore than just better forecasting technology – the focus of m

any 
aid donors recently – it is about strengthening com

m
unities from

 the bottom
 up, 

building on their ow
n coping strategies to live w

ith clim
ate change and em

pow
ering 

them
 to participate in the developm

ent of clim
ate change policies. This is particularly 

im
portant for reducing risks from

 disasters. Identifying w
hat com

m
unities are already 

doing to adapt is an im
portant step tow

ards discovering w
hat people’s real priorities 

are. G
iving a voice to people in this w

ay can help to increase confidence, as can 
valuing their know

ledge and placing it alongside science-based know
ledge. 

A
 global clim

ate fram
ew

ork post-2012
The first priority is to cut global greenhouse gas em

issions so that average tem
peratures 

do not rise m
ore than 2°C

 above pre-industrial levels – a goal of the European U
nion 

since 1996. The likelihood of m
ajor and irreversible clim

ate change becom
es far greater 

above this level, but efforts are needed to keep tem
peratures as far below

 2°C
 as 

possible, because increases below
 2°C

 w
ill already doom

 m
any of the Pacific island 

nations. Environm
ental and developm

ent organisations in countries like the U
K are 

supporting calls for the G
overnm

ent to do its fair share by setting a legally binding, 
annual, constantly contracting ‘carbon budget’, w

hich plots a course, year on year, 
tow

ards an em
issions cut of at least 80 per cent on 1990 levels by 2050. There are less 

than 10 years before global em
issions m

ust start to decline – instead em
issions from

 the 
U

K and other w
ealthy industrialised countries are still rising rem

orselessly. 

There is not a m
om

ent to lose. W
ealthy industrialised countries m

ust act first and 
fastest to cut greenhouse gas em

issions. M
uch of the historical responsibility for clim

ate 
change lies w

ith these industrialised nations and their use of fossil fuels over the last 
150 years. The negotiations underw

ay in the U
N

FC
C

C
 and the Kyoto Protocol m

ust 
deliver a fair, effective and equitable agreem

ent beyond 2012 that deepens reduction 
targets in industrialised countries, allow

s greater m
itigation contributions from

 som
e 

of the larger developing countries, and ensures a strong focus on adaptation. These 
negotiations m

ust be com
pleted by 2009 to ensure that there is no gap betw

een the 
first com

m
itm

ent period of the Kyoto Protocol, w
hich ends in 2012, and the second 
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com
m

itm
ent period. The expanded fram

ew
ork needs to revive the original intent of the 

U
N

FC
C

C
 for developed countries to take leadership by reducing em

issions at hom
e. It 

m
ust also provide the opportunity for poor countries to escape poverty through m

assive 
investm

ents in adaptation and renew
able energy and by supporting their sustainable 

developm
ent through greater flexibility in the rules governing the global econom

y on 
issues like trade, finance and intellectual property. Technology transfer, especially energy 

technology, is also im
portant. Adaptation funds under the U

N
FC

C
C

 and Kyoto Protocol 
need to increase in size by several orders of m

agnitude. 

Individuals globally m
ust also take action to reduce their em

issions. The grow
ing 

num
bers of dem

onstrations against airport and m
otorw

ay expansion in m
any countries 

are evidence of rising public action to tackle carbon em
issions.

Trees planted in the W
uw

ei district of G
ansu Province, C

hina, to dissipate sand storm
s have already died from

 dry conditions. Low
 annual rainfall and high evaporation rates m

ake this one of the driest places on earth.
The desert, w

hich already occupies m
ore than 30%

 of G
ansu, is expanding. An ever-grow

ing population is converting land for agriculture, destroying trees and other natural vegetation, overusing groundw
ater, and building 

reservoirs to supply w
ater for tow

ns and irrigated agriculture. C
om

pounding the problem
s are overgrazing, the use of w

ood as dom
estic fuel, and cultivation of crops that consum

e a lot of w
ater. W

ater levels in the area have 
dropped from

 8 to 12 m
eters below

 ground level in the 1950s to as m
uch as 100 m

eters now
. Photo: G

reenpeace/John N
ovis.
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O
n-going U

p in sm
oke challenges and com

m
itm

ents

U
p in Sm

oke? – the first report from
 the W

orking G
roup on C

lim
ate change and D

evelopm
ent – joined the U

K
’s environm

ent and developm
ent com

m
unities in a united view

 
on the m

inim
um

 action necessary to deal w
ith the threat of global w

arm
ing to hum

an developm
ent. The proposals it called for in O

ctober 2004 are m
uch m

ore urgent now
 that 

the science is suggesting that w
e m

ay be further dow
n the path to m

ajor, irreversible w
arm

ing than w
as thought at the tim

e. 

Three overarching challenges include:

1. H
ow

 to stop and reverse further global w
arm

ing.

2. H
ow

 to live w
ith the degree of global w

arm
ing that cannot be stopped.

3. H
ow

 to design a new
 m

odel for hum
an progress and developm

ent that is clim
ate proof and clim

ate friendly and gives everyone a fair share of the natural resources on 
w

hich w
e all depend.

In view
 of the above, our urgent priorities include:

A global risk assessm
ent of the likely costs of adaptation to clim

ate change in poor countries.

C
om

m
ensurate new

 funds and other resources m
ade available by industrialised countries for poor country adaptation, bearing in m

ind that rich-country (O
EC

D
) subsidies 

to their dom
estic, fossil-fuel industries stood at U

S$73 billion per year in the late 1990s.

Effective and efficient arrangem
ents to respond to the increasing burden of clim

ate-related disaster relief.

D
evelopm

ent m
odels based on risk reduction, incorporating com

m
unity-driven coping strategies in adaptation and disaster preparedness.

D
isaster aw

areness cam
paigns w

ith m
aterials produced at com

m
unity level and m

ade available in local languages.

C
oordinated plans, from

 local to international levels, for relocating threatened com
m

unities w
ith appropriate political, legal and financial resources.

R
em

oving barriers to developing countries accessing appropriate technologies.

In addition to these, as organisations striving to im
prove hum

an w
ell-being in the face of enorm

ous challenges, w
e w

ill:

W
ork tow

ards a collective understanding of the threat.

Share the best of our know
ledge about how

 to build hum
an and ecosystem

 resilience and live w
ith the degree of global w

arm
ing that is now

 unstoppable.

D
o everything in our pow

er to stop dangerous clim
ate change and help bring about a global solution that is fair and rooted in hum

an equality.
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Bangladesh is located in a vulnerable geographical region. It has a high population 
density, w

eak institutions, low
 levels of developm

ent and poor econom
ic strength. 

These factors conspire to m
ake Bangladesh very vulnerable to present clim

ate 
variability and any future change in clim

ate. Poor and disadvantaged groups are 
particularly vulnerable. The sectors discussed below

 are directly affected by clim
ate 

change. The changes ahead could be extrem
ely detrim

ental to the econom
y, to the 

environm
ent, to the national developm

ent and to the people of this nation.

U
nlike m

any poorer nations, the Bangladesh G
overm

ent is w
ell aw

are of the 
im

portance of clim
ate change, and is integrating it into sectoral plans and national 

policies such as the Poverty R
eduction Strategy Paper and N

ational Adaptation 
Program

m
e of Action. It hopes that funding from

 the U
N

FC
C

C
 w

ill enable it to do m
ore 

clim
ate change relevant program

m
e w

ork. 

Bangladesh also has a w
ealth of experience in com

m
unity-based adaptation and 

disaster risk reduction strategies and practices, m
uch of w

hich is supported by civil 
society organisations. W

hilst local know
ledge on ‘clim

ate change’ is low
, an adaptation 

w
orkshop conducted by the U

N
FC

C
C

 in 2004 revealed that local people have great 
experience and know

ledge about global clim
ate change and vulnerability w

hen 
specific im

pacts such as floods, cyclones, saltw
ater intrusion, w

aterlogging, and w
ater 

scarcity are discussed. 

A
gricultural production

The econom
y of Bangladesh is based on agriculture but is slow

ly m
oving tow

ards 
industrialisation. But even though m

ore and m
ore people are entering the non-

agricultural labour m
arket, agriculture rem

ains the m
ain source of livelihood for m

ost 
of the population. M

ore than 62 per cent of Bangladeshis directly or indirectly rely on 
outputs from

 the agriculture sector, w
hich also em

ploys 52 per cent of the labour force. 16

C
lim

ate change is a m
ajor threat to agricultural production and food security. The 

m
ain clim

ate change im
pacts include rising tem

peratures, changes in rainfall and 
m

ore extrem
e events like floods and droughts. Tem

perature and rainfall changes have 
already affected crop production in m

any parts of Bangladesh, and the area of arable 
land has already decreased. This is com

m
on to m

any com
m

unities throughout Asia 
as this report show

s. A shrinking w
inter season is resulting in decreases in production 

of w
inter crops, particularly potatoes. C

oastal areas of Bangladesh are also very fertile 
and used for grow

ing rice. The intrusion of saltw
ater from

 storm
 surges or sea-level rise 

w
ill have serious im

plications for the quality of the soil and, therefore, for agricultural 
system

s in these coastal regions.

C
hanges in tem

perature and rainfall have increased w
ater stress. This has affected 

production of m
ajor crops like rice. A study by the IR

R
I show

ed that night-tim
e 

increases of 1°C
 during the grow

ing season reduced global rice yields by 10 per 
cent. 18 Another study show

ed that the production of rice and w
heat could fall by 

eight per cent and 32 per cent respectively by the year 2050. 19 Further tem
perature 

increases w
ill low

er crop production, putting stress on national food security. 

W
hilst farm

ers and local people m
ay not understand the science of clim

ate change, 
they have observed changes in seasons and rainfall patterns. They have noticed 
that planting seasons have shifted and that seasons are shorter than before. These 
changes have m

ajor im
plications for agriculture. They also com

m
ented that heatw

aves 
are dam

aging crops, livestock and fisheries. 

‘D
ue to changes in rainfall, planting tim

es com
e earlier or som

etim
es are 

delayed. The farm
ers are m

eeting their planting needs through collecting deep 
tube w

ell w
ater. Even in the rainy season the farm

ers face the sam
e problem

. 
D

ue to a shortage of rainfall the paddy or other crops are not grow
ing properly, 

as a result crop production is reducing. D
ue to heavy rainfall or flooding the 

farm
ers are losing crops or facing large dam

age…
If planting and harvesting is 

delayed due to floods it reduces crop yield for sum
m

er varieties of seed and 
delays w

inter crop planting.’
S

ource: The S
alvation A

rm
y

20

B
angladesh

15

The clim
ate in B

angladesh – now
 and in the future

Tem
peratures in Bangladesh increased about 1°C

 in M
ay and 0.5°C

 in N
ovem

ber 
from

 1985 to 1998. 17 Further tem
perature increases are expected. Anom

alies 
have also been observed in rainfall patterns, w

ith a shorter m
onsoon season, but 

m
ore intense rainfall w

hen it com
es. This has sim

ultaneously created droughts 
and floods in different parts of the country. D

roughts in the northern region are 
exacerbated by higher tem

peratures and drier w
inters.
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‘This clim
ate and w

eather change, like alm
ost all changes, affects and im

pacts 
the lives of the poor. The droughts lead to crop failure, because the poor 
farm

ers are fully dependent on nature for w
atering their fields and m

eeting 
irrigational needs. If there is a variation in the tim

ing of rains, the crop fails – no 
w

ater causing drought or too m
uch causing floods…

 [S]ubsistence farm
ers…

 
are going to be hit hard. If the crops fail then eventually they are forced to sell 
their land and m

ove to the cities.’
S

ource: H
ealth, Education and Econom

ic D
evelopm

ent 21

According to projections, national food-grain requirem
ents w

ill be 41.6 m
illion tonnes 

in the year 2030. To becom
e self-sufficient in food-grain production by 2030, an 

additional 14.64 m
illion tonnes is therefore required. But the affects of clim

ate change 
on crop production m

ean that farm
ers are unlikely to be able to provide food grain 

for their fellow
 citizens. U

nless appropriate adaptation m
easures are considered now

, 
food-grain self-sufficiency w

ill rem
ain a distant dream

 for Bangladesh.

W
ater – too m

uch or too little
Bangladesh is blessed w

ith extensive w
ater resources. It has num

erous rivers and 
w

etlands on its surface and vast quantities of groundw
ater, too. Bangladeshis depend 

on the surface w
ater for fish cultivation, navigation, industrial and other uses and the 

groundw
ater is used for drinking, other dom

estic uses and irrigation. 

Surface w
ater and groundw

ater resources throughout the w
orld are directly affected by 

clim
ate change. In som

e countries these affects w
ill be positive but in others they w

ill be 
negative. In the case of Bangladesh, the affect is entirely negative. 22 C

lim
ate change w

ill 
alter seasonal w

ater flow
 in the rivers. Increased intensity of floods and droughts, brought 

on by changes in rainfall and tem
perature, has already put trem

endous stress on the 
availability of fresh w

ater for both dom
estic and agricultural use during the dry season. 

This is coupled to poor land and w
ater m

anagem
ent, both nationally and trans-boundary,  

w
hich w

ill exacerbate the im
pact of clim

ate change on w
ater resources.

Bangladesh faces extrem
e w

ater shortages during the dry m
onths, adversely affecting 

both ecosystem
s and agricultural production. O

n the other hand, floods during the 
m

onsoon season inundate 20.5 per cent of the country on average and can flood as 
m

uch as 70 per cent of the country. 23 M
ore intense rainfall during the m

onsoon season 
w

ill increase sudden floods and problem
s of w

ater logging, especially in urban areas. 

‘Frequency of droughts is increasing. C
anals, ponds and rivers are drying due 

to low
 rainfall…

 as a result w
ater level is going dow

n and people are not getting 
w

ater from
 shallow

 tube w
ells. W

inters tended to have som
e rainstorm

s during 
the period from

 N
ovem

ber to February. In recent years w
inter drought has been 

extended from
 the end of the m

onsoon in O
ctober to A

pril.’
S

ource: The S
alvation A

rm
y

24

The contribution of snow
 to the runoff of m

ajor rivers in the H
im

alayas varies from
 10 

per cent (in eastern rivers) to m
ore than 60 per cent (in w

estern rivers). The season 
in w

hich m
ost snow

 m
elts coincides w

ith the sum
m

er m
onsoon season, w

hich 
intensifies the risk of floods. Studies have show

n that accelerated m
elting of glaciers 

in the H
im

alayas w
ill increase flooding in Bangladesh. At the sam

e tim
e, the decrease 

in the size of the glaciers w
ill also lead to m

ore drought in the northern regions of the 
country as river flow

s w
ill decrease even further. 

C
hanges in the tide and sea level along w

ith less w
ater flow

 in rivers has already 
increased saltw

ater intrusion in the coastal areas and caused flooding of m
arshland. 

The salinity of groundw
ater resources in the coastal regions has increased. C

lim
ate 

change, low
 dry-season river flow

s and sea-level rise in particular w
ill increase 

saltw
ater intrusion in the coastal area w

ater resources. This w
ill be a m

ajor problem
 for 

coastal com
m

unities.

C
oping w

ith disasters
At least 174 disasters affected Bangladesh from

 1974 to 2003. Extrem
e events, such 

as floods and flash floods, droughts, severe erosion and cyclones, are com
m

only 
linked to clim

ate change. Studies have show
n that the frequency, and in som

e cases 
the intensity, of these events are directly related to clim

ate change. 

In recent years there have been serious floods in Bangladesh alm
ost annually. The 

increase in floods is due to m
ore intense rainfall in the m

onsoon season. W
aterlogging, 

erosion, flash floods and m
udslides in the hilly regions also result. Floods in 2004 

w
ere the m

ost dam
aging. They affected 38 per cent of the country destroying m

ore 
than three-quarters of crops and leaving 10 m

illion people hom
eless. D

iseases such 
as dysentery and diarrhoea increased in their w

ake. Bangladeshis have developed 
strategies to cope w

ith floods, but w
ith clim

ate change, the tem
porary flooding during 

the w
et season is becom

ing perm
anent.

‘Frequency of flooding is increasing due to heavy rainfall or w
ater com

ing from
 

surrounding countries and creating w
aterlogging. B

efore 1988, w
e did not see 

flood in the Jessore area because Jessore is com
paratively high land. B

ut in 
1988, 1998 and 2004 Jessore area flooded…

The poor rush tow
ards safest 

places during the flood, tow
ards cities in search of jobs or even for alm

s. The 
flood w

aters dam
age their crops, houses, local infrastructures that put them

 into 
starvation, isolated, shelterless.’

S
ource: The S

alvation A
rm

y
25

W
hilst southern regions m

ay suffer flooding, northern districts are facing drought 
because of higher tem

peratures, less rainfall and reduced flow
 of river w

ater because 
less rain is falling in the upstream

 region. Each year the drought causes loss of crops 
and livestock, m

alnutrition, and disease. But as the problem
 is localised it gets little 

international attention. 
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M
d Liakat – a B

angladeshi farm
er w

ith hope
26

M
d 

Liakat, 
a 

52-year-old 
farm

er 
from

 
the 

village 
of 

G
idari 

in 
G

aibandha  
D

istrict 
started 

his 
farm

 
w

ith 
19.8 

acres 
of 

land, 
eight 

cow
s, 

a 
variety 

of  
crops 

and 
a 

pond 
w

ith 
fish, 

but 
now

 
he 

is 
com

pletely 
landless. 

H
e 

has  
w

itnessed 
m

any 
changes 

over 
the 

last 
few

 
decades 

such 
as 

few
er 

crop  
varieties, 

m
ore 

floods 
and 

erosion 
and 

m
any 

farm
ers 

becom
ing 

landless.  
M

d Liakat feels that tem
peratures are steadily increasing in sum

m
er and decreasing 

in w
inter. H

eavy rain and frequent floods have m
eant he has lost land, crops and other 

assets. H
e has shifted his hom

estead five tim
es due to erosion and floods. 

M
d Liakat has experienced m

any clim
ate change-related disasters. The first w

as the 
1978 flood in August/Septem

ber. H
e said that the flood cam

e back w
ith a vengeance 

in 1984 from
 June to Septem

ber. There w
ere also heavy hailstorm

s that dam
aged m

ost 
of his crops in February 1985. In 1988, fierce floods hit M

d Liakat’s village again from
 

June to Septem
ber. These w

ashed aw
ay all of his crops, livestock and other assets. 

The flood w
as follow

ed by severe river erosion. M
d Liakat also m

entioned the cold 
w

ave of 1994 and river erosion in 1996. 

A study by Practical Action Bangladesh has confirm
ed these observed changes. 

M
eteorological data prove that tem

perature has been increasing over the last 30 years. 
W

inters are becom
ing w

arm
er than they w

ere 30 years ago, w
hich affects w

inter crops, 
particularly potatoes. The study show

ed that the num
ber of days w

ithout rainfall is 
increasing although total annual rainfall varies little. This indicates the occurrence of 
heavy rain over short tim

e periods and also m
ore droughts. 

W
orried about his incom

e, M
d Liakat desperately w

anted to know
 how

 to adapt to 
the changing clim

atic conditions. H
e received training and technological support from

 
Practical Action and explored various activities to increase his incom

e. After training 
he established a nursery in his backyard to grow

 vegetables. H
e rears ducklings 

and grow
s vegetables on floating beds during the m

onsoon. H
e has sold 3,000 tree 

seedlings earning him
self Taka 12,000. H

e has reinvested som
e of this m

oney to grow
 

m
ore saplings in his nursery. H

e now
 m

eets his fam
ily’s needs and is confident that 

soon he w
ill be able to buy som

e agricultural land and livestock, m
aking him

 a rich 
farm

er in a few
 years like his father w

as before him
. 

M
d Liakat plants tree seedlings in his nursery. Photo: Practical Action

M
d Liakat grow

s vegetables during the m
onsoon in his floating vegetable garden. Photo: Practical Action
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Bangladesh is also know
n for the cyclones that cause huge dam

age and flooding in 
coastal areas. According to the IPC

C
, the frequency of cyclone form

ation in the Bay 
of Bengal has declined since 1970 but the intensity of the cyclones is increasing. 28 
G

overnm
ent initiatives to build cyclone shelters and establish early w

arning system
s 

have m
eant few

er lives have been lost, but m
ore efforts are needed. 

‘The sum
m

er has becom
e hotter and shorter – w

ith an increase in the num
ber 

of tornadoes and northw
esterns (w

inds). The northw
esterns cause havoc 

w
ith the accom

panied hailstorm
s – destroying the standing crops, and the 

tornadoes crum
ble everything in their paths. The m

onsoon has becom
e 

unpredictable, som
etim

es too m
uch (like this year) and som

e too little (last 
year), causing either drought or floods. A

 new
 phenom

enon over the last 10 
years is the cold w

aves during w
inter.’

S
ource: H

ealth, Education and Econom
ic D

evelopm
ent 29

A
 new

 ‘cold w
ar’ com

es to B
angladesh

31

According to one of Bangladesh’s m
ost acclaim

ed poets, Jibananda D
as, w

inter in 
Bangladesh w

as a tim
e that revealed the ‘inner beauty and soul of Bengal’. It w

as a 
pleasant season, eagerly aw

aited and planned for; a tim
e w

hen Bangladeshis took 
respite from

 the long sum
m

ers. But things are different now
. W

inter is severe, w
ith 

tem
peratures as low

 as 5ºC
 recorded in January 2007 – reportedly the low

est in 38 
years. 

It is truly a ‘cold w
ar’ in G

aibandha D
istrict in north Bangladesh; fields are covered w

ith 
fog and tem

peratures are dow
n to single digits at night. The fog is particularly difficult 

– thick, clinging and cold. Seventy-five-year-old Abdul H
usain, w

ho lives on the islands 
in the Brahm

aputra River know
n as the ‘chars’, says life is harsh already: the rest of the 

year is spent avoiding devastating floods and m
onga (the lack of em

ploym
ent and food 

The B
uilding D

isaster R
esilient  

C
om

m
unities project 30

C
hristian 

Aid’s 
Bangladesh 

field 
office 

has 
recently 

launched 
the 

Building 
D

isaster R
esilient C

om
m

unities project in eight vulnerable locations across the 
country. It m

ay not be a huge start, but it certainly has great potential. Its partner 
organisations conduct custom

ised, location-specific activities to reduce the risk 
of disasters. These include: 

Building aw
areness am

ong the com
m

unities (for exam
ple, school children, 

youth and fam
ilies) and staff.

C
ollaborative w

ork to raise aw
areness on clim

ate change and disaster risk 
reduction activities w

ith local governm
ent authorities and other organisations. 

This includes training Village D
isaster M

anagem
ent C

om
m

ittee m
em

bers, 
and strengthening the U

nion D
isaster M

anagem
ent C

om
m

ittee.

Livelihood diversification and infrastructure developm
ent. For exam

ple: 
raising hom

esteads, public places and connection roads; planting trees, 
especially in coastal areas; building shelters; and, practicing ecological 
agriculture techniques and activities to conserve genetic resources.

O
rganising and training local people to form

 groups, w
hich can help 

com
m

unities prepare for disasters better and cope w
ith them

 w
hen they 

com
e. 

R
educing risk from

 disasters
27

The 
C

hristian 
C

om
m

ission 
for 

D
evelopm

ent 
in 

Bangladesh 
(C

C
D

B) 
has 

considerable 
experience 

of 
m

anaging 
disasters 

from
 

its 
different 

projects 
spread across Bangladesh. The northern districts of D

inajpur and R
angpur are 

experiencing a drop in groundw
ater levels due to reduced annual rainfall. The dry 

soil is less capable of supporting rice cultivation; m
any farm

ers now
 grow

 m
aize. 

This could reduce food security as corn is not considered a dietary staple. 

In the district of M
anikganj, m

any people have m
igrated because each year 

hom
esteads are lost due to erosion from

 floods. People from
 the M

aloti Padm
a 

W
om

en’s Forum
 at H

ariram
pur U

nion say the frequency of m
ajor floods in 

M
anikganj has increased from

 one in seven or eight years, to one in tw
o or three 

years. This has caused hundreds of fam
ilies to relocate to neighbouring villages 

or other districts. 

O
n the island of M

oheshkhali, w
here C

C
D

B constructed several cyclone shelters, 
inhabitants of Thakurtala Village report an increase in the occurrence of cyclones. 
C

C
D

B’s D
isaster Preparedness Program

m
e has been w

orking to m
inim

ise the 
vulnerability of the com

m
unity by building aw

areness, raising public places, 
planting trees, constructing shelters and providing relief. The Program

m
e has 

also trained groups of volunteers to help their com
m

unities before, during and 
after disasters. R

ecently C
C

D
B joined the Building D

isaster R
esilient C

om
m

unities 
project – a C

hristian Aid initiative on clim
ate change adaptation. U

nder the 
project, C

C
D

B w
ill w

ork w
ith M

oheshkhali inhabitants to increase their resilience 
to grow

ing clim
ate change threats. 
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crises), fixing broken hom
es, and rebuilding food stocks. People are ill equipped to deal 

w
ith these new

 low
 tem

peratures and w
ith unusual fogs that dam

age their crops. 

Abdul H
usain has been living on the chars for m

any decades now
. Sitting in his front 

yard, he recalls how
 w

inter w
as once w

arm
er and w

indier. ‘It used to be drier those 
days, our skins w

ould chap and feel dry during this m
onth,’ he recalls. But now

 things 
have changed. The w

ater in the river is shallow
er than it used to be, Baigan or bitter 

gourd can no longer be cultivated and a lot of health problem
s develop due to the 

cold. The dam
p fog spoils the m

angos he grow
s. Even the beginning of M

arch can 
be unbearably cold. O

n such days he does not venture out of his hom
e after 4 p.m

. 
because of the severe cold outside. Fam

ilies, especially w
om

en and children, are 
forced to spend hours inside their hom

es around kerosene lam
ps or in darkness as 

the chars have no electricity. 

The BBC
 report that covered this unusual 2007 w

inter in Bangladesh, reported the sam
e 

thing in India and N
epal. The cold w

ave killed over 130 people and affected thousands 
m

ore. The governm
ent, U

nited N
ations and N

G
O

s like O
xfam

 and their partners had to 
launch relief operations. O

ne com
m

entator observed: ‘M
ost of the people have no w

inter 
clothes or blankets, and a lot of people died, especially new

-born babies. It m
ust be 

noted that no rich people died. Actually cold w
aves did not kill, poverty did.’

Links betw
een clim

ate change and health
Extrem

e events such as floods, droughts and cyclones directly and indirectly affect the 
health of people in Bangladesh alm

ost every year. For exam
ple, floods in 2004 caused 

about 800 deaths, w
hile the cyclone of 1991 killed 138,000 people. 

Bangladesh is already vulnerable to outbreaks of clim
ate-sensitive diseases. 

Incidences of m
alaria have dram

atically increased in the last 30 years, and m
alaria is 

now
 a m

ajor public health problem
. O

ut of 64 districts, 13 are classified as being in a 
high-risk m

alarial zone. A total of 14.7 m
illion people in Bangladesh are classified as 

high-risk in term
s of catching m

alaria.

O
ther diseases like diarrhoea, skin diseases, asthm

a, hypertension, dengue, and 
dysentery are also increasing, especially during the sum

m
er m

onths. Studies suggest 
that clim

ate change is likely to affect the distribution, lifecycle, and population 
dynam

ics of dengue. C
lim

ate change m
ay also cause additional stresses such as 

dehydration, m
alnutrition and heat stress, especially am

ong children and the elderly. 
These problem

s are closely linked to w
ater supply, sanitation and food production 

issues. C
lim

ate change w
ill m

ean that there w
ill be less clean w

ater for a country 
w

here w
ater-borne diseases are already responsible for 24 per cent of all deaths. 

C
lim

atic factors, such as tem
perature, rainfall and salinity, are positively correlated w

ith 
diarrhoea, skin diseases, kala-azar and other diseases in different parts of the country. 
Seasonal rainfall changes have been linked to the prevalence of diarrhoea. 

Fam
ilies m

ust find w
ays to cope w

ith the cold and fog. Photo: Sahba C
hauhan, O

xfam
 G

B 

Fog in rural Bangladesh, January 2007. Photo: Sahba C
hauhan, O

xfam
 G

B 
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‘D
ue to lack of pure drinking w

ater there is a rise in w
ater-borne diseases 

(diarrhoea, dysentery, typhoid and hepatitis A
). D

ue to a shortage of w
ater 

people are suffering from
 skin diseases and conjunctivitis. In the sum

m
er 

season due to high tem
peratures som

e people are affected w
ith heat stroke 

and dying. In the w
inter season due to low

er tem
peratures people suffer.”

S
ource: The S

alvation A
rm

y
32

‘D
ecreasing tem

peratures in the w
inter season m

akes the lives of children and 
old-age people m

iserable and increases death rates.’
S

ource: Koinonia
33

U
rban areas

The relationship betw
een urban centres and clim

ate change is com
plex and tw

o-fold. 
O

n the one hand urban areas, w
ith their energy consum

ption and burning of fossil 
fuels, help cause clim

ate change, w
hile on the other hand they are m

ost vulnerable to 
its im

pacts. 

The cities and tow
ns of Bangladesh already face various environm

ental and 
developm

ental problem
s brought on by increasing populations due to m

igration from
 

rural areas, a lack of com
pliance w

ith national policies, inadequate utility services and 
few

 resources to address these issues. Adding clim
ate change to the equation further 

aggravates the problem
s already burdening urban areas. 

D
haka, the capital city of Bangladesh, is one of the w

orld’s largest cities w
ith a 

population of 13.1 m
illion people living in an area of 1,353 square kilom

etres. 
C

lim
ate change w

ill affect D
haka prim

arily in tw
o w

ays: through floods and drainage 
congestion and through heat stress. Increasing rainfall and the m

elting of glaciers and 
snow

 in the H
im

alayas w
ill lead to m

ore frequent flooding in Bangladesh. W
aterlogging 

and drainage congestion due to excessive rainfall and flooding from
 rivers during the 

m
onsoon season are already seriously dam

aging the city. In recent years, D
haka has 

experienced m
ajor floods in 1954, 1955, 1970, 1974, 1980, 1987, 1988, 1998, and 

2004 from
 surrounding rivers overflow

ing. O
f these, the 1988, 1998 and 2004 floods 

w
ere the m

ost dam
aging. 

D
haka m

ay also face ‘heat island’ problem
s because tem

peratures in the city are a few
 

degrees higher than in surrounding areas. This is because concrete buildings retain 
heat, and activities such as vehicle exhaust, industry and the increasing use of air 
conditioning w

arm
 the air. This problem

 w
ill increase in the future as m

ore and m
ore 

people are m
oving to the cities. 

The key sectors affected by floods include infrastructure, industry, trade and 
com

m
erce, and utility services. These sectors cannot perform

 w
ell during and after 

floods, thus increasing the vulnerability of city dw
ellers. Poor urban dw

ellers, in 
particular, suffer health problem

s and loss of life and livelihoods. 

The urban poor are also particularly vulnerable to clim
ate change-related disasters. 

Around 40 per cent of the population lives in slum
s and squatter settlem

ents. They earn 
a living from

 w
orking in industry (such as garm

ent, textile or leather m
anufacturing), the 

transport sector, shopping centres, hotels and restaurants, the construction sector, and 
as dom

estic w
orkers. These people are severely affected by floods and w

aterlogging. A 
field survey conducted during the 1998 flood found that at least one in thirteen people 
had changed their occupation w

hile 27.4 per cent w
ere unem

ployed as a result of the 
flood. W

orking hours w
ere also reduced for m

any people.

The other clim
ate change im

pacts for urban areas include cyclone dam
age and 

saltw
ater intrusion especially for the coastal cities. 

C
oastal areas

C
oastal areas are vulnerable to clim

ate change in a m
ultitude of w

ays. C
yclones, 

storm
 surges, drainage congestion, and sea-level rise directly affect coastal regions. 

Agriculture, industry, infrastructure, livelihoods, m
arine resources, forestry and 

biodiversity, hum
an health, and utility services w

ill all be affected. C
oastal zones are 

particularly vulnerable because clim
ate change com

bines w
ith the forces of sea-level 

rise, land subsidence, cyclones and changes in upstream
 discharge. M

uch coastal 
infrastructure, built on the advice of international finance institutions, has already 
disadvantaged poor coastal com

m
unities, and is likely to reduce their ability to adapt to 

clim
ate change yet further.

Bangladesh is one of the w
orld’s largest deltas, form

ed by a dense netw
ork of  

230 rivers. M
ost of the country is less than ten m

etres above sea level, w
ith about  

ten per cent less than one-m
etre above the m

ean sea level. O
ne-third of the country is 

vulnerable to high tides. The IPC
C

 expects sea-level rise during the early part of  
the tw

enty-first century to be an average of tw
o to three m

illim
etres per year due to 

Flooding and the health crisis in D
haka, 2004

34

A m
assive health crisis occurred during the flood of 2004 as sew

age m
ixed 

w
ith floodw

ater sw
irled through D

haka. A C
N

N
 correspondent described the 

situation in m
any areas as ‘quite grim

’. C
ontam

inated w
ater spread all over D

haka 
putting 10 m

illion people at a high risk from
 w

ater-borne diseases. According 
to N

aseem
-U

r R
ehm

an, chief of com
m

unications in Bangladesh for the U
nited 

N
ations C

hildren’s Fund (U
N

IC
EF), the situation for children in urban areas w

as 
‘extrem

ely dangerous’. The w
aterlogged city w

as filled w
ith filth, and the children 

playing and w
alking through this filth w

ere easy prey for infectious diseases. The 
U

nited N
ations said sludge w

as gushing out of m
anholes in m

any parts of D
haka, 

and diseases such as acute respiratory infections, diarrhoea, dysentery, jaundice, 
typhoid and scabies w

ere being reported.
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global w
arm

ing, although this varies by area. 36 Erosion, coastal land subsidence, 
siltation of river estuaries, reduced sedim

entation, w
aterlogging, and saltw

ater intrusion 
w

ill all increase as a result. About one-quarter of the population lives in the coastal 
area, and the rest depend in som

e w
ay or other, on the activities in the coastal region. 

If the sea level rises by up to one m
etre this century, Bangladesh could lose up to  

15 per cent of its landm
ass 37 and as m

any as 30 m
illion Bangladeshis could becom

e 
clim

ate refugees. According to a W
orld Bank analysis, such a rise w

ould also cost 
Bangladesh half its rice land. Another report estim

ates that a one-m
etre sea-level rise 

could lead to a decline in G
ross D

om
estic Product (G

D
P) of betw

een 27 and  
57 per cent. 38

Saltw
ater intrusion due to sea-level rise w

ill create acute w
ater crises in the future. 

Saltw
ater from

 the Bay of Bengal already penetrates 100 kilom
etres or m

ore inland 
up tributary channels during the dry season and this could get w

orse. 39 Salinity in 
the freshw

ater channels and also in the groundw
ater affects agriculture, forests and 

biodiversity, and hum
an health. G

row
ing populations require m

ore and m
ore w

ater, 
w

hich w
ill further deplete fresh-w

ater supplies. 

‘Seaw
ater is intruding into estuaries and aquifers m

aking the estuaries inhospitable 
breeding grounds for the fish and the aquifer w

ater unfit for hum
an consum

ption. 
B

esides, salinity intrusion due to sea-level rise and low
 w

ater flow
 from

 upstream
 

during the w
inter season is causing excessive death of trees in the Sundarban 

m
angrove including its adjoining areas and threatens regional/national food 

security. Recently, the production of our country’s fam
ous fish H

ilsha has declined 
to a m

inim
um

 level and som
e other old varieties are in a state of extinction.’

S
ource: Koinonia

40

Studies show
 that the intensity of cyclones and storm

 surges in the Bay of Bengal 
is increasing. Fortunately, Bangladesh has good early w

arning system
s and cyclone 

shelters along the coast. Such governm
ent and com

m
unity initiatives have reduced 

the loss of life, but houses, infrastructure and livelihoods are still shattered by the 
recurring cyclones. The increasing intensity of such disasters seriously ham

pers social 
and econom

ic developm
ent. 

Energy
Bangladesh contributes little to total greenhouse gas em

issions from
 the energy sector 

so there is no energy em
issions reduction policy at the national level. But as a ‘no-

regret’ option to increase energy efficiency and reduce em
issions, sm

all local-level 

M
angrove ecosystem

s and biodiversity in B
angladesh

Bangladesh has the single largest m
angrove area in the w

orld, know
n as the 

Sundarbans, w
hich has an area of around 577,000 ha. There are patches of 

m
angroves in other parts of the coastal area. O

ne of them
, know

n as C
hokoria 

Sundarbans (about 7,000 ha) has been com
pletely denuded by hum

ans. C
lim

ate 
change is a real threat to ecosystem

s and biodiversity especially in the Sundarbans 
w

hich m
ay be com

pletely inundated by a one-m
etre rise in sea level. Increases in 

tem
perature and sea levels threaten flora and fauna and m

any species, perhaps 
even the R

oyal Bengal Tiger, m
ay face extinction. St M

artin’s Island, the only coral 
island in the country, is also facing a high level of risk. 35

A school in the coastal village of M
ongla in Bagerhat engulfed w

ith tidal w
ater in June 2007. This land 

w
as flood free w

hen the school w
as constructed in late 1970s. The effects of sea-level rise around the 

Bangladesh coast are clear. Photo: D
w

ijen M
allick, Bangladesh C

entre for Advanced Studies

The m
ain road in M

ongla Bazar, Bagerhat D
istrict, on 30 June 2007. People here have only experienced this 

tidal inundation in the last 10 to 12 years. Photo: D
w

ijen M
allick, Bangladesh C

entre for Advanced Studies
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C
oastal fisherm

en are m
ost vulnerable

41

C
oastal fisherm

en are m
ore vulnerable to environm

ent-related disasters than 
other professional groups in coastal com

m
unities. Fisherm

en earn their living 
from

 fishing in rivers, estuaries and littoral w
aters. O

f all the open-w
ater fish 

species, H
ilsa is the m

ost im
portant and a m

ajor livelihood contributor for coastal 
fisherm

en and the nation as a w
hole. C

oastal fisherm
en contribute to 22 to 25 per 

cent of the total fish production in the country, but ironically, they are often the first 
victim

s of disasters. D
uring every cyclone or tidal surge, hundreds of fisherm

en 
die, and others are driven aw

ay to other areas. 

O
n 19 Septem

ber 2006, a sudden tornado hit the southw
estern coast. It caused 

about 500 fishing boats and traw
lers to capsize or go m

issing. Then on 19 
O

ctober a violent storm
 m

eant som
e 3,500 fisherm

en w
ent m

issing in the rough 
seas. Several hundred fishing traw

lers capsized and rescuers only recovered 162 
bodies. W

inds also lashed the coastal districts dam
aging over 1,000 houses. 

C
oastal com

m
unities are poorer than average. They have a low

er-than-average 
per capita G

D
P and low

er average calorie intakes. In coastal areas, absolute 
and extrem

e poverty are 52 per cent and 24 per cent respectively, com
pared to  

48 per cent and 22 per cent in non-coastal areas. C
urrent coping m

ethods  
include borrow

ing from
 local m

oney lenders; selling labour in advance for fishing 
or agricultural w

ork; selling fishing gear; sending children to w
ork in urban 

areas; and selling livestock, land and houses. C
lim

ate change w
ill increase this 

vulnerability and stretch existing coping strategies to the lim
it.

U
sing solar photovoltaics on boats to provide 

education and inform
ation services

42

In the rem
ote region of C

halanbeel in Bangladesh, the charitable organisation 
Shidhulai Sw

anivar Sangstha w
orks to im

prove the quality of life of w
aterside 

com
m

unities by bringing them
 services by boat, som

etim
es on a daily basis. 

Services include children’s education, libraries, training in sustainable agriculture, 
health advice, m

obile phones, and Internet access. The boats have been fitted 
w

ith photovoltaic system
s to provide electricity for these services. In addition, on 

som
e boats, the photovoltaic electricity supply is used to charge batteries for the 

solar hom
e-lighting system

s that Shidhulai has supplied to fam
ilies. Solar lanterns 

have also been supplied for use in fishing boats. This w
ork could be a m

odel for 
renew

able energy use elsew
here in Bangladesh. 

The coastal villages of C
hila, K

ayabunia and K
alatala in M

ongla, Bagerhat, faced severe erosion due to 
high tides and strong w

aves during the m
onsoon in 2007. Photo: D

w
ijen M

allick, Bangladesh C
entre for 

Advanced Studies

C
oastal villages are exposed to tidal surges and cyclones. Photo: D

w
ijen M

allick, Bangladesh C
entre for 

Advanced Studies



U
p in sm

oke? Asia and the Pacific
21

initiatives are being carried out. Activities include producing energy-efficient light bulbs, 
introducing fuel efficient stoves, and household biogas plants. 

W
ho is m

ost vulnerable?
According to the IPC

C
, ‘clim

ate change im
pacts w

ill be differently distributed am
ong 

different regions, generations, age, classes, incom
e groups, occupations and 

gender’. 43 D
eveloping countries are particularly vulnerable to clim

ate change, as are 
the poor and m

arginalised. 

Bangladesh is characterised by a high population density, few
 resources, poor 

governance, and a high incidence of disasters. All these factors lim
it econom

ic grow
th 

and exacerbate poverty. Progress w
ith reducing poverty w

as slow
 in the 1980s, 

but slightly better in the 1990s. H
ow

ever, the absolute num
ber of poor people has 

increased in the last few
 decades. C

urrently, Bangladesh has about 150 m
illion people. 

O
f them

, over 70 m
illion live under the poverty line, w

ith inadequate incom
e and food 

intake. O
ver 30 m

illion people are extrem
ely poor and do not have em

ploym
ent or 

incom
e and suffer from

 continuous food insecurity, m
alnutrition, and social insecurity. 

These people cannot access civic am
enities such as basic health services, sanitation, 

safe drinking w
ater and education for their children. 

C
hanging w

eather conditions, particularly the increase in the num
ber and the intensity 

of extrem
e events, threaten the livelihoods of the poor in Bangladesh. These largely 

depend on natural resources and also em
ploym

ent and health, w
hich are already 

affected by events such as drought and frequent floods. Poor people are at greater 
risk of losing their jobs, and also from

 degradation of the natural resources (land, 
w

ater, fisheries, and forests) on w
hich they depend. C

lim
ate change also threatens 

their food sources and nutrition as w
ell as reducing the num

ber of livelihood options 
available to them

. They often live in fragile ecosystem
s, such as cyclone-, flood- or 

drought-prone areas, w
hich are susceptible to clim

ate change and disasters. And poor 
people are particularly at risk from

 disasters because they are unprepared and lack 
adequate shelter. They also have little ability to recover from

 disasters w
hen they occur. 

W
hilst poor people have a w

ealth of understanding and know
ledge on how

 to cope 
w

ith clim
ate change, and som

e lim
ited resources to help them

 do this, their coping 
strategies are constrained by a lack of resources and inform

ation and poor institutional 
capacity. This needs to change given the changes expected ahead. 

‘W
e are experiencing a m

ajor change in both w
eather and clim

ate over the last 
10 to 15 years. These changes, like alm

ost all changes, affect and im
pact the 

lives of the poor…
C

rop failures, loss of capital investm
ent, failure to replenish 

the inputs essential for recovery not only increases food insecurity, but also 
loss of household assets. These events increase not only vulnerability but push 
m

ore people into the vicious cycle of poverty.’ 
S

ource: H
ealth, Education and Econom

ic D
evelopm

ent 44
C

oastal com
m

unities protect their land and houses from
 

river erosion, but they need help from
 local governm

ent 
and developm

ent agencies to build local capacity. 
Photo: D

w
ijen M

allick, Bangladesh C
entre for Advanced 

Studies

M
angrove forests protect coastal land from

 erosion and could be prom
oted as a com

m
unity adaptation 

activity. Photo: D
w

ijen M
allick, Bangladesh C

entre for Advanced Studies
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G
ender and clim

ate change
45

In Bangladesh, w
om

en are m
ore vulnerable than m

en to chronic poverty due to 
gender inequalities in various social, econom

ic and political institutions. M
en tend to 

control incom
e distribution, property, access to credit, decision-m

aking processes, and 
other entitlem

ents. W
om

en have lim
ited access to and control over natural resources, 

and m
ore im

portantly are less m
obile and have lim

ited access to inform
ation. These 

factors exacerbate the vulnerability of w
om

en during disasters. In Bangladesh, the 
gender aspects of clim

ate change therefore need extra attention. Bangladesh needs 
gender-sensitive clim

ate change polices and planning if the M
illennium

 D
evelopm

ent 
G

oals are to be m
et.

‘“C
lim

ate change induced im
pacts include livelihood and food insecurity. W

hen 
livelihood and security is under threat the children and w

om
en are the first 

and w
orst victim

s. They have increased w
orking tim

e and less and less food 
for them

selves as the adult m
ales consum

e m
ost food and also use m

ultiple 
sources of food (for exam

ple eating out in restaurants) w
here the w

om
en and 

children do not have access due to the lack of control over cash incom
e of the 

fam
ily.’

S
ource: PR

O
D

IPA
N

, B
angladesh

W
hen a cyclone and floods hit Bangladesh in 1991, the death rate for w

om
en w

as 
alm

ost five tim
es higher than for m

en. M
en w

ere able to w
arn each other as they m

et 

Energy and sm
oke

N
ajm

a K
hatun lives in Pazulia village in G

azipur. H
er husband is a farm

er and they have 
tw

o daughters and a son. They also have a sm
all poultry farm

 w
ith 800 birds. N

ajm
a 

used to spend m
ost of her tim

e cooking and m
anaging the poultry w

aste. She w
orried that she  

did not have enough tim
e to care for her children. She w

as particularly concerned about her 
youngest child, w

ho is three, and w
ho w

as alw
ays w

ith her in the kitchen inhaling sm
oke and 

dust from
 their inefficient traditional cooking stove. The stove burned biom

ass, w
hich caused 

lots of indoor air pollution and sm
oke. 

N
ajm

a w
as a m

em
ber of the Bangladesh Association for Social Advancem

ent, w
hich invited 

her on a tw
o-day training course on biogas plants. Follow

ing this, N
ajm

a built a 1.2-cubic-
m

etre biogas plant inside her poultry farm
 w

ith technical support from
 Practical Action. This 

provided trem
endous and quick relief from

 her problem
s. She used poultry dung, w

hich w
as 

difficult and tim
e consum

ing to dispose of, to produce biogas, w
hich she used for cooking 

and lighting.

N
ow

 she has m
ore tim

e to look after her children, w
ho no longer suffer from

 dust and sm
oke 

inhalation. N
ajm

a can even do other w
ork w

hile cooking because there is no chance that 
a fire w

ill start in the house. All this has cost her very little, so she is very happy. N
ajm

a’s 
w

orkload has also decreased because she no longer has to collect biom
ass. This saves her 

at least one hour each day, and another hour and a half is saved from
 reduced tim

e spent 
cooking because it is quicker and easier w

hen using biogas. C
ooking utensils and kitchen 

cloths are not as dirty and the kitchen is cleaner saving N
ajm

a a further 2.5 hours a day. She 
also earns 150 Taka per m

onth by providing biogas to her neighbour. W
ith the tim

e saved she 
enjoys caring for her children and plans to expand the poultry farm

. 

N
ajm

a w
ith her tw

o children in the fam
ily hom

e.

Sm
oke and dust from

 the traditional  
biom

ass-burning cooking stove.
N

ajm
a’s new

 biogas cooking stove has  
reduced indoor air-pollution levels.
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in public spaces, but they rarely com
m

unicated inform
ation to the rest of the fam

ily. 
M

any w
om

en are not allow
ed to leave their hom

es w
ithout a m

ale relative, and sim
ply 

w
aited for their relatives to return hom

e and take them
 to a safe place. M

oreover, as in 
m

any Asian countries, m
ost Bengali w

om
en have never learned to sw

im
. 

‘D
ue to the im

pact of clim
ate change, m

igration increases. D
uring m

igration 
in m

any cases the children and w
om

en are left at hom
e w

ithout proper 
arrangem

ent for food and other survival supports. The children and w
om

en 
left behind are socially and physically insecure. For food and security m

any of 
the w

om
en choose inform

al extra-m
arital sex relations and children em

bark on 
hazardous occupations.’

S
ource: PR

O
D

IPA
N

, B
angladesh

W
om

en are the m
ain users and carriers of w

ater. They often have considerable 
know

ledge about w
ater resources, including their location, quality and reliability, 

restrictions on collection and acceptable storage m
ethods. They are critical to the 

success of w
ater resources developm

ent. W
om

en and children provide nearly all 
household w

ater in rural areas, both for dom
estic use such as drinking, cooking, 

bathing and w
ashing, and for irrigating gardens and w

atering livestock. If w
ater 

resources are nearby and of good quality, this w
ill benefit w

om
en’s crops and livestock 

and thus their fam
ilies’ food security. It w

ill also reduce the am
ount of tim

e and energy 
w

om
en m

ust spend collecting, storing, protecting, and distributing w
ater. The health of 

w
om

en’s fam
ilies is also affected, if w

ater-borne diseases are present.

The vulnerability of w
om

en in areas prone to saltw
ater intrusion

The adverse effects of clim
ate change in areas prone to saltw

ater intrusion in 
Bangladesh w

ill have disproportionate im
plications for w

om
en. Salinity is already 

a m
ajor problem

 for people living in southw
estern districts of Bangladesh such as 

Satkhira, K
hulna and Bagerhat. The problem

 is particularly intense during the dry 
season. W

om
en are generally responsible for providing their fam

ily w
ith salt-free 

drinking w
ater, but because nearly all local w

ater sources have high salinity, w
om

en 
m

ust travel long distances by foot every day to find drinking w
ater, even if they are in 

poor health. 

M
any w

om
en in southw

est Bangladesh m
ust travel at least five to six kilom

etres per 
day on foot to collect drinking w

ater. This m
akes finding tim

e for other household 
duties difficult and w

om
en are often so tired they cannot concentrate on other issues. 

H
usbands com

plain that their w
om

en are not serving food on tim
e and som

e w
om

en 
are physically assaulted because of this. 

W
om

en suffer m
ore illnesses because of the strain of collecting drinking w

ater. M
any 

of the w
om

en w
ho travel long distances to fetch w

ater are pregnant or have young 
babies. They often feel it is unsafe to leave their children at hom

e w
hile they collect 

w
ater, so take their children w

ith them
. This affects their children’s health, too. 

The long w
alk for fresh w

ater 46

Aleya is four years old and does 
not know

 the m
eaning of the 

w
ord ‘salinity’, but she know

s she 
w

ill have to w
ake up before daw

n 
and w

alk five kilom
etres w

ith her 
m

other, 
braving 

the 
m

orning 
chill, just to fetch drinking w

ater. 
She know

s that if they fail, her 
father w

ill scold her because the 
w

hole fam
ily w

ill have to drink 
salty w

ater from
 a nearby shrim

p-
cultivating 

gher. 
Aleya’s 

fam
ily 

and the others of K
haserabad 

Village in Satkhira’s Ashashuni 
U

pazila have no alternative but 
to w

alk such distances each day 
because their local groundw

ater 
is now

 saline. ‘W
e have to w

alk 
this long w

ay as the w
ater of tw

o 
ponds in our village has turned 
to saline and is too m

uddy to 
drink,’ said Aleya’s m

other Laily 
Begum

.

W
om

en and children are the w
orst victim

s of the current salinity crisis, as they 
have to fetch drinking w

ater by w
alking som

etim
es m

ore than ten kilom
etres 

along narrow
 roads. Their ordeal is m

ost acute during the rainy season, w
hen 

roads becom
e slippery and difficult to navigate. ‘M

ale m
em

bers do not go to 
bring non-saline w

ater. I fetched w
ater w

alking around tw
o kilom

etres even before 
the day I gave birth to this daughter (four-year-old daughter in the picture). Just 
after tw

o days of her birth, I again started fetching w
ater and now

 I am
 suffering 

through the physical troubles,’ says Laily Begum
.

The crisis is even transform
ing old local custom

s and creating new
 cultural 

barriers. Ashura of D
um

uria village in Shyam
nagar is 20 years old and now

 finds 
her desire for m

arriage a distant dream
. H

er aged parents, fearing that there w
ill 

be no one to fetch them
 drinking w

ater, do not w
ant her to m

arry. People living 
in areas w

here the w
ater crisis is m

ore m
oderate, m

eanw
hile, refuse to arrange 

m
arriages for their offspring w

ith people from
 the w

orst-hit areas. Salinity has 
becom

e a social curse, w
hich is likely to get w

orse w
ith clim

ate change.

Aleya and her m
other w

alk five kilom
etres to collect 

fresh w
ater each day. Photo: C

entre for G
lobal C

hange
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C
entral Asia already experiences a high degree of w

ater stress. Agricultural system
s 

and ecosystem
s in som

e areas m
ay be able to cope w

ith som
e decreases in rainfall, 

but other sem
i-arid areas could be am

ongst the first to show
 the effects of clim

ate 
change.

R
ising populations w

ill place dem
ands on scarce w

ater supplies, directing them
 aw

ay 
from

 irrigation farm
ing. This is problem

atic because m
ost C

entral Asian countries rely 
on groundw

ater to irrigate agriculture. In Iran, for exam
ple, agriculture accounts for 94 

per cent of w
ater use, and 55 per cent of the w

ater used com
es from

 groundw
ater 

sources. 47 Any decreases in rainfall could, therefore, significantly affect both agriculture 
and the availability of w

ater for hum
an consum

ption.

C
entral A

sia

The clim
ate in C

entral A
sia

Betw
een 1894 and 1997 the m

ean annual surface tem
perature in the M

iddle East 
and C

entral Asia rose by around 1.3
oC

. 48 M
any countries are landlocked, and 

therefore m
ost of the region receives very little rainfall. C

lim
ate change is likely to 

reduce rainfall even further. For exam
ple, the average sum

m
er rainfall in parts of 

Pakistan, Iran and C
entral Asian states such as U

zbekistan and Tajikistan could 
decline by m

ore than 20 per cent over the next 100 years. 49

Som
e C

entral Asian states, such as Tajikistan and K
azakhstan, are also heavily 

dependent on m
eltw

ater from
 glaciers for their freshw

ater supply. These nations 
could face further w

ater stress over the com
ing years. For exam

ple, K
azakhstan’s 

glaciers have shrunk by m
ore than 25 per cent in the last 50 years. 50

M
irzokhonova M

unavara, 56, an agronom
ist in Tajikistan

51 explains: ‘There has 
been a change in clim

ate in the last 15 years. It gets extrem
ely hot and then 

extrem
ely cold. People are struggling here because w

e have to adapt to this and 
w

e do not have the rain at tim
es to w

ater our land. The soil has becom
e dry and 

crops have changed in quality and in colour. W
e have irrigation channels but no 

w
ater. W

e cannot leave this village as w
e have now

here to go and no m
oney to 

leave. G
od has given us this w

eather so w
e w

ill need to learn how
 to adapt, to 

change our seeds so that w
e can continue to w

ork and grow
 food.’

M
izokhonova M

unavara, an agronom
ist in Tajikistan, says com

m
unities are struggling to cope w

ith the 
change in clim

ate. Photo: M
arie C

acace/O
xfam
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C
hanges in U

zbekistan
52

‘In recent years, the change in clim
atic conditions in all seasons of the year is 

sharply felt. C
hanges in clim

ate often influence agricultural yield, for exam
ple m

any 
kinds of grain crops do not have tim

e to ripen. From
 2000 to 2003, because of a 

drought none of the districts of K
arakalpakstan could obtain productivity in grain.’

‘…
the problem

 of w
ater facilities, especially drinking w

ater and w
ater for irrigating 

agriculture, recently has becom
e one of the largest problem

s…
because of the 

drying of the A
ral Sea, on its form

er coasts the influence of dust storm
s and sand 

drifts is strongly felt. A
lm

ost in the w
hole territory of the R

epublic of K
arakalpakstan 

it is possible to see salt on the ground left over from
 evaporation. Salinity of the 

soil negatively affects vegetative cover. In m
any places, trees and other vegetations 

are drying out. H
uge tracts of land and agricultural fields are covered by copious 

saline deposits. A
s a result, productivity drops and quality w

orsens.’

‘In recent years, as a result of the change in clim
atic conditions and pollution, the 

frequency of allergic and bronchial diseases has sharply increased.’

‘Little by little the extinction of not only m
any kinds of vegetation, anim

als and rare 
varieties of fauna fade aw

ay.’

Livestock in K
azakhstan. Photo: C

hristian Aid/M
ark Edw

ards
Salt deposits on land in K

azakhstan. Photo: C
hristian Aid/M

ark Edw
ards
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‘I’ve been farm
ing in this area for the past 30 years and I’ve noticed that it’s 

raining m
ore and the tem

perature has changed. From
 O

ctober to M
ay and 

M
arch to A

pril it’s often very w
indy. I have also noticed that w

hen it now
 hails, 

the hailstones are very big and dam
age our crops. From

 D
ecem

ber to M
arch 

it’s very cold; this w
asn’t so five years ago. It’s m

uch colder than before and 
w

hen it’s hot it’s very hot.’ D
avlodm

oh Inom
ova, 48, pum

pkin farm
er, Tajikistan

53

Tajikistan 
Tajikistan is a low

-incom
e country, w

ith a G
D

P in 2005 of just U
S$2.3 billion. It is 

also the third-m
ost disaster-prone country in Eurasia (after R

ussia and Afghanistan) 
and clim

ate change is set to m
ake life m

ore difficult for m
any of its seven m

illion 
inhabitants. N

early the entire republic is m
ountainous, and its rivers rise in m

ountain 
glaciers. Steep valleys w

ith few
 trees and the tow

ering m
ountains leave tow

ns 
and villages extrem

ely prone to earthquakes, landslides, m
ud flow

s, floods, and 
avalanches. Such calam

ities occur regularly and pose a relentless challenge to long-
term

 developm
ent. Even the sm

allest disaster can have huge im
pacts on a com

m
unity. 

‘In M
arch 2007, an eight-m

onth drought in Vose D
istrict in Southern Tajikistan m

eant 
that there w

as no hydropow
er and therefore no electricity, so w

ater pum
ps did not 

w
ork properly and there w

as less clean drinking w
ater. This drought w

as follow
ed 

by excessive rain causing m
udslides that sw

ept aw
ay w

ater pipes, including 
pipes constructed by O

xfam
 engineers. The m

udslides effectively finished off the 
com

m
unity’s w

ater supply system
. N

ow
 people have to w

alk over one kilom
etre to get 

clean w
ater. This has huge health im

plications, and typhoid and tuberculosis are now
 

rife. 

C
hanges in the clim

ate also 
increase the sm

aller but daily, 
chronic, difficulties that people 
face, especially farm

ers w
ho are 

already am
ongst the poorest 

people in the country – m
ost 

farm
ers live on less than tw

o cents 
a day. U

npredictable w
eather, 

com
bined w

ith low
 incom

es, 
m

eans people cannot salvage 
their crops or adapt to a changing 
clim

ate. This pushes them
 even 

further into poverty. 

There have been m
ore disasters here in the last tw

o years and m
ore floods. 

There are no early w
arning system

s in place after the collapse of the Soviet 
U

nion so w
e cannot predict w

hen a disaster w
ill happen. The clim

ate has 
becom

e hotter and snow
 has m

elted from
 the high m

ountains, w
hich has 

m
eant that w

e have m
ore m

udflow
s and floods. B

ecause som
e people do 

not have the m
oney to build their houses w

ell, they collapse. W
hen natural 

disasters strike, people are displaced and forced to m
ove; they have to change 

their entire lives.’
M

ahm
ad K

abir, a m
em

ber of the K
ulyab em

ergency com
m

ittee, Tajikistan
54

D
avlodm

oh Inom
ova, a pum

pkin farm
er in Tajikistan, dem

onstrates the size of the hailstones that are now
 

dam
aging her crops. Photo: M

arie C
acace/O

xfam

Flooding in the H
am

adoni area of Tajikistan w
ashed aw

ay 
roads and houses. Photo: Julia G

riner/O
xfam
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‘W
e w

ork in the field to m
ake a living and a few

 w
eeks ago locusts attacked our 

fields and our entire [w
aterm

elon] crop has disappeared. I have noticed that w
hen the 

tem
perature is above 34 degrees, w

hen it is m
uch hotter than usual there is a m

ore 
chance that locusts w

ill com
e to attack our crops. I w

ill have to take a loan out to 
buy m

ore seeds and spend the next tw
o w

eeks w
orking on the land to get it ready to 

plant. B
uying one bottle of seeds is expensive and w

e w
on’t have an incom

e for the 
next tw

o m
onths that it w

ill take the w
aterm

elons to grow
.’

U
m

eda D
dinaeva, 19, a w

aterm
elon farm

er, Tajikistan
56

H
elping w

om
en adapt to clim

ate change in Panjhok
55

C
lim

ate change is one of m
any challenges facing the people of Panjhok Village in 

northw
estern Tajikistan. This rem

ote com
m

unity has no road access for up to five 
m

onths of the year as a result of heavy snow
. D

uring w
inter, their diet depends 

prim
arily on grains and potatoes. W

inters are cold and heating is inefficient. Fuel, 
usually a m

ixture of dung and straw
, coal, or w

ood, is scarce, and its collection is 
labour-intensive. Job opportunities in the village are lim

ited. As a result, m
any m

en 
m

igrate to R
ussia for w

ork, and leave the w
om

en to care for the fam
ily, the garden 

and the livestock. 

C
ARE, w

ith support from
 the C

anadian International D
evelopm

ent Agency (C
ID

A), 
w

orked w
ith a com

m
unity-based organisation (C

BO
) in Panjhok village to better 

understand how
 clim

ate change w
ill im

pact the com
m

unity, and w
hat evidence of 

clim
ate change is already being observed. W

hen asked about key clim
ate-related 

concerns, the com
m

unity m
em

bers noted that the beginning and end of the w
inter 

season w
ere becom

ing less predictable, and that the snow
 pack seem

ed to be 
increasing. Both of these facts are corroborated by m

eteorological data from
 the last 

few
 decades. These changes are threatening the livelihoods of a com

m
unity that 

already lives in a harsh environm
ent w

ith a short grow
ing season. 

The project w
orked w

ith the C
BO

 to design and im
plem

ent pilot adaptation strategies 
in the com

m
unity. In an effort to target the m

ost vulnerable com
m

unity m
em

bers, 
the C

BO
 prioritised w

om
en-headed households. The key issue tackled w

as the 
im

pact of the shifting w
inter season on food security. 

To address the challenge of agricultural productivity in a shortening grow
ing season, the 

project introduced sim
ple cold fram

es. These are sm
all greenhouses, w

hich are used to 
start seedlings in the spring and to extend the grow

ing season later in the year. Fifteen 
w

om
en in Panjhok w

ere given cold fram
es and trained on their use and m

aintenance. 
As a result, these fam

ilies w
ere harvesting greens tw

o m
onths later in the year, and had 

tom
ato seedlings ready to plant as soon as the w

arm
 w

eather began in the spring. 

The project also addressed the issue of food availability in w
inter by prom

oting 
techniques for food preservation. Fem

ale C
BO

 m
em

bers w
ere trained to preserve 

tom
atoes, onions, peppers and other vegetables com

m
only grow

n in kitchen 
gardens. This increased the variety and nutritional value of the w

inter diet, providing 
w

elcom
e diversity from

 the usual bread and potatoes. 

W
om

en’s responsibilities in the hom
e tend to be sensitive to changes in clim

ate, 
so efforts to adapt m

ust consider w
om

en’s needs and priorities. This project 
dem

onstrates that sm
all changes to livelihood system

s can increase resilience in 
the face of a changing clim

ate. 

U
m

eda D
dinaeva says changes in tem

perature in Tajikistan have led to locust invasions, destroying her 
livelihood. Photo: M

arie C
acace/O

xfam
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C
om

m
unity experiences of clim

ate change in Tajikistan
57

‘In 2005 w
om

en sow
ed w

heat on three hectares but got nothing due to the 
unusually hot w

eather.’
 Youth Ecological C

entre, Tajikistan

In early 2007, tw
o Tajik organisations, the Youth Ecological C

entre and For Earth, 
researched com

m
unity perceptions of clim

ate change in Tajikistan. C
hristian Aid 

funded the research via the Act C
entral Asia consortium

. Around 100 people w
ere 

surveyed across three out of the four oblasts (or regions) of the country: Sughd (north), 
K

hatlon (south) and Pam
ir/G

BAO
 (east). Surveys show

ed that people in K
hatlon and 

Pam
ir/G

BAO
 felt m

ost strongly that the clim
ate had changed for the w

orse over the last 
five years. In Sughd, m

ost people felt the overall situation w
as stable, but respondents 

nonetheless reported a num
ber of im

portant changes. 

The tw
o m

ain changes observed w
ere (i) greater extrem

es of tem
perature, w

ith hotter 
sum

m
ers and colder w

inters, and (ii) less predictable snow
 and rainfall. This w

as 
having a severe im

pact on farm
ers’ crop yields. For instance, m

ost respondents in 
all three regions said that the w

orsening clim
ate had reduced their incom

es. This is 
a m

ajor problem
 for a country in w

hich agriculture is the m
ainstay of the dom

estic 
econom

y. Farm
ers like Burkhoni Saidbek, from

 Sughd province, are adapting their 
farm

ing techniques to the new
 conditions. H

e used to grow
 w

heat and peas in 2003, 
but w

hen this becam
e less successful he changed to onions in 2006.

People described several notable events in the last five years. Snow
fall in O

ctober 
2004 caused the loss of 40 per cent of the w

heat harvest in Pam
ir/G

BAO
 and a 

February 2007 snow
storm

 also killed or injured 2,600 livestock in one district of K
hatlon. 

A heatw
ave in 2005 burned m

uch of the m
elon and gourd harvest and caused the 

cotton harvest to sharply decline. 

R
espondents also reported that clim

ate change had had a significant im
pact in areas 

besides crops and farm
ers’ incom

es. M
ore infectious diseases, such as typhus and 

m
alaria, w

ere observed, along w
ith m

ore disasters, particularly floods and m
ountain 

torrents. 
O

ut-m
igration 

had 
increased 

in 
som

e 
areas, 

as 
had 

conflict 
betw

een 
com

m
unities over grow

ing w
ater shortages. 

Average annual tem
perature increases betw

een 1961 and 1990 w
ere particularly large 

in low
-lying valleys – w

here the m
ajority of people live – and cities, w

ith increases as 
m

uch as 1.2–1.9°C
 over this period. Tem

peratures are set to rise even further in this 
century. A 2–3°C

 rise by 2050 w
ill cause the disappearance of m

any of Tajikistan’s 
sm

aller glaciers and a 25–30 per cent decrease in the volum
e of ice in all glaciers. 

W
ater flow

s in m
any river basins, including Zeravshan and K

afirnigan, are expected to 
fall considerably.

Three-quarters of those interview
ed said they had insufficient inform

ation on clim
ate 

change and possible adaptation m
easures. This m

ay be because the Tajik G
overnm

ent 
and m

edia do not prioritise the issue, and because of the relatively sm
all num

ber of 
environm

ental N
G

O
s operating in the country (just 20 com

pared to 200 in neighbouring 
Kyrgyzstan). It is no surprise, therefore, that so few

 of the people questioned could 
correctly identify increases in greenhouse gas em

issions as the principal cause of 
global w

arm
ing.

A range of adaptive m
easures are available for these com

m
unities, including im

proved 
system

s for m
easuring and forecasting hydrological changes, increased crop rotation, 

sustainable pasture m
anagem

ent, crop insurance schem
es, efficiency m

easures for 
irrigation, riverbank strengthening, and the developm

ent of disease-resistant varieties 
of w

heat and cotton. H
ow

ever, m
inim

al governm
ent funding prevents the rolling-out 

of these m
easures. Although the Tajik G

overnm
ent developed a N

ational Action Plan 
on clim

ate change in 2003, funds have not been m
ade available to oblast or district 

authorities to carry out adaptive m
easures, in spite of the im

portance of agriculture for 
the national econom

y. 
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Kyrgyzstan 
In Kyrgyzstan, tem

peratures rose by an average of 1.6°C
 in the tw

entieth century. This 
w

as m
uch higher than the global average rise (0.6°C

). In this century the G
overnm

ent 
predicts that the increase w

ill be in the order of 1.8–4.4°C
. This rise w

ill result in 
increased desertification, w

hich w
ill aggravate existing problem

s of soil erosion. There 
w

ill also be significant im
pacts on hum

an and livestock health. In other respects, 
how

ever, such as rainfall and w
ater flow

s, the country w
ill be less affected. O

ne m
ajor 

concern is the lack of national regulatory bodies in the sphere of clim
ate change, as 

this could ham
per future adaptation m

easures. 58

M
aking w

ool in Kyrgyzstan. Photo: C
hristian Aid/Am

anda Farrant
Industry in Kyrgyzstan. Photo: C

hristian Aid/Sarah M
aliana
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C
hina is already experiencing the effects of clim

ate change. O
f particular concern is 

the affect that clim
ate change has, and w

ill continue to have, on the agricultural sector 
and C

hinese food security. Extrem
e events, such as droughts, floods, cyclones and 

tropical storm
s, are increasing, and glaciers are m

elting faster and faster, w
hich has 

im
plications for the nation’s w

ater supply as w
ell as increasing the risk of the bursting 

of glacial lakes. 

In June 2007, C
hina launched its national clim

ate change program
m

e. The program
m

e 
included strategies to reduce greenhouse gas em

issions, alternative w
ays of fuelling 

its huge and grow
ing need for energy, as w

ell as w
ays to cope w

ith the w
orst effects of 

clim
ate change ahead. C

ivil society organisations in C
hina are also preparing their ow

n 
report to develop their com

m
itm

ent and participation in com
bating clim

ate change. 

A
griculture and environm

ent
M

eteorological records show
 that rainfall in C

hina has, in general, been decreasing 
since 1965. But clim

ate change w
ill likely increase the average rainfall in C

hina by 
7–10 per cent, particularly in southern and northw

estern C
hina. But averages are 

m
isleading. At the sam

e tim
e w

ater shortages in C
hinese agriculture are likely to 

becom
e m

ore severe, especially in northern regions, w
here droughts are already 

com
m

on. This is because the clim
ate w

ill get m
ore irregular so som

etim
es there w

ill be 
no rain w

hen crops need it m
ost. H

igher tem
peratures w

ill also increase evaporation. 

Lastly, the projected increases in rainfall are likely to be very unevenly distributed, w
ith 

som
e areas receiving m

ore w
ater, and m

aybe too m
uch, leading to floods, w

hile other 
areas w

ill experience droughts. 

Som
e of the environm

ental effects of these changes are relatively benign, such as the 
flow

ering of plants in spring occurring around tw
o to four days earlier than in the past. 

But other effects, such as those on agriculture, could seriously affect the econom
y and 

local livelihoods.

The latest N
ational Assessm

ent R
eport on C

lim
ate change published by the C

hinese 
G

overnm
ent, 60 estim

ates that clim
ate change is having a negative im

pact on C
hina’s 

agricultural production as a w
hole. It estim

ates that if no action is taken, the gross 
productivity of the C

hinese agricultural industry w
ill decrease by 5–10 per cent. By the 

second half of this century, the production of three staple crops – w
heat, rice and corn 

– m
ay decrease by up to 37 per cent. In the next 20 to 50 years, the huge im

pact of 
clim

ate change on agriculture w
ill affect C

hina’s food security.

In the past, peasants knew
 w

hen to plant seeds to have a healthy crop because 
the rains w

ere regular. But clim
ate change is m

aking the w
eather m

ore irregular, so 
droughts som

etim
es occur w

hen farm
ers need rain. The w

arm
 w

inter of 2007 hastened 
the germ

ination and grow
th of w

inter w
heat, but this has m

ade it vulnerable to frosts 
in the spring. In southern regions, w

ater used to be plentiful, but in recent years, 
the irregularity of rainfall patterns and heat has caused w

ater shortages. The cost of 
agricultural production w

ill also rise, because of the increased need to control crop 
pests and w

eeds, brought about by tem
perature increases. 

C
hina

59 

The clim
ate in C

hina

Experts w
arn that clim

ate change w
ould hit C

hina hard. R
apidly m

elting glaciers 
in Tibet w

ould lead to dangerously low
 w

ater levels in som
e of its m

ost fam
ous 

rivers; the Yellow
 R

iver and the Yangtze. R
ising sea levels w

ould have a m
assive 

im
pact on the country’s coastal regions, w

hich are hom
e to the nation’s m

ost 
prosperous cities and provinces. M

ore than 400 m
illion people in C

hina are 
already living w

ith the problem
 of desertification, partly brought on by clim

ate 
change. H

igher tem
peratures w

ould also affect agriculture and food production. 

S
ource: B

B
C

 N
ew

s, M
ay 2007

View
 of a dried up river during a long-term

 drought in G
uangdong, C

hina. Such droughts could becom
e 

m
ore frequent and m

ore w
idespread if clim

ate change continues. Photo: ©
 G

reenpeace/G
ary Braasch
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In responding to the im
pacts of clim

ate change on agriculture, the G
overnm

ent and 
civil society groups in C

hina are trying to develop and im
plem

ent new
 adaptive 

strategies to cope. These include prom
oting plantations that are drought resistant, 

clean energy sources in rural areas such as solar energy and biogas, w
ater 

conservation projects, and dripping irrigation system
s. In spite of these efforts, m

any 
m

arginal and im
poverished rural com

m
unities are still threatened by the changes.

D
isasters on the increase

C
hina is one of the countries to suffer m

ost from
 disasters, and the increase in clim

ate-
related extrem

e w
eather patterns has already had severe negative effects. In 2006, 

C
hina suffered from

 extrem
e events to an extent not seen since the 1998 floods. 

Typhoons K
aem

i, Saom
ai and Pearl landed in C

hinese coastal areas, along w
ith the 

tropical storm
 Bilis. C

hongqing C
ity and Sichuan Province also suffered from

 a sum
m

er 
heatw

ave w
hose strength has rarely been m

atched in C
hina’s history. Forest-fire-

danger w
eather ratings rose because of the continuous drought, and one forest fire 

in northeast C
hina w

as m
ore severe than any experienced since 1987. W

ith m
ore 

frequent disasters expected, governm
ent and non-governm

ent organisations are still 
discussing how

 best to cope. 

In M
ay 2007, the C

hinese authorities announced that the country w
as likely to 

be hit by m
ore adverse w

eather during the rest of 2007 than at any tim
e in the 

past decade. The reason, they say, is because of global clim
ate change. O

fficial 
figures suggest that environm

ent-related disasters killed m
ore than 2000 

people in 2006 and caused m
illions of dollars in dam

age. 
S

ource: B
B

C
 N

ew
s, M

ay 2007

C
urrently, the poorest people in C

hina are prim
arily located in environm

entally 
vulnerable rem

ote areas w
ith poor infrastructure. Ethnic m

inorities represent a 
disproportionately high percentage of the poor, and are also m

ost vulnerable to 
environm

ent-related disasters. D
roughts, flooding and other extrem

e clim
ate events w

ill 
seriously affect the lives and livelihoods of these groups.

H
igh tem

peratures and drought in C
hongqing 

At the beginning of this century, C
hongqing C

ity experienced a continuously high 
average tem

perature w
ith evidence suggesting this w

as due to clim
ate change. 

The drought in C
hongqing in 2006 w

as severe, topping all m
eteorological records 

kept in C
hina since 1891. Som

e 3775,900 hectares of crops in C
hongqing w

ere 
dam

aged due to drought, am
ong w

hich 685,800 hectares provided no harvest 
at all. The output of spring crops in C

hongqing declined by 7,814,100 tons, a 
decrease of m

ore than 30 per cent com
pared w

ith regular years. Som
e 15 m

illion 
people and 1.3 m

illion cattle experienced tem
porary shortages in drinking-w

ater 
supplies. In som

e areas, people had to carry w
ater from

 2.5 kilom
etres aw

ay.

Tropical storm
 B

ilis
Extrem

e events bring great losses to C
hina. For exam

ple, in July 2006, tropical 
storm

 Bilis com
bined w

ith w
arm

 m
oist air flow

s from
 southw

est C
hina to batter 

southern C
hina w

ith strong rainfall, causing severe floods, landslides and m
ud 

flow
s. N

early 32 m
illion people from

 six different provinces and autonom
ous 

regions w
ere affected. Som

e 843 people died and 3.4 m
illion people w

ere 
urgently relocated. O

ver 1,337,000 hectares of crops w
ere dam

aged, and 263,000 
hectares of crops w

ere not harvested at all. Som
e 391,000 houses collapsed and 

471,000 houses w
ere dam

aged. The direct costs of the disaster reached alm
ost 

D
isasters, environm

ent and livelihoods in 
Q

ingshuiling V
illage 

Q
ingshuiling Village in G

ansu Province is built on arid m
ountainous land. Severe 

soil erosion in the area has reduced the fertility of land, and has exacerbated 
the im

pacts of extrem
e events like droughts and floods. The output of village 

farm
land is low

, w
ith poor yields of both w

heat and corn. The average annual 
incom

e of villagers is also low
 at around 300 yuan. The villagers cannot afford to 

buy coal because they are poor and rely on gathering w
ood from

 the m
ountain 

for heating and cooking. Local vegetation is therefore disappearing and the 
ecosystem

 is deteriorating. A vicious circle is form
ed in w

hich poverty leads to 
ecosystem

 deterioration, w
hich in turn increases poverty, because w

ith a dam
aged 

ecosystem
, the area and its people are m

ore vulnerable to extrem
e events like 

storm
s and heavy rain.

O
xfam

 H
ong Kong, recognising that disasters, environm

ental protection, and 
livelihoods are closely linked, is conducting an ecological project in Q

ingshuiling 
Village to explore w

ays to harm
onise the relationship betw

een the three. The 
project has helped solve m

any problem
s. Problem

s related to securing farm
land 

fertiliser, livelihoods, and equality have been alleviated by raising cattle. Solar 
cookers have helped solve the problem

s of finding fuel, and planting clover has 
helped solve problem

s relating to w
ater and soil erosion as w

ell as providing 
fodder for cattle. The project has also helped villagers build a rain-collection vault 
for drinking w

ater.
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The fast pace of glacial m
elt

Som
e 82 per cent of the glaciers in w

estern C
hina are retreating due to clim

ate 
change. G

laciers occur in six C
hinese provinces or autonom

ous regions, including 
Xinjiang, Q

inghai, G
ansu, Sichuan, Yunnan, and Tibet. In Tibet, there are up to 22,468 

glaciers, covering an area of 28,645 square kilom
etres. In the past 40 years, as 

tem
peratures have risen, the area of glaciers in C

hina has shrunk by 3,248 square 
kilom

etres, w
hich is a 5.5 per cent decrease com

pared to the 1960s. The total volum
e 

of ice has dim
inished by 389 cubic kilom

etres com
pared to the 1960s, w

hich is a 
seven per cent decrease. Since the 1990s, the scale of glacial retreat has significantly 
increased. It is estim

ated that by the m
iddle of the tw

enty-first century, the volum
e of 

glacial ice in w
estern C

hina w
ill have decreased by a further 27.2 per cent.

This rapid m
elting of glaciers w

ill bring a series of problem
s to C

hina. First, w
hen 

glaciers m
elt, glacial lakes can form

. These lakes are trapped at the front of the glacier 
by a dam

 of m
oraine and ice. As tem

peratures increase and m
elt the glaciers faster, 

these dam
s can break causing so-called glacier lake outburst flood events. These 

floods can w
ipe out dow

nstream
 houses, roads and bridges. 

R
etreating glaciers also threaten C

hina’s long-term
 w

ater resources, although in 
the short-term

, the fast pace of m
elting could actually increase glacial runoff. In the 

northw
est region as a w

hole, glacial runoff has increased m
ore than 5.5 per cent since 

the 1990s as a result of higher tem
peratures. As the volum

e of glaciers decreases, 
how

ever, w
ater supplies could be under threat in som

e areas in the very near future. In 
areas w

here w
ater availability in the dry season depends on glacial m

elt, serious w
ater 

supply problem
s could occur.

W
ater resources

C
hina is currently facing problem

s w
ith w

ater shortages, w
ater contam

ination, and 
unequal w

ater distribution. U
sing data from

 2004, w
ater resources per capita are 

about 2,185 cubic m
etres, w

hich is less than one-third of the global average. But w
ater 

resources are not evenly distributed throughout the country. The area to the north of the 
Yangtze River covering about 64 per cent of C

hinese land, is hom
e to 46 per cent of the 

population, 60 per cent of arable land, and 44 per cent of G
D

P. H
ow

ever, the region only 
has roughly 19 per cent of the nation’s w

ater resources. The Yellow
 River Basin, H

uaihe 
River Basin and H

aihe River Basin cover 35 per cent of arable land in C
hina, contain 35 

per cent of the population and provide 32 per cent of total C
hinese G

D
P, but the area has 

only seven per cent of C
hina’s w

ater resources. The average w
ater resource per capita in 

this area is about 457 cubic m
etres, w

hich is am
ongst the low

est in C
hina. 

C
lim

ate change is intensifying the conflict betw
een supply of, and dem

and for, C
hina’s 

w
ater resources, especially in the northern and w

estern regions. D
ue to tem

perature 
increases and changes in rainfall patterns, w

ater resources in northern C
hina have 

been significantly reduced. This is particularly obvious in the Yellow
 R

iver Basin, the 
H

uaihe R
iver Basin, the H

aihe R
iver Basin and the Luan R

iver Basin, w
here surface 

w
ater resources have been reduced by 17 per cent and total w

ater resources by 12 per 
cent in recent years. In the H

aihe R
iver Basin alone, surface w

ater availability has been 
reduced by 41 per cent, w

hile total w
ater resources have decreased by 25 per cent.

G
lacier lake outburst flood in Yigong, Tibet

O
n 10 June 2000, the m

oraine lake in Yigong, Tibet, experienced a m
assive 

outbreak. Floods stopped the w
hole of the Sichuan-Tibet H

ighw
ay from

 operating, 
crushing over 10 bridges including Tongm

ai Bridge and Jiefang Bridge, and 
flooding over 50 kilom

etres of roads. In India, w
hich lies dow

nstream
 from

 the 
lake, the effects w

ere even m
ore serious: 30 people died, 100 w

ere m
issing and 

5,000 lost their hom
es. Som

e 20 bridges w
ere destroyed. The disaster led to a 

total loss of about U
S$23 m

illion.

H
along G

lacier, Q
inghai-Tibetan Plateau, C

hina. D
uring the past 30 years the Tibetan plateau has w

arm
ed 

by 1 degree increasing rates of glacial retreat. From
 1966 to 2000, glaciers in the Yellow

 R
iver Source region 

retreated by 17%
, causing the loss of 2.39 billion cubic m

etres of w
ater from

 the source of the river.  
Photo: ©

 G
reenpeace/John N

ovis
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W
ith increasing evaporation rates and a reduction in the size of glaciers, w

hich 
traditionally act as a solid backup-supply of w

ater, the problem
s of w

ater availability 
m

ay intensify. It is estim
ated that by the years 2010 to 2030, w

estern C
hina w

ill see 
annual w

ater shortages of 20 billion cubic m
etres. 

S
ea-level rise and coastal areas

The past 50 years have seen sea levels rise around the coastal areas of C
hina at a 

speed of tw
o to three m

illim
etres per year. 61 In the past 50 years, the sea level around 

the coast of the Yangtze R
iver D

elta and Pearl R
iver D

elta rose about 3.1 m
illim

etres 
and 1.7 m

illim
etres respectively per year. 

Sea-level rise has already affected C
hina’s coastal econom

y and the stability of its 
ecological environm

ent, particularly in 2004 and 2006. The effects of storm
 surges, 

coastal erosion and saltw
ater intrusion have been exacerbated, both in frequency and 

in intensity, bringing huge losses. In 2006, saltw
ater intrusion and coastal erosion all 

intensified in the Yangtze R
iver D

elta region. Frequent saltw
ater intrusion has already 

affected Shanghai C
ity’s w

ater supply, reducing the quality of groundw
ater supplies 

and soils, and having a disastrous im
pact on local ecosystem

s.

C
oastal areas provide an im

portant habitat for m
any species and they also support 

the livelihoods of peasants, w
ho w

ill suffer from
 high tides, coastal erosion and 

saltw
ater intrusion as the sea rises. Sea-level rise also influences the reproduction 

and behaviour of fish living in river estuaries. Although detailed research is lacking, it is 
certain that sea-level rise w

ill harm
 the fishing industry, w

hich is already suffering from
 

the harm
ful effects of overfishing. C

oral reefs in the G
unagxi and H

ainan provinces 
have already show

n signs of albinism
, perhaps due to increases in sea tem

perature 
and other pressures, and this could further dam

age the fishing industry.

According to one U
N

EP report, the ecology of the Yellow
 R

iver D
elta is one of the 

m
ost vulnerable to clim

ate change. 62 Floods and erosion w
ill affect the delta’s coastal 

areas and w
etlands. As a result, the tourism

 industry, w
ater supplies, fish stocks, and 

biodiversity w
ill be dam

aged. The report estim
ates that 40 per cent of delta areas 

w
ill be inundated if a sea-level rise of about one m

etre com
bines w

ith a tw
o to three 

m
etre storm

 surge. By 2050, the sea level around the Yellow
 R

iver D
elta w

ill rise about 
0.48 m

 and storm
 surges w

ill be a m
ajor challenge. W

ater supplies, w
hich are already 

scarce, w
ill be threatened further, and the expected im

pacts w
ill bring unprecedented 

challenges to the local ecology and sustainable developm
ent of the local econom

y. 

The C
hinese G

overnm
ent has already taken m

any im
portant steps to cope w

ith 
clim

ate change im
pacts in coastal areas and em

phasises the im
portance of 

investm
ent in construction to safeguard the coast. H

ow
ever, even if construction 

proceeds as envisioned by the G
overnm

ent, the costs as a percentage of C
hinese 

G
D

P w
ill still be far below

 the reasonable upper lim
its proposed by the IPC

C
. M

ore 
intense and m

ore frequent typhoons and storm
 surges could be disastrous for poor 

and disadvantaged coastal tow
nship com

m
unities. The C

hinese G
overnm

ent should 
therefore becom

e m
ore actively involved in actions to reduce atm

ospheric levels of 
greenhouse gases. It should consider the negative effects brought about by sea-level 
rise, and support m

ore research on the relationship betw
een coastal ecosystem

s 
and clim

ate change. It should also im
prove its ability to cope w

ith such m
atters and 

w
ork m

ore closely w
ith local com

m
unity groups, environm

ental groups, and other 
N

G
O

s. This w
ould help share inform

ation, im
prove decision-m

aking processes, and 
encourage m

ore participation in the subject area.

Energy
C

hinese per capita greenhouse gas em
issions are still a fraction of those in 

industrialised countries. Earlier this year, one estim
ate – from

 the N
etherlands 

Environm
ent Assessm

ent Agency – suggested that C
hina has now

 overtaken the U
SA 

as the w
orld’s largest em

itter of greenhouse gases. 64 M
any had not expected C

hina to 

Im
pacts on hum

an health, ecology and transport 
infrastructure in H

ong Kong and the Pearl R
iver D

elta
63

R
ising tem

peratures are likely to have a negative im
pact on the health of 

people living in the region. C
ardio-respiratory illnesses w

ill increase, as w
ill the 

prevalence of m
osquito-borne diseases, such as m

alaria and dengue fever. H
igher 

tem
peratures w

ill com
pound the problem

s associated w
ith already high levels of 

air pollution by accelerating photochem
ical reaction rates am

ong atm
ospheric 

pollutants.

The ecology of the region, already dam
aged by rapid industrialisation, w

ill suffer 
a severe blow

. D
elicate w

etland ecosystem
s, such as the W

orld-H
eritage-listed 

M
ai Po m

arshes, w
ill be invaded by seaw

ater, and if hem
m

ed in by concrete, their 
natural adaptive capacity w

ill be elim
inated.

The risks of clim
ate change im

pacts to the region’s physical infrastructure have 
been inadequately considered. R

oads and railw
ays in the G

reater Pearl R
iver 

D
elta w

ill suffer dam
age from

 tem
perature increases and rising sea level. H

igher 
tem

peratures m
ay dam

age road surfaces and cause subsidence, w
hile railw

ay 
foundations m

ay shrink, and rails becom
e buckled and distorted. Storm

s and 
flooding can dam

age above-ground railw
ay lines and flood tunnels. The region’s 

ports are threatened by sea-level rise, storm
 surges and flooding. Sedim

entation 
patterns around harbours could also change thus adding to port operating costs. 
The five airports in the G

reater Pearl R
iver D

elta – including H
ong Kong’s C

hek 
Lap Kok airport, w

hich is built on reclaim
ed land – are vulnerable to storm

s and 
flooding.
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R
ecent violent floods have caused a rapid rise in the river taking aw

ay row
s of houses in Xinshao, H

unan 
Province, C

hina. Photo: ©
 2005 G

reenpeace/H
u W

ei

overtake the U
SA until 2010 at the earliest. Yet, carbon footprint data from

 the G
lobal 

Footprint N
etw

ork show
 that despite having a population that is four tim

es larger than 
that of the U

SA
, C

hinese per capita em
issions are 87 per cent less than the U

SA and 
71 per cent less than the U

K
. 66 A considerable proportion of grow

th in em
issions is 

also due to the outsourcing of m
anufacturing industries from

 industrialised nations 
and dem

and from
 consum

ers in Europe and Am
erica. The launch of C

hina’s national 
clim

ate change strategy is therefore w
elcom

ed. C
hina hopes to tackle clim

ate change 
through im

provem
ents in energy efficiency, m

ore efficient coal-fired pow
er stations, 

and renew
able energy, such as w

ind and hydro. W
ith continued rapid grow

th of 
the econom

y, C
hina w

ill inevitably consum
e m

ore and m
ore energy resulting in the 

release of large volum
es of greenhouse gases. The m

ain challenge for C
hina to cut 

greenhouse gas em
issions are the coal-dom

inated energy m
ix and lack of advanced 

clean technology.

H
ong Kong – a vanishing w

inter 65

H
ong Kong’s w

inters could vanish w
ithin 50 years, w

ith the num
ber of cold days 

declining virtually to zero due to global w
arm

ing and urbanisation, according to 
the head of the city’s w

eather observatory. Speaking in June 2007, Lam
 C

hiu-ying, 
director of the H

ong Kong observatory, reported that, ‘according to our projections, 
tow

ard the end of this century…
 there w

ill be less than one cold day each w
inter, 

so w
inter practically w

ill have disappeared.’

According to Lam
, cold days are defined as those w

ith tem
peratures below

 12ºC
 

at som
e point during the day. D

espite its sw
eltering sum

m
ers, H

ong Kong enjoys 
a subtropical clim

ate, w
ith cool w

inter tem
peratures. Frost is som

etim
es found on 

its highest peak, Tai M
o Shan. Betw

een 1961 and 1990, there w
as an average of 

21 cold days every w
inter, but this figure had already halved by 2000.

‘O
ver the past century, tem

peratures in H
ong Kong rose around 1.2 degrees, 

alm
ost double the global average,’ said Lam

, w
ho w

arned that urbanisation 
w

ould accelerate the loss of the city’s w
inters. ‘W

e w
ould really start losing the 

very distinct seasonal m
arch throughout the year...W

e w
ould really look m

ore 
tropical than w

e are now
.’ The num

ber of sum
m

er ‘hot-nights’ in H
ong Kong, w

ith 
tem

peratures above 28ºC
, has already jum

ped to 30 a year – an alm
ost four-fold 

increase from
 the 1990s, as heat trapped during the day by the concrete city and 

its teem
ing skyscrapers is unable to dissipate fully at night. 

Lam
 attributed H

ong Kong’s predicted tem
perature rise of three to four degrees 

by the end of the century to urbanisation and global w
arm

ing in equal m
easure.

C
om

m
ercialisation of energy-efficient household 

stoves
67

The Beijing-based energy com
pany, D

axu, has developed a stove that can burn 
crop residues, both loose and com

pressed, as w
ell as w

ood. The stove partly 
gasifies the fuel, and then burns the gas w

ith secondary air. This results in an 
extrem

ely efficient (at 40 per cent) stove and m
uch low

er em
issions. 

Since m
ost fam

ilies in rural C
hina cook and heat their hom

es using stoves that 
burn coal or w

ood, the system
 can reduce the cost of cooking and heating by 

50 per cent. And, as around 20 m
illion w

ood and coal stoves are sold each year, 
the health and environm

ental benefits from
 w

idespread use of this stove w
ill be 

significant. Levels of air pollution and sm
oke in the kitchen are lessened, reducing 

dam
age to health from

 respiratory or eye-related illnesses. Im
provem

ents in 
efficiency and the m

ove tow
ards a renew

able biom
ass fuel also reduces C

O
2  

em
issions.
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Poor countries w
ill suffer m

ost of the im
pacts of clim

ate change, in part because of 
their location in vulnerable areas and in part because of their low

 capacity to cope w
ith 

such changes. But clim
ate change w

ill also affect Asia’s w
ealthier countries. Australia, 

Korea and Japan are already experiencing som
e of the im

pacts of clim
ate change, and 

it is the poor people in these w
ealthy nations w

ho are m
ost at risk. 

A
ustralia up in sm

oke
68 

Aw
areness and discussion on clim

ate change in Australia has never been so high. 
C

lim
ate change m

akes headline new
s on a daily basis. Australia is currently in 

the grip of one of its longest droughts, and w
ater is an election issue. D

espite this, 
Australia has the highest per capita greenhouse gas em

issions in the w
orld, and a 

governm
ent that refuses to ratify the Kyoto Protocol and regulate em

issions reductions. 
IPC

C
 predictions for a tem

perature increase above 2°C
 m

eans it is highly likely that 
Australia’s iconic G

reat Barrier R
eef w

ill be devastated by coral bleaching, w
hilst the 

w
orld-renow

ned K
akadu N

ational Park, the Victorian Alpine regions and the W
et 

Tropics w
ill suffer large biodiversity losses. 69 It is not only the natural environm

ent that 
w

ill suffer from
 clim

ate change, how
ever.

A
boriginal A

ustralia 
O

ver 100,000 Aboriginal Australians live in rem
ote areas of Australia, the m

ajority in 
settlem

ents in the north of the country. M
any of these com

m
unities have inadequate 

w
ater, sanitation and pow

er supplies. D
ilapidated housing, few

 em
ploym

ent 
opportunities and insufficient health services are com

m
onplace. According to the 

IPC
C

, Aboriginal Australians are am
ongst the m

ost vulnerable people in the w
orld to 

clim
ate change. 70 Yet, in som

e instances, they are also often best able to adapt to 
clim

ate-related threats, such as droughts.

M
any of these com

m
unities are in low

-lying tropical areas that are particularly 
vulnerable to storm

 surges and floods, w
hich are expected to increase as the 

planet w
arm

s. A sea rise of one or tw
o m

etres w
ould w

ipe out dozens of populated 
hom

elands, particularly those in the G
ulf of C

arpentaria, northern Australia, w
here 

m
any live only a few

 inches above current tide levels.

C
lim

ate change w
ill affect indigenous health directly, in the form

 of heat stress, 
for exam

ple. Indirect effects, such as dam
age to traditional hom

elands, can also 
threaten the cultural, m

ental and physical w
ell-being of Aboriginal com

m
unities. 

Inland floodplains, such as the low
lands in the K

akadu region, w
ill also be affected by 

increased sea-level rise, affecting ‘bush tucker’ w
ith ensuing nutritional consequences.

‘Indigenous people don’t see the land as distinct from
 them

selves in the sam
e 

w
ay as m

aybe society in the southeast (A
ustralia) w

ould. If they feel that the 
ecosystem

 has changed it’s a m
ental anxiety to them

. They feel like they’ve lost 
control of their “country” – they’re responsible for looking after it.’

D
r D

onna G
reen, author of C

lim
ate change and health:  

im
pacts on rem

ote indigenous com
m

unities in northern A
ustralia.

Torres S
trait

The Torres Islands are dotted across the international border betw
een Australia and 

Papua N
ew

 G
uinea and are scattered across around 22,000 square kilom

etres. M
ore 

than 8,000 people perm
anently inhabit 14 of the islands. C

om
m

unities are often 
situated only m

etres from
 the beach, and som

e less than one m
etre above sea level. 

Interior parts of som
e of the islands are actually below

 sea level. 

H
igh tides, strong w

inds and heavy rain early in 2006 caused severe dam
age to half 

of the region’s inhabited islands. H
ouses and other buildings w

ere dam
aged and 

belongings destroyed; sew
erage system

s w
ere flooded; and rubbish w

as strew
n 

throughout residential areas and into the sea. These are not isolated events. Their 
occurrence is increasing every year during the w

et season and, according to the 
residents of these com

m
unities, w

ith increasing severity. The Yorke Island chairperson, 
M

r D
onald M

osby, is in no doubt that global w
arm

ing is to blam
e: ‘You don’t have to be 

a scientist,’ he said, ‘not w
hen you see m

etres of beach disappearing every w
eek.’ 

D
eveloped countries

A
ustralian C

atholic C
hurch responds to clim

ate 
change

C
atholic Earthcare Australia w

as established by the Australian C
atholic Bishops’ 

C
onference in 2002 to help protect the integrity of creation and the health of Earth’s 

inhabitants and life supporting system
s. Priority has been given to clim

ate change 
and it organised a clim

ate change conference in C
anberra during N

ovem
ber 

2005. Its chair, Bishop C
hristopher Toohey, spoke at the Vatican C

onference on 
C

lim
ate change in April 2007 w

here he said: ‘To m
eet the challenge of clim

ate 
change w

ill require a change of m
ind and heart. The pastoral com

m
itm

ent of the 
C

hurch w
ill be to foster in a new

 and im
aginative w

ay a religious conversion to 
the w

ill of G
od so that w

e w
ill all have the courage and m

otivations under G
od’s 

grace to do w
hat w

e need to safeguard this garden planet.’



U
p in sm

oke? Asia and the Pacific
36

D
rought 

Australia is the hottest and m
ost w

ater-scarce continent in the w
orld. D

rought and 
bushfires are part of its history. Australia’s Bureau of M

eteorology has recorded m
ajor 

drought periods lasting from
 one to nine years since the late 1800s. 71 But clim

ate 
change is m

aking Australia even hotter and drier. 72 The Australian C
om

m
onw

ealth 
Scientific and Industrial R

esearch O
rganisation (C

SIR
O

) confirm
s that clim

ate change 
im

pacts on Australia are costly and particularly dam
aging to tw

o leading export earners: 
agriculture and tourism

. 73 H
igher tem

peratures increase surface-m
oisture evaporation, 

w
hich com

bined w
ith longer periods betw

een rainfall has led to one of the m
ost 

dam
aging droughts in Australia’s history.

D
rought w

as declared in m
ost areas of N

ew
 South W

ales, Victoria and Q
ueensland 

in 2001. It w
as w

idespread across the nation by 2002 and has continued w
ith only 

approxim
ately six m

onths of relief in late 2005 to m
id-2006. The drought continues 

today, and record low
 levels of rainfall in the past 12 m

onths are now
 beginning to affect 

w
ater supplies in m

ajor cities. 74 The M
urray-D

arling R
iver Basin drains about 14 per cent 

of Australia and is often referred to as the ‘nation’s food bow
l’, because it accounts for 

m
ore than half of Australia’s food production. 75 In D

ecem
ber 2006, less w

ater flow
ed 

into the M
urray R

iver than at any tim
e in the past century, seriously reducing the am

ount 
of w

ater available for irrigation and severely com
prom

ising the ecological health of the 
river. 76

Betw
een 2001 and 2006, AU

$1.2 billion w
as spent on drought relief. 77 By 2003, the 

drought had cost the Australian econom
y AU

$13 billion (1.6 per cent of G
D

P) and about 
70,000 jobs. 78 The Australian Bureau of Agricultural and R

esource Econom
ics predicts 

that the 2007 w
inter grain harvest w

ill be just over half the expected yield, at AU
$3.7 

billion instead of the previously anticipated AU
$8.1 billion. 79

The price of fresh food is rising. In 2005, poor w
eather and higher fuel costs led to 

increases in the price of potatoes, broccoli, onions, tom
atoes and a variety of fruit. 

Vegetable prices rose 6.8 per cent and fruit prices rose 5.8 per cent, contributing to a 
total increase in food costs of 3.6 per cent in 2005. 80

W
ith only a 1°C

 rise in global tem
perature, N

ew
 South W

ales is projected to experience 
a 70 per cent increase in drought conditions. The AU

$17 billion livestock export industry 
(w

hich is econom
ically vital but also contributes to extensive land degradation) is at risk 

from
 increased heat stress, pests and diseases. N

ational livestock-carrying capacity in 
native pastoral system

s w
ill fall by 40 per cent if tem

perature increases reach 2°C
. 81

M
ajor Australian cities are now

 facing extrem
e w

ater shortages w
ith dam

 levels as low
 

as 16 per cent capacity in Brisbane. D
om

estic-w
ater restrictions are a constant source 

of public discussion, as m
any urban coastal Australians em

brace new
 w

ater-saving 
m

easures. D
ebates about m

ore dam
s, expensive and energy-intensive desalination 

plants and w
ater recycling have dom

inated Australia in the past 12 m
onths. 

B
ushfires

D
rought and high tem

peratures also increase dangers from
 extrem

e fires in sum
m

er 
seasons. W

hile hum
an interference (from

 poorly m
anaged ‘controlled’ burns, 

unguarded cam
p fires and arson) often starts fires, the dry condition of bushland and 

forests enable fires to spread rapidly. 83 Perm
itting building in fire-prone areas also puts 

people at risk. 

As w
ith drought, Australia’s history since European settlem

ent has been m
arked by 

fire tragedies. In O
ctober 2006, the first bushfires of the season w

ere recorded in N
ew

 
South W

ales, m
arking an unusually early start to the bushfire season as tem

peratures 
spiked and w

ind speed rose. 84 By early February 2007, fires had been raging in 
Victoria, Tasm

ania and N
ew

 South W
ales for m

ore than 60 days w
ith fire-fighting 

contingents from
 C

anada, the U
SA and N

ew
 Zealand joining w

ith Australian C
ountry 

Fire Authority and R
ural Fire Service team

s. 85 The longest-burning bushfire w
as in 

G
ippsland, Victoria, and only declared contained after 69 long days of fire fighting by 

over 19,000 fire fighters. By the tim
e it w

as contained over one m
illion hectares of 

public land had been burnt. 86,87 

M
ap of drought-declared areas of A

ustralia
82
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‘A
fter the fire engulfed our com

m
unity and burnt all around m

y hom
e I w

as 
shocked and expected the phone, electricity, roads and w

ater to be out for 
w

eeks. Yet just tw
o days later the lights, fridge and phone all w

orked. It’s fires 
like that clim

ate change w
ill m

ake all the m
ore frequent and devastating. B

ut 
m

ost people in the w
orld haven’t the capacity to recover from

 such dam
age in 

tw
o days. It drove hom

e the C
lim

ate Justice problem
; after beating a bushfire a 

cold beer becam
e a m

oral dilem
m

a.’ 
Polly B

uchhorn, a victim
 of the recent bushfires  

on the east coast of Tasm
ania

C
lim

ate change and Korea
88

Korea has been experiencing heavy snow
, extrem

e drought, heavy rain, and storm
 

dam
age as a result of clim

ate change. 89 The year 1998 saw
 the hottest spring in 

Korea’s history, several floods in sum
m

er and an autum
n hotter than sum

m
er. The 

distinctions betw
een its four seasons are becom

ing blurred, w
ith the southern part 

of the nation turning into a subtropical area w
ithout w

inters. O
bserved environm

ental 
changes included early flow

ering and disruption am
ongst fish species. Forested areas 

are also being affected, and people are w
orried about rising sea levels threatening the 

m
arshlands along the southern and w

estern coasts. 

Yet the R
epublic of Korea w

as – and still is – a very significant em
itter of carbon 

dioxide. W
ithout drastic changes, such as industrial restructuring, energy conservation 

and increased use of renew
able energy, em

issions w
ill only go up. The R

epublic of 
Korea’s environm

ental m
ovem

ent first expressed concern that Korea w
as vulnerable 

to the im
pacts of clim

ate change in the 1990s, and since then it has lobbied against 
nuclear energy and coal-fired plants and cam

paigned for energy alternatives. An 
eco-centre w

as established in Seoul, pow
ered by solar and w

ind energy, and protests 
have been held outside a branch of Shell Korea, the U

S em
bassy and several Korean 

governm
ent offices. Educational cam

paigns have been run, particularly am
ongst 

students, to educate the public and to lobby political and industrial leaders on clim
ate 

change.

The Korea G
reen Foundation w

as set up in 2002. C
lim

ate change is one of its prim
ary 

concerns and in August 2006, it organised a special screening for opinion leaders and 
teachers of the Al G

ore docum
entary, A

n Inconvenient Truth. Its ‘STO
P C

O
2 ’ cam

paign 
w

as initiated in April 2007, w
ith a ‘STO

P C
O

2 ’ sculpture unveiled in front of Seoul’s city 
hall in the presence of the city m

ayor and other dignitaries. 

In June 2007, the C
atholic bishops of the R

epublic of Korea issued a statem
ent calling 

for a change in behaviour to ease the danger of global w
arm

ing. Issued for W
orld 

Environm
ent D

ay, the statem
ent urged individuals to change their habits and cut back 

on energy consum
ption. 

Japan
Japan has already experienced sea-level rise of around tw

o m
illim

etres over the last 
30 years. If the sea level rises by 30 centim

etres, at least 57 per cent of the sandy 
beaches w

ill be eroded. If the sea level rises by 65 to 100 centim
etres, as m

uch as 82 
to 90 per cent of sandy beaches could be lost. 90 Japan is also vulnerable to extrem

e 
w

eather events. H
ot days are expected to increase in frequency thus increasing health 

risks. Last w
inter w

as the w
arm

est on record and snow
fall w

as w
ell below

 average. 
W

hilst typhoons m
ay decrease in quantity, they could becom

e increasingly strong. 
C

oral reefs are m
oving northw

ard and Japan’s O
kinaw

a Island is also suffering from
 

declines in alpine flora and bleaching of its coral reefs. R
ice production and som

e 
fruits are expected to shift northw

ard and there are concerns about the quality of 
production. R

ice is particularly im
portant because the nation relies heavily on it for 

food. 91 

Japan has trum
peted its role in the fight against clim

ate change as the host nation of 
the Kyoto Protocol, although it is on course to m

iss its ow
n targets under the treaty. 

U
nder the Protocol, Japan com

m
itted to cutting greenhouse gas em

issions by six per 
cent from

 1990 levels, but its em
issions have in fact risen by eight per cent. Policies 

relating to industry rely on voluntary rather than m
andatory action, so industry is rapidly 

increasing its use of coal. 

Q
uake shakes up nuclear pow

er plans
92

W
ith few

 indigenous energy sources, Japan is focusing on expanding its nuclear 
pow

er capabilities. Japan has 55 nuclear pow
er plants that supply 30 per cent 

of its electrical needs. H
ow

ever, concerns about Japan’s com
m

itm
ent to nuclear 

pow
er w

ere raised in July 2007 w
hen an earthquake forced the closure of the 

w
orld’s biggest nuclear plant in the country. The C

itizens’ N
uclear Inform

ation 
C

enter, based in Tokyo, is calling for this pow
er plant to be closed for safety 

reasons, and indeed for a phase-out of nuclear pow
er in Japan.
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Sculpture outside Seoul C
ity H

all to launch the ‘STO
P C

O
2 ’ cam

paign. Photo: The G
reen Foundation, Korea 
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The Indian subcontinent is particularly vulnerable to clim
ate change. India is a rising 

econom
ic pow

er and yet large proportions of the population still live in poverty. O
ver 

250 m
illion people live on less than U

S$1 per day. 

India is likely to suffer a w
ide array of im

pacts, ranging from
 insecure energy and food 

supplies and reduced availability of fresh w
ater to extrem

e w
eather events, such as 

cyclones, flooding, heatw
aves, and droughts. The w

orst-hit w
ill be the poor in both rural 

and urban areas, w
ho are m

ore vulnerable and w
hose ability to recover from

 disasters 
is low

er. Public health, hum
an developm

ent goals and the country’s rich biodiversity 
w

ill all be hit.

‘Periods of heavy rainfall over a very short period of tim
e have been increasing 

over the last ten years. This is not usual. The frequency of cloudbursts is 
increasing, w

hen there can be 60 m
illim

etres of rain in five m
inutes. There have 

been tw
o of these in the last three years and these w

eren’t happening thirty 
years ago (in the northern m

ountainous areas). W
e are seeing m

any incidences 
of flash floods even in desert areas w

here w
e experience droughts.’

S
ource: The Evangelical Fellow

ship of India C
om

m
ission on R

elief, India
94

India
93

C
lim

ate in India 

Indian clim
ate is dom

inated by the southw
est m

onsoon, w
hich brings m

ost of the 
region’s rainfall. India is heavily dependent on the annual m

onsoon rains to m
eet 

its agricultural and w
ater needs, and also for protecting and propagating its rich 

biodiversity. 

W
hile the total level of rainfall has show

n little variation over the years, researchers 
have identified a tendency tow

ards few
er, m

ore extrem
e dow

npours. This has 
increased the potential for flooding by 10 per cent and it is still rising. Intense 
rainfall events occurring during the m

onsoon can cause substantial dam
ages to 

infrastructure, property, anim
al and people.

The m
elting of the H

im
alayan glaciers

95

O
nly the polar ice caps hold m

ore freshw
ater than the H

im
alayan glaciers, yet by 

2030, the size of the glaciers could be reduced by as m
uch as 80 per cent. Som

e 
of India’s m

ost im
portant rivers such as the G

anges, Indus and Brahm
aputra are 

fed by the H
im

alayan glaciers. The G
anges is one of the great rivers of the Indian-

subcontinent, the source of life for hundreds of m
illions of people. H

ow
ever, the 

IPC
C

 has identified it as one of the rivers m
ost endangered by clim

ate change. 
M

uch of the w
ater feeding the G

anges com
es from

 glaciers high in the H
im

alayas. 
But rising tem

peratures m
eans that m

any of the H
im

alayan glaciers are m
elting 

fast, and could dim
inish significantly over the com

ing decades w
ith catastrophic 

results. 

In the short-term
, the rapid m

elting of ice high up in the H
im

alayas causes river 
sw

elling and floods. The form
ation of glacial lakes of m

eltw
ater creates the threat 

of outburst floods leading to devastation in low
land valleys. Earthquakes can 

trigger such outbursts. This problem
 faces not only India, but N

epal, Afghanistan, 
Pakistan, Tibet, and C

hina. In the longer-term
, w

ater flow
 in the G

anges could 
drop by tw

o-thirds, affecting m
ore than 400 m

illion people w
ho depend on it for 

drinking w
ater. Farm

ers w
ould not be able to irrigate their land and hydro-electric 

G
angotri G

lacier. Photo: G
. Areendran
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S
toring rainw

ater in R
ajasthan

96

H
elping com

m
unities to assess and respond to the risks they face from

 extrem
e 

events w
ill save m

any lives. The D
iscipleship C

entre (D
C

), a Tearfund partner, is 
w

orking w
ith five villages near Jodhpur to help the com

m
unities assess the risks of 

future droughts and other related problem
s and to consider how

 they could boost 
their capacity to deal w

ith the increasing risks they face. Through this exercise, a 
Village D

evelopm
ent C

om
m

ittee (VD
C

) w
as form

ed, providing the first opportunity 
for m

en and w
om

en of different castes to m
eet together to discuss how

 to lessen the 
im

pact of future droughts. Already, tw
o ideas have proved very successful. 

R
ainw

ater cisterns and bunds
The VD

C
 decided to build rainw

ater cisterns about three to four m
etres w

ide and four 
m

etres deep. D
uring the rainy season, rainw

ater is collected by channels w
hich run 

into the cisterns. Each cistern can store 40,000 litres and is shared by three fam
ilies. 

W
hen full, the cistern can provide drinking w

ater for these fam
ilies all year round. It 

could also be used to store w
ater brought in by tankers in tim

es of drought. 

The VD
C

 w
as encouraged to restore a traditional practice of w

ater conservation that 
had been abandoned or forgotten. A rainw

ater bund is an earth w
all, w

hich is one 
to tw

o m
etres in height, built around the field. A large ditch is then dug out in front 

of the bund. The bunds help to prevent soil erosion from
 w

ind and rain. They help to 
hold w

ater in the soil by preventing rainw
ater from

 flow
ing aw

ay. 

These pictures of neighbouring fields w
ere taken at the sam

e tim
e. The field on the 

left has a rainw
ater bund built around it, the other does not. Villagers w

ere m
obilised 

by the VD
C

 to dig a bund around the field ow
ned by one of the village w

idow
s. She 

w
as unable to survive on w

hat she could grow
 and had been forced to find w

ork in 
a nearby stone quarry. H

er children had to go w
ith her as she had no-one to care 

for them
 at hom

e. This m
eant they dropped out of school and began w

orking in the 
stone quarry as w

ell. 

After the first year, the w
idow

’s m
illet yield doubled. N

ow
 others in the village also 

w
ant bunds for their fields. Although m

ost households are able to build bunds for 
them

selves, they cannot afford the tim
e aw

ay from
 the stone quarry, w

hich is the 
m

ain source of local incom
e. This is a problem

 that both the VD
C

 and the D
C

 are 
aw

are of and hope to find possible solutions for over the com
ing m

onths. 

R
ainw

ater bunds to store w
ater in R

ajasthan. Photo: O
enone C

hadburn, Tearfund

W
ater cistern. Photo: O

enone C
hadburn, Tearfund
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W
ater crisis

Adequate w
ater supply is a m

ajor challenge for India, particularly as 60 per cent of the 
population is dependent on agriculture for its livelihood. O

ver the next 20 to 50 years, it 
is likely that India w

ill face a m
ajor w

ater crisis from
 the higher frequency of floods and 

drought due to increased variability of annual m
onsoon rains, and the unusually fast 

depletion of the H
im

alayan glaciers.

‘Surface tem
peratures in m

ost parts of India have increased by half a degree 
centigrade during the second half of century;’ says Professor Srinivasan of the 
C

entre for Atm
ospheric and O

ceanic Sciences in Bangalore, adding ‘the surface air 
tem

perature in the H
im

alayas has increased by one degree during the sam
e period. 

This has led to the rapid m
elting of the glaciers in the H

im
alayas.’

There is enorm
ous potential for rainw

ater conservation at the national level. The nature 
of the Indian m

onsoon is such that the subcontinent receives the m
axim

um
 am

ount 
of rainfall in a very short tim

e. G
iven this, nationw

ide rainw
ater conservation is one of 

the m
ost im

portant adaptation strategies necessary to cope w
ith increasing rainfall 

variability. Local com
m

unities are already responding to w
ater stress.

Local responses to w
ater scarcity

There are anecdotal reports of farm
ers shifting in response to clim

ate change from
 

w
ater-intensive crops to ones that require less w

ater. Several civil society organisations 
have been w

orking w
ith local com

m
unities to develop w

ater-harvesting technologies 
as w

ell as to prom
ote local decentralised m

echanism
s for w

atershed developm
ent. 

In R
ajasthan, for som

e years now
, N

G
O

s like Tarun Bharat Sangh have been involved 
in channelling w

ater to farm
ers using locally adapted techniques despite a history of 

drought in the Alw
ar district. Such local com

m
unity initiatives have happened even 

w
ithout the support of local or national governm

ents. H
ow

ever, state policies like 
m

andatory w
ater-harvesting law

s in som
e cities (such as C

hennai) are seen as a 
tim

ely adaptation response in the face of clim
ate variability. 

‘A
 tim

e m
ay not be far w

hen the G
reat Thar D

esert w
ill expand and cover up the 

entire north. G
angotri and Jam

unotri w
ill becom

e m
em

ories of history, like the 
Sarasw

ati. A
ll this is due to intense m

eddling by hum
ans.’ 

S
ource: K

isan M
ehta, Priya S

alvi Prakruti and S
ave B

om
bay C

om
m

ittee

Bhagirathi R
iver Valley in the H

im
alayas. Photo: G

 Areendran

G
angotri Valley in the H

im
alayas. Photo: G

 Areendran
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D
isasters due to extrem

e w
eather events

Tw
o-thirds of all disasters in India are clim

ate or w
eather related, m

ainly due to drought, 
flooding, and storm

s, dam
aging infrastructure and affecting m

illions, especially those 
already w

eakened by poverty and disease. The num
ber of strong tropical cyclones 

has continued to increase over the past three decades. W
hen the tem

perature of the 
Indian O

cean rises, the m
oisture in the atm

osphere increases, thus increasing the 
strength of storm

s. 

‘I have never seen such high speed w
inds…

 [the] frequency of depression at 
the B

ay of B
engal is m

uch higher now
-a-days. W

e have been experiencing 
delayed m

onsoons every year over the last 12–15 years.’ 
S

ource: M
r A

nil K
r K

hara, B
am

ankhali of S
agar Island

The im
pact of extrem

e rainfall events during the 
m

onsoon season
97

In July 2005, the coastal city of M
um

bai w
as hit by exceptionally heavy rains 

– alm
ost a m

etre of rain fell in one day alone. The m
etro flooded and as m

any as 
500 people died in the city, m

any of them
 from

 M
um

bai’s overcrow
ded slum

s. In 
the w

estern suburb of Andheri, a further 72 people living in slum
s at the foot of a 

hill died in a related landslide. The city w
as brought to a standstill for several days 

and com
m

unications broke dow
n com

pletely. O
utside M

um
bai, at least 60,000 

villagers had to m
ove into tem

porary cam
ps because their hom

es w
ere flooded. 

The flooding cam
e at the w

orst possible tim
e as the planting of the paddy fields 

had just been com
pleted. The floodw

ater cost an entire harvest for the farm
ers 

affected, destroyed farm
ing infrastructure, and left the soil covered in silt w

ashed 
dow

n from
 the surrounding m

ountains. A year later, the desert area of Barm
er in 

R
ajasthan experienced unprecedented floods. Som

e 577 m
illim

eters of rainfall 
w

as recorded in just three days – m
ore than double the average rainfall it receives 

for an entire year. The floods killed at least 140 people and tens of thousands 
w

ere displaced from
 their hom

es.

C
lim

ate change w
ill m

ake big dam
s in A

sia even 
m

ore redundant and dangerous
98

Indian novelist, Arundhati R
oy, suggested in her 

1999 essay G
reater C

om
m

on G
ood that at least 30 

m
illion Indians have been displaced to m

ake w
ay for 

large dam
s since 1947. She rails against big dam

s 
and, in a broader sense, against all ‘Big Projects’ 
dream

t up by the G
overnm

ent notionally to im
prove 

the lives of the people as a w
hole but w

hich im
pose 

seem
ingly intolerable costs on particular people, 

such as indigenous tribal com
m

unities.

A new
 report by the International R

ivers N
etw

ork 
(IR

N
) – B

efore the deluge: coping w
ith floods in a 

changing clim
ate – show

s that flood control based 
on dam

s and em
bankm

ents has failed to stop the 
rapid rise, severity, and num

ber of floods. 99 D
am

s 
and levees can never be fail-proof, and w

hen they do 
fail they can cause catastrophic dam

age. In addition, by creating a false sense of 
security, they encourage questionable developm

ent on vulnerable floodplains. 

In 2006, engineers at India’s U
kai D

am
 released m

onsoon w
aters to stop the 

dam
 breaching. H

ow
ever, 120 people w

ere killed, and m
any m

illions of dollars in 
dam

age w
as caused. At least 39 people w

alking across the Sind R
iver in M

adhya 
Pradesh during a religious cerem

ony w
ere w

ashed aw
ay by sudden releases 

from
 the M

anikheda D
am

.

These stories w
ere repeated in m

any river basins across India in 2006, including 
the M

ahi, Sabarm
ati, C

ham
bal, N

arm
ada, K

rishna, G
odavari, and M

ahanadi 
basins. Sudden high releases of w

ater from
 dam

s w
ere the prim

e reason for m
ost 

of the flood dam
age in these basins. There have been m

any other dam
-related 

catastrophes in Asia over the last 30 years in C
hina, Pakistan, India, Afghanistan, 

U
zbekistan, and Kyrgyzstan. 

The IR
N

 report advocates a realistic set of practices that w
ill help reduce flood 

dam
ages. To reduce the size, speed and duration of floods, it proposes m

easures 
such 

as: 
m

oving 
em

bankm
ents 

back 
from

 
rivers 

and 
restoring 

w
etlands, 

floodplains and m
eanders; im

proving w
arnings and preparedness for evacuation; 

and, reducing the am
ount of floodplain developm

ent. It is also based on an 
understanding that floods are not inherently bad – and are in fact essential for the 
health of riverine ecosystem

s.

Practicing evacuation in Bihar. 
Photo: Tearfund
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Forests, w
ildlife and biodiversity

According to the IPC
C

, an estim
ated 20 to 30 per cent of plant and anim

al species in 
India are likely to be at increased risk of extinction if the global average tem

perature 
exceeds 1.5 to 2.5

°C
 above pre-industrial levels. W

hile very little is know
n about the 

full im
pacts of clim

ate change on individual species, indicator species in different floral 
and faunal groups, w

hich are know
n to have a narrow

 range of tem
perature and rainfall 

requirem
ents, provide som

e clues into the vulnerability of the natural environm
ent to 

clim
ate change. 

C
ritical ecosystem

s like deserts, grasslands, coasts, and m
ountains are at particularly 

high risk. For exam
ple, a rapid-w

arm
ing scenario could have a significant im

pact on 
m

ountain ecosystem
s w

hich harbour rare and endangered plant species, including 

Local efforts to fight clim
ate extrem

es
100

Vast stretches of dead, barren farm
s, covered w

ith dried-up stunted cotton and 
other crops lie abandoned even as jobless farm

ers and labourers gather at village 
chaupals doing nothing. They have done their best: som

e even sow
ed three or four 

tim
es. But w

ith produce dw
indling to just a few

 kilos, they have turned into paupers, 
too num

b to respond to the calam
ity.

This is the situation in the Vidarbha and M
arathaw

ada regions of M
aharashtra w

here 
drought is becom

ing a perennial and recurring feature. N
early 10,000 villages are 

severely affected. N
early 10 m

illion people’s basic livelihood system
s are broken.

Assessing 
this 

situation, 
the 

Poorest 
Areas 

C
ivil 

Society 
Program

m
e 

(PAC
S), 

m
anaged by D

evelopm
ent Alternatives, chalked out a road m

ap to eradicate drought 
in M

aharashtra w
ithin the next 10 years. Thus the M

aharashtra D
rought Forum

 (M
D

F), 
an inform

al alliance of several M
aharashtra civil society organisations w

as form
ed. A 

tw
o-m

onth padyatra (long w
alk) w

as also organised to highlight the issue of drought 
in M

aharashtra. The padyatra covered around 60 villages in nine districts. M
akarand 

Sahasrabuddhe of G
reenEarth noted that in K

asari Village in Beed D
istrict, 60 per 

cent of the population had m
igrated for em

ploym
ent, m

ainly in cutting sugarcane. 
R

em
aining fam

ilies had planted crops tw
ice, but their efforts w

ere in vain. The 
padyatris encountered 
m

any such instances of 
hardship and injustice. 
O

verall, around 10,000 
people 

participated; 
on 

any 
given 

day 
there w

ere at least 150 
people w

alking in the 
padyatra.

Prelim
inary 

legal 
processes 

for 
the 

form
ation 

of 
a 

M
aharashtra 

Vikas 
N

idhi 
(M

aharashtra developm
ent fund) have been set in m

otion. The villagers of Varaw
ada 

in Latur are also w
orking to alleviate the problem

 of drinking w
ater. W

om
en’s groups 

in M
halum

bra have decided to go beyond their savings and credit activities and fight 
for their entitlem

ents, such as rations, through the public distribution system
, and 

w
ork under the Em

ploym
ent G

uarantee Schem
e. 

People from
 the villages visited have started calling up the padyatris to report w

hat 
they have done and to seek guidance on w

hat they w
ish to do. A team

 of volunteers 
has been identified to undertake the follow

-up and support actions. At the end of the 
padyatra, a long-term

 action plan to w
ork in selected villages em

erged. The padyatra 
helped identify issues that require detailed study.

W
alkers in the padyatra. Photo: D

evelopm
ent Alternatives

W
orking together to reduce the vulnerability of the forests

Several national initiatives involving forest policy have the potential to lim
it 

vulnerability to clim
ate change. Strengthening and enforcing existing law

s and 
acts can also help reduce vulnerability. For exam

ple, the current national schem
es 

on Joint Forest M
anagem

ent (JFM
) could be expanded to give a m

ore effective 
role to key stakeholders. W

hile this has had a m
ixed response in som

e states, it 
w

ill be useful for building resilience. 

Institutional m
echanism

s like the N
ational W

asteland D
evelopm

ent Board and the 
N

ational Afforestation and Eco D
evelopm

ent Board have em
phasised regenerating 

degraded forestlands and lands adjoining forest areas. These m
easures have, to 

som
e extent, helped in reducing the im

pact of deforestation as w
ell as contributing 

to increasing the carbon pool of forests in the country. 

The Forest Survey of India m
onitors the change in forest cover every tw

o years. 
W

hile there is a general increase in forest cover, specific forest regions continue 
to face the threat of ever increasing deforestation. U

nder the R
educed Em

issions 
from

 D
eforestation and D

egradation Fram
ew

ork of the U
N

FC
C

C
, India has had 

a com
paratively low

er level of deforestation. Land conversion practices and 
m

onoculture-dom
inated afforestation projects could enhance vulnerability. 

In order to strengthen the forest carbon sinks and their conservation, it is vital 
to strengthen m

echanism
s like the Protected Area N

etw
ork in the country 

through enforcem
ent of the existing legal instrum

ents like the W
ildlife Protection 

Act. C
onserving flagship species (the tiger, elephant and rhinoceros) in critical 

ecosystem
s through a landscape-based approach could be a w

ay forw
ard to 

increase the adaptive capacity of forest ecosystem
s and benefit biodiversity and 

local com
m

unities.
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m
edicinal plants w

hich are adapted to colder clim
ates. 101 India’s extensive forests, 

w
hich cover around 20 per cent of its land, provide vital services for biodiversity, the 

supply of biom
ass, w

atersheds, and the livelihoods of com
m

unities. Around 200,000 
villages are located in or near forests. C

lim
ate change is likely to cause a shift in forest 

boundaries and forest dieback having significant im
plications on all com

m
unities w

ho 
depend on forest resources and services. 102

Eroding coasts and rising seas

‘C
oastal areas are by far the m

ost populated areas in the w
orld. O

ne has to 
be very careful about building expensive and sensitive infrastructure along the 
coasts, such as airports and therm

al/nuclear pow
er stations.’ 

D
r B

aba, D
irector of the Indian Institute of Technology, M

adras

C
lim

ate change-related sea-level rise could create clim
ate refugees by the m

illions 
along the coasts of India and in neighbouring countries like Bangladesh, forcing 
people to m

ove into already-crow
ded interiors.

‘W
e have experienced sea-level changes on certain islands that are unrelated 

to the tsunam
i. C

oastal sea levels are changing in som
e places. In Pondicherry, 

the G
overnm

ent started building sea w
alls because in the last five to six years 

the sea has started encroaching into the city.’ 
The Evangelical Fellow

ship of India C
om

m
ission on R

elief, India
103

O
bservations show

 that sea levels are rising at an average rate of 3.14 m
illim

etres per 
year. A one-m

etre rise – predicted to occur by the end of this century w
ithout m

ajor 
cuts in greenhouse gases – w

ould inundate about 1,000 square kilom
etres of the 

G
anges D

elta. Already, over the past tw
o decades, four islands – Bedford, Lohachara, 

K
abasgadi and Suparibhanga – have been subm

erged leaving 6,000 fam
ilies 

hom
eless. Som

e of the m
ost recent predictions suggest that one of the largest islands 

– Sagar Island – could lose at least 15 per cent of its habitat area by 2020.

D
evelopm

ent along India’s 6,500-kilom
etre coastline has dam

aged natural 
ecosystem

s that have historically provided defence against coastal erosion and acted 
as a buffer to prevent flooding from

 w
ave action or tidal surges. N

ow
, over seven 

m
illion people are vulnerable to coastal flooding and rising sea levels.

‘C
oastal areas constantly face hazards…

w
e need long-term

 planning and 
ecological protection to reduce disaster vulnerability. The coastal area should 
be seen as a com

plete ecosystem
.’ 

D
r S

anjeevaghosh, Fishery S
cientist, Thiruvananthapuram

Public health and clim
ate change

C
lim

ate change w
ill have significant im

pacts on health in India. The m
ost vulnerable 

w
ill be the poor, disabled, and youngest and oldest m

em
bers of the population, as 

they already face lim
ited access to health facilities and have lim

ited disposable incom
e 

to cover additional m
edical costs.

According to one recent report, the range of clim
ate change-related health im

pacts 
are diverse, and include heat-related deaths, vector- and w

ater-borne diseases, loss 
of life due to extrem

e w
eather events, and the effects of food and w

ater insecurity. 104 

The S
undarbans

C
oastal ecosystem

s like the m
angroves are also under threat. The Sundarbans, 

m
eaning ‘beautiful jungle’ in the Bengali language, is the largest m

angrove forest 
in the w

orld. Lying at the m
outh of the G

anges R
iver, it form

s a seaw
ard fringe of 

the delta w
hich spreads across areas of Bangladesh and W

est Bengal. 

M
angrove ecosystem

s not only provide a rich habitat for m
any rare and endangered 

species, they also provide invaluable protection against erosion from
 w

ave action 
and tidal surges. M

angroves have im
penetrable, w

ebbed roots, cushioning the 
im

pact of high tides and strong w
aves. 

C
oastal m

angroves in the Sundarbans. Photo: Prakash R
ao
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O
f these, m

alaria is of particular concern, as clim
ate change could increase the 

occurrence of m
alaria in areas that are already m

alaria-prone and also introduce it into 
new

 areas due to shifts in clim
ate zones. 

Already, periodic epidem
ics of m

alaria, w
hich occur every five to seven years, resulted 

in the loss of 577,000 D
isability Adjusted Life Years in 1998. R

ecords also suggest 
that outbreaks of D

engue and C
hikungunya, tw

o other vector-borne diseases, are 
also increasing. C

lim
ate change could increase heat stress and other vector-borne 

diseases. In addition, decreases in w
ater availability and food production w

ill indirectly 
affect people’s health.

‘D
uring floods all the boreholes get dam

aged by m
ud. People have to go far 

aw
ay to a river for w

ater – even to drink. People get sick w
ith diarrhoea.’ 

TK Joy, c/o The Evangelical Fellow
ship of India  

C
om

m
ission on R

elief, India

W
om

en w
ill face the largest burden of clim

ate change health im
pacts. Various studies 

in India have show
n that over the past decade, m

ore w
om

en than m
en have suffered 

from
 prem

ature deaths because of heat and cold w
aves and other clim

ate-related 
extrem

e events. The grow
ing public health threat w

ill require greater em
phasis on 

planning for health facilities. In addition, the m
edical com

m
unity w

ill need to increase 
its capacity to cope w

ith rising dem
ands, particularly for the m

ost vulnerable.

W
om

en also play a huge role in im
proving the public services sector in India. Since 

India’s 1992 constitutional am
endm

ent w
hich m

andates the reservation of one-third 

of panchayat 105 seats for w
om

en, relative spending on public w
ater and latrines for 

low
-caste com

m
unities has increased w

hen w
om

en are in a m
ajority in panchayats. 

W
om

en also have a potential role as health providers w
ithin the Indian G

overnm
ent’s 

N
ational R

ural H
ealth M

ission w
hich proposes to appoint 250,000 accredited social 

health activists, a parallel initiative to that of the previous governm
ent program

m
e 

prom
oting w

om
en as com

m
unity health volunteers.

A
griculture and the environm

ent
The agricultural sector represents over one-third of the Indian econom

y, and around 
60 per cent of the population is dependent on subsistence agriculture as its prim

ary 
source of incom

e. Any effects that clim
ate change has on agriculture w

ill, therefore, 
significantly im

pact the lives of m
illions, and could potentially curb the country’s 

developm
ent. Food security is a serious threat for m

any. India’s large rural population, 
w

hich is heavily dependent on rain- and m
eltw

ater-fed agriculture, is already beginning 
to experience clim

ate change im
pacts. 

‘The rain does not com
e at the right tim

e. People start cultivating and there is 
no rain. Then it com

es after a m
onth, so the seeds die and again w

e have to 
plant.’ 

Latika S
agar, c/o The Evangelical Fellow

ship of India  
C

om
m

ission on R
elief, India

C
hanges to rainfall patterns driven by the m

onsoons w
ill increase the risk of extrem

e 
events, for exam

ple causing flooding and destroying crops and soil quality through 
erosion or contam

ination. M
elting glaciers due to rising tem

peratures in the H
im

alayas 
m

ay also increase w
ater volum

e in the short-term
. O

n the other hand, failure of the 
m

onsoons due to an intense El N
iño event could cause drought. 

‘W
ater is the biggest problem

 for m
e: som

etim
es w

e face floods, som
etim

es 
drought. A

griculture is m
y one source of incom

e so during floods or drought 
m

y w
hole livelihood is threatened.’

K
asti B

ag, c/o The Evangelical Fellow
ship of India C

om
m

ission on R
elief, India

C
lim

ate change is already significantly affecting agriculture. The grow
th in production 

of food grains has stagnated since the late 1990s, and this has been accom
panied 

by large year-to-year variations (Figure 3). In fact, the rate of grow
th of production and 

yield from
 1991 to 2005 has been the low

est since India gained independence.

A
ngry earth and troubled w

aters

India’s coastal ecosystem
s, w

hich include coral reefs, m
angroves, sand dunes 

and sand bars, all act as a line of defence against w
ave action and coastal surges. 

R
em

oval of such defences is com
m

on due to fishing practices or construction 
of em

bankm
ents and other developm

ents in these regions. In the case of 
construction, natural drainage system

s can be dam
aged to the extent that, in 

som
e areas, the discharge of fresh w

ater is com
pletely cut off. This results in an 

increase in the salinity of the adjacent area, dam
aging surrounding ecosystem

s. 
The m

angrove ecosystem
s of the Sundarbans are particularly vulnerable to 

changes in salinity. Som
e of India’s richest biodiversity depends on m

angroves, 
along w

ith m
any people’s livelihoods. Indigenous m

angrove species like H
eritiera 

fom
es have declined considerably over the past few

 years. O
ther species like 

horseshoe crabs, w
hich w

ere com
m

on in the Sundarbans, have drastically 
declined due to increased salinity levels.
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Less w
ater for rain- and m

eltw
ater-fed agriculture could cause a loss of up to 30 per 

cent of India’s agricultural production including foodgrains. 106 R
ainfed agriculture, 

w
hich m

akes up around 60 per cent of India’s agriculture, w
ould be hit even harder. 

This im
plies that production losses in the case of rainfed agriculture could exceed 30 

per cent. This is bad new
s for India w

ith its grow
ing population. Since 1991 per capita 

availability of foodgrain has steadily declined from
 177 kg to 155 kg in 2001. This is 

am
ong the low

est in the w
orld w

ith only Sub-Saharan Africa and som
e other least 

developed countries (LD
C

s) recording low
er per capita availability of foodgrains. 107 

‘Soil has lost the fertility. The sam
e area of land produced 400 to 480 kg of 

paddy earlier is now
 yielding m

erely 240 to 250 kg. There is urgent need for 
w

ater harvesting. C
anal excavation started during 1972 and this initiative w

as 
further taken up by N

A
B

A
R

D
 in 1982. B

ut now
 m

any of the canals have totally 
dried up. A

fter 10 years you w
ill find lands totally useless for cultivation.’ 

M
r N

atabar M
anna, B

agdanga, M
ousuni Island, India

Further, as agricultural system
s either suffer from

 declining productivity or com
plete 

collapse, people w
ill be forced to m

igrate in search of w
ork. D

istress m
igration from

 
rural to urban areas could result in rising social tensions and conflicts as w

ell as the 
overstretching of urban infrastructure and am

enities.

The diversity of agriculture in India, as argued by the M
inistry of Agriculture, already 

dem
onstrates clim

ate adaptation. Farm
ers and farm

ing com
m

unities have alw
ays 

adapted w
hen allow

ed by the availability of technology and their socio-econom
ic 

capacity. Predicted clim
ate change im

pacts m
ay, how

ever, induce additional stresses 
in the agriculture sector and w

ill need adaptation strategies like changes in land use, 
cropping patterns and w

ater conservation.

S
m

all farm
ers already w

eakened by governm
ent 

policies
108

Indian eco-fem
inist Vandana Shiva has criticised Indian governm

ent policies w
hich 

have already m
arginalised India’s sm

all farm
ers and m

ade them
 m

ore vulnerable 
to clim

ate change. ‘Policies driven by corporate globalisation are pushing farm
ers 

off the land, and peasants out of agriculture,’ she said in April 2007. In her view
, 

‘this is not a natural evolutionary process; it is a violent and im
posed process and 

the 150,000 farm
er suicides are one aspect of this violence.’

H
er w

ork w
ith N

avdanya – an organic farm
ing organisation she founded in 1991 

– has show
n how

 sm
all farm

s are actually m
ore productive than larger ones and 

prom
ote biodiversity. She says that farm

ers in W
est U

ttar Pradesh, for exam
ple, 

have got 62.5 quintal per hectare using a native w
heat variety for organic production 

com
pared to 50 quintal per hectare for chem

ically produced w
heat. Shiva suggests 

that ‘the totally inappropriate m
odel of industrial corporate agriculture has been 

applied, farm
ers are in distress, the soil has been destroyed, and the w

ater has 
been over exploited and polluted.’ She feels a change in policies is called for. It 
is particularly im

portant to recognise w
om

en as the prim
ary food producers and 

food processors.
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Figure 3: Foodgrain production in India from
 1992 to 2005
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C
om

m
unity organisation and em

pow
erm

ent transform
s 

lives and the environm
ent in R

ajasthan
109

The village of Vahigatia in R
ajasthan lies w

ithin the hum
id clim

atic zone of India, w
ith 

the average annual rainfall of 650 m
illim

etres concentrated in the m
onths from

 June 
to Septem

ber. In recent years, rainfall has been increasingly erratic. W
ater levels in 

w
ells w

ere sinking by tw
o to three m

etres per year, and perennial sources of drinking 
w

ater dried out. As a result, agricultural production w
as in decline. 

The farm
ing population had no choice but to leave the village in search of a better 

living but at a large cost to their children’s education, fam
ily life, and elderly people, 

w
ho w

ere left behind at hom
e. W

ithout intervention, it is likely that Vahigatia w
ould 

have been rapidly engulfed by the great Thar D
esert of R

ajasthan. 

C
aritas India is now

 im
plem

enting a project to drought-proof the village through 
conservation of soil, w

ater, and biom
ass. People have been trained in organic farm

ing, 
and efforts have been m

ade to bring back the traditional agricultural w
ays and to 

increase crop diversity. Farm
 bunds, dam

s, and contour trenches have conserved 
m

onsoon w
ater, decreased w

ater run off, and reduced soil erosion. 110 

N
ow

, w
ater levels in the com

m
unity’s w

ells are rising due to the recharging of 
groundw

ater resources in the project area. The com
m

unity is enjoying an increase in 
agricultural productivity, and has started to cultivate new

 crops. In addition, the land 
area under cultivation has increased due to the project. Areas that once lay vacant 
are now

 covered w
ith vegetation. D

ue to the increase in the soil m
oisture content 

and the net cropping area, crop yields have risen by 25 to 30 per cent. The project 
has also im

proved the socio-econom
ic situation and health status of the village 

and the ecological situation. Som
e 40 per cent of villagers used to m

igrate for w
ork, 

but now
 this num

ber has decreased. M
alnutrition has also been reduced due to 

increased yields and incom
e. Education for children is no longer at risk. 

C
ollecting w

ater in Vahigatia, R
ajasthan. Photo: C

aritas India &
 C

AFO
D
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Local energy-saving initiatives

There are already local-level energy-efficiency initiatives in 
India. In m

any hom
es individuals are opting for pow

er-saving 
bulbs and other energy-efficient appliances despite the higher 
upfront costs. H

ow
ever, there is a lim

it to w
hat individuals or 

com
m

unities, especially those w
ho are m

ost vulnerable, can 
do w

ithout an enabling policy fram
ew

ork. 

In the village of Binola in G
urgaon D

istrict of H
aryana State, if you 

try looking for an incandescent bulb in any households, shops 
or lanes, you w

ill not find even one! A total of 98 households 
and shops have shifted com

pletely from
 incandescent bulbs 

to pow
er-saving bulbs, reducing the total gridload in the 

village by close to 50 per cent. The D
akshin H

aryana Bijlee 
Vitaran N

igam
 w

ho initiated this, say that four m
ore villages on 

this Binola lighting feeder line w
ill soon see this shift m

aking 
it a 100 per cent energy-efficient lighting feeder line. A total 
of 110 tonnes of carbon dioxide em

issions w
ould be reduced 

just from
 efficient lighting in these four villages.

There are other exam
ples. O

ne M
unicipal C

ouncil in Sasw
ad, 

a sm
all tow

n in M
aharashtra State near Pune, has introduced 

a building regulation stipulating that all buildings w
ith a built-

up area of over 1,000 ft 2 m
ust use solar pow

er for lighting. 
Another exam

ple from
 the sam

e State is that of the Bank of 
M

aharashtra, w
hich has introduced a schem

e to finance solar 
hom

e-lighting system
s in rural areas. This m

ay be a response 
to the crippling pow

er shortages that have plagued the State 
in the past.

As far as adaptation m
easures are concerned, there are again 

reports of com
m

unities using existing schem
es and enabling 

policy fram
ew

orks like the N
R

EG
A or JFM

 to regenerate forests 
or conserve w

atersheds in and around their settlem
ents. In 

general, the concept of bottom
-up planning m

ust be fully 
integrated into governm

ent schem
es and program

m
es to help 

people effectively adapt to clim
ate change.

A
daptation – a policy response through the N

R
EG

A
 (N

ational R
ural 

Em
ploym

ent G
uarantee A

ct)

There are a num
ber of policy m

easures that the Indian G
overnm

ent has in its arm
oury that can be used to 

deal w
ith the im

pacts of clim
ate change on the agricultural sector. Forem

ost am
ong these is the N

REG
A

. 
In a situation of uncertain w

eather, w
here rural populations could be faced w

ith droughts and/or floods and 
crop losses from

 too m
uch, too little, or untim

ely rainfall, the N
REG

A could be used to ensure that people 
have a safety net to fall back upon. Further, the N

REG
A could be used to ‘clim

ate proof’ com
m

unities through 
judicious public w

orks based on the principles of com
m

unity-based planning, w
hich are em

bedded in the 
provisions of the Act itself. 

In addition to N
R

EG
A

, the G
overnm

ent also has in its policy folds the PD
S (Public D

istribution System
) 

for food and other com
m

odities. Both the PD
S and the N

R
EG

A need to be expanded and universalised 
in order to ensure food and livelihood security for all vulnerable people. The trend of restricting PD

S 
through BPL (below

 the poverty line)/ APL (above the poverty line) targeting needs to be reversed, and 
the N

R
EG

A needs to be expanded to cover all districts in the country. It should also be available to all 
rural people w

ho dem
and w

ork, w
ithout som

e of the restrictive clauses, such as em
ploym

ent for only 
one person per fam

ily, w
hich currently exist. 

Figure 4: Investm
ent in agriculture as a per cent of G

D
P

Furtherm
ore, the current trend of 

declining 
public 

investm
ent 

in 
strengthening agricultural research 
and extension services m

ust be 
reversed. 

Adapting 
agriculture 

to 
clim

ate 
change 

requires 
that 

farm
ers 

are 
educated 

in 
m

ore 
appropriate 

farm
ing 

techniques 
and have access to hardier seeds 
that can w

ithstand variable w
eather 

conditions. 

Special 
attention 

is 
needed 

for 
dryland agriculture, w

hich is practised on 60 per cent of India’s agricultural land and w
hich is extrem

ely 
vulnerable to clim

ate change. In this regard, establishing a N
ational R

ainfed Area Authority is a w
elcom

e 
step. H

ow
ever, this body needs budget support to be effective. Farm

ers also need help to find m
arkets 

w
here they can get a good price for their produce. N

one of these m
easures w

ill w
ork, how

ever, if 
agriculture as a sector continues to be neglected. Since the 1990s, investm

ent in agriculture as a 
percentage of G

D
P has been steadily declining. 111 To adapt to clim

ate change, the G
overnm

ent w
ill have 

to find the resources to reverse this trend.
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Energy
India is the w

orld’s fourth-largest greenhouse gas em
itter and produces about four per 

cent of global carbon dioxide em
issions. Per capita em

issions are very sm
all, how

ever. 
In 1998, they w

ere one-quarter of the global average of four tonnes per year (and one-
tw

entieth of U
S per capita em

issions). The m
ain contributor is the energy sector, w

hich 
the G

overnm
ent w

ants to grow
 significantly by 2012 to provide electricity for the half a 

billion people currently living w
ithout it. 

The total size of India’s electric pow
er system

s is 124 G
W

. O
f this, coal com

prises 55 
per cent, hydroelectric 26 per cent, natural gas 10 per cent, renew

ables five per cent 
and nuclear m

akes up three per cent of the total installed capacity. 112

Energy efficiency
Electricity saving potential in India has been conservatively estim

ated to be in the 
region of around 95,000 G

W
h, cutting across various sectors or applications such as 

industrial, lighting and m
otors for industry, and agriculture usage. This translates to a 

reduction in total carbon dioxide em
issions of close to 150 m

illion tonnes per annum
. 

In the lighting sector alone, there is a huge potential of saving electricity to the tune of 
10,000 G

W
h, w

hich translates to 55 m
illion tonnes per annum

.

India’s planned expansion of pow
er generation 

India’s current eleventh Five Year Plan describes plans to expand its pow
er-generation 

capacity by using coal-fired pow
er plants to generate 70,000 M

W
, because coal 

is supposedly cheap and abundantly available w
ithin the country. H

ow
ever, this is 

obviously not good new
s for reducing greenhouse gas em

issions from
 the pow

er 
sector. India needs to provide access to electricity for close to 79 m

illion households 
by 2012 as per the G

overnm
ent’s stated policy intent. If the G

overnm
ent w

ere to 
consider the environm

ental costs of coal, then it w
ould see that using a com

bination of 
energy efficiency along w

ith renew
able energy technologies w

ould be both cheaper in 
the long run, as w

ell as less carbon-intensive.

Efficiency in transportation
The grow

ing m
arket for cars and other vehicles coupled w

ith poor public transport 
infrastructure has led to substantial grow

th of carbon dioxide em
issions in the transport 

sector, despite the fact that India is perhaps one of very few
 developing countries 

w
hich have adopted European em

ission standards. Total 2005 em
issions w

ere around 
210 m

illion tons. The key issue w
hich continues to be unaddressed is public transport 

infrastructure and a policy for energy-efficiency standards for vehicles. 

In addition to addressing the issue of urban transport infrastructure, policy-level 
changes using a ‘top runner m

odel’ for energy efficiency in vehicles is needed. The top 
runner m

odel w
ould be legislation w

hich w
ould cap fuel consum

ption per kilom
etre, 

depending on the size and category of vehicles. This w
ould also phase out vehicles 

that do not conform
 to the standards, w

ith the cap on fuel consum
ption progressively 

increasing every third year. Specifically, India could legislate that from
 2012, the 

average carbon dioxide em
issions from

 all new
 cars m

ust not exceed 130 gram
s per 

kilom
etre, w

hich in fuel efficiency term
s is 5.5 litres per 100 kilom

etres for petrol cars 
and 4.5 litres per 100 kilom

etres for diesel cars. O
n the basis of sales statistics from

 
previous years, m

andatory fuel-efficiency standards for different categories of cars are 
needed. Average fuel-efficiency standards w

ill gradually increase m
eeting the target of 

70 gram
s per kilom

etre of carbon dioxide em
issions by 2020. 

India’s eleventh Five Year Plan

As part of the eleventh Five Year Plan, the G
overnm

ent proposes to add 
approxim

ately 70,000 M
W

 of coal-fired super therm
al plants. C

onservatively, 
estim

ates for carbon dioxide em
issions per unit of electricity from

 m
ost pow

er 
plants suggest a range betw

een 0.8 and 1.2 kg/K
W

h. G
iven this, the 70,000 M

W
 

of coal-fired super therm
al plants w

ould result in carbon dioxide em
issions of 

350 m
illion tons. India’s current total em

issions are around 1,100 m
illion tonnes 

and w
ith this addition, its total em

issions w
ould go up to 1,500 m

illion tons, thus 
overtaking R

ussia and placing it third in term
s of national em

issions (excluding 
em

issions from
 deforestation). In term

s of capital cost, a conservative estim
ate of 

U
S$1.25 m

illion is required for every M
W

 of coal-fired pow
er plant. H

ence, in term
s 

of cost, 70,000 M
W

 of coal-fired pow
er plants w

ould cost U
S$87,500 m

illion.

In term
s of the environm

ental cost, a very conservative estim
ate of the cost due 

to carbon em
issions w

ould be in the region of five rupees for every K
W

h – or 
about 12.5 U

S cents per K
W

h. Assum
ing a plant load factor of 72 per cent w

ith 
operations for 300 days in a year, 70,000 M

W
 of coal-fired pow

er plant w
ould 

translate to 360,000 m
illion units. This w

ould in turn translate to an additional cost 
of U

S$4,500 m
illion. 

If, on the other hand, the country opts for a com
bination of energy efficiency to 

generate 30,000 M
W

 of pow
er, w

ith the balance com
ing from

 a com
bination of 

w
ind, solar photovoltaics and biom

ass for rural electrification, the costs w
ould 

w
ork out as follow

s. W
ith a conservative estim

ate of U
S$1.75 m

illion for every 
M

W
 of renew

able energy, the total cost of generating 40,000 M
W

 w
ould be 

U
S$70,000 m

illion. The capital cost of energy efficiency w
ould be approxim

ately 
U

S$0.25 m
illion for every M

W
, w

hich is an additional U
S$7,500 m

illion. The total 
cost of m

eeting the requirem
ent through alternate pow

er sources w
ould be only 

U
S$77,500 m

illion, com
pared to the cost of U

S$92,000 m
illion for 70,000 M

W
 of 

coal-fired pow
er plants for rural electrification. Furtherm

ore, adding the additional 
environm

ent costs on an annual basis, coal becom
es a costly proposition from

 
all angles.
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R
enew

able energy share in the energy m
ix –  

abandoning the grow
th of coal-fired pow

er in India 
The m

arket in India for renew
able energy is estim

ated to be w
orth U

S$500 m
illion and 

is currently grow
ing at a rate of 15 per cent. 113 The potential for renew

able energy is 
very high in India, w

ith very conservative estim
ates being in the region of around 150 

to 200 G
W

. Its current share of the energy m
ix is very low

 at few
er than four per cent. 

Perhaps the only country to have an exclusive m
inistry at the central level to prom

ote 
renew

able energy solutions, the G
overnm

ent m
ust do m

ore in this area. 

R
enew

able energy could m
eet roughly 60 per cent of India’s total electricity supply by 

2050 in a phased-in m
anner. H

ow
ever, to ensure that this happens, the G

overnm
ent 

needs to change its ow
n spending patterns on energy. 

In the U
nion Budget for 2007–2008, for exam

ple, governm
ent expenditure on energy 

sources reveals that the allocation for the M
inistry of N

ew
 and R

enew
able Energy 

is about 25 per cent of the allocations being directed to the m
inistries dealing w

ith 
hydrocarbon energy sources and even less w

hen com
pared w

ith the D
epartm

ent of 
Atom

ic Energy. The D
epartm

ent of Atom
ic Energy receives governm

ent funding for 
strategic and defence purposes in addition to energy provisioning, but the allocations 
to the M

inistry of N
ew

 and R
enew

able Energy are clearly inadequate.

W
hile the G

overnm
ent is pressed for resources and needs to prioritise its expenditure, 

it still m
anages to provide enough incentives to industry and other econom

ic sectors 

to encourage investm
ent and production. By its ow

n adm
ission, the G

overnm
ent 

foregoes revenues from
 the corporate sector in the form

 of various tax breaks 
and incentives, to the tune of U

S$12,519 m
illion. This could instead be diverted to 

renew
able energy, or to require the corporations receiving these incentives and tax 

breaks to conduct m
andatory tim

e-bound reductions of their carbon footprint. Sim
ilarly, 

the G
overnm

ent could offer tax incentives to people w
ho invest in renew

able energy 
in their hom

es. In short, a fiscal and regulatory fram
ew

ork that encourages renew
able 

energy sources and provides incentives to consum
ers to opt for them

 is needed, in 
addition to investing in the infrastructure required to m

aintain and service renew
able 

energy technologies.

B
iofuels

Part of India’s energy exploration is to diversify its dom
estic energy base w

hile at 
the sam

e tim
e im

proving the rural econom
y through biofuels (liquid fuel, biogas and 

biom
ass). Biofuels have the potential to prom

ote em
ploym

ent and rural infrastructure, 
and stim

ulate the role of agriculture and forestry as energy producers. They also 

D
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ic Energy
M
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M
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Figure 5: G
overnm

ent expenditure on energy sources: U
nion B

udget 2007–2008

S
olar photovoltaics enabling sm

all businesses to 
develop in S

outh India

W
hile view

ed as an expensive source of energy com
pared to grid electricity, for 

the 57 per cent of the population w
ho do not have access to m

ains electricity, 
photovoltaic system

s are far cheaper than expensive kerosene or dry cell batteries. 
These system

s also have the added benefit of reducing carbon dioxide em
issions. 

Installing 71,000 system
s avoids the em

ission of around 21,000 tonnes of carbon 
dioxide per year, including the am

ount of ‘carbon dioxide equivalent’ em
bodied in 

the m
anufacture of the system

.

SELC
O

 is a private business based in Bangalore w
hich provides photovoltaic 

battery charging system
s w

hich supply single lam
ps for street vendors and poor 

hom
es. O

ne of the benefits of lighting is extended hours for incom
e generation. The 

increased incom
e can quickly cover the cost of the system

. SELC
O

’s innovation 
departm

ent has also provided other affordable photovoltaic-pow
ered system

s, 
for exam

ple, pow
er for sew

ing m
achines to increase the productivity of sew

ing 
businesses; pow

er for soldering irons for television repair; and sm
all photovoltaic-

pow
ered silk loom

s. As m
ost people w

ho acquire photovoltaic system
s require 

a loan, SELC
O

 further assists its custom
ers through its strong relationship w

ith 
banks and m

icrofinance organisations. As a w
inner of the 2005 Ashden Aw

ards, 
SELC

O
 used som

e of the prize m
oney as a ‘dow

n-paym
ent guarantee’ so that 

banks w
ill provide loans to households w

ho can afford the m
onthly repaym

ents, 
but not the dow

n-paym
ent.
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contribute to dom
estic energy security. But the clim

ate change m
itigation benefits 

need to be assessed on a case-by-case basis, and biofuels often have negative 
econom

ic, social and environm
ental im

pacts. These can include increased pressure 
on available agricultural land and w

ater resources, and biodiversity loss through large-
scale m

ono-cropping.

For exam
ple, the w

idespread m
ono-cropping of low

-cost jatropha (a sem
i-w

ild crop 
used to m

ake biodiesel), is being driven by econom
ic incentives due to its assum

ed 
‘green’ credentials. A recent report by the Society for Prom

otion of W
astelands 

D
evelopm

ents, how
ever, has identified that the large-scale production of jatropha is 

significantly affecting surrounding biodiversity.

The use of biofuel crops (such as sugarcane, m
aize, sw

eet sorghum
, karanja and 

jatropha) for transport fuels is being prom
oted. In response, a new

 N
ational Biofuel 

D
evelopm

ent Board has been proposed that w
ould determ

ine the m
inim

um
 prices for 

biofuel crops and form
ulate a national biofuel policy. There are calls for governm

ent 
subsidies and financial support to oil processors for extraction of oil from

 seeds and for 
the blending of auto-fuels. By and large, the biofuel debate in India is m

ainly driven by 
the prom

ised profitability of ethanol production and the potential trickle-dow
n effect of 

biofuel-related business ventures. C
ontract jatropha farm

ing initiatives have started to 
proliferate in M

aharashtra w
hile in C

hhattisgarh and G
ujarat, state agriculture m

inistries 
encouraged farm

ers to cultivate jatropha. O
ther options for ethanol production (besides 

sugarcane and jatropha) have also been pursued by a num
ber of Indian-based 

research institutions.

The Indian public has grasped the profit potential of biofuel production as both a local 
energy source and an export product. But the link betw

een biofuels and threats to food 
security is less w

ell understood.

In India, various policies and strategies have been fram
ed to integrate econom

ic 
and social objectives w

ith environm
ental objectives. 114 N

evertheless, civil society 
organisations in the country rem

ain critical of the translation of these policies into plans 
and program

m
es. In integrating clim

ate change concerns into the national planning 
process, it is essential to identify capacity gaps, build institutions to bridge these gaps, 
provide adequate finance and undertake advance research and developm

ent. The 
challenge now

 is to further identify and im
plem

ent integrated developm
ent and clim

ate 
strategies that address developm

ent priorities and at the sam
e tim

e capture clim
ate 

benefits.

M
anagem

ent of dom
estic and m

unicipal w
aste 

produces biogas for cooking and electricity 
generation – S

outh India

In recent years, a num
ber of non-profit organisations have set up biogas system

s 
in both rural and urban areas. Biogas is produced from

 the decom
position of 

organic m
aterial in anaerobic (w

ithout oxygen) conditions. The gas can be used 
directly for cooking, as a safer alternative to liquefied petroleum

 gas (biogas 
cannot be lit accidentally by a spark). Burning biogas as a fuel also prevents 
the release of m

ethane from
 unm

anaged decom
position of organic m

atter, a 
greenhouse gas that is 23 tim

es m
ore dam

aging than carbon dioxide. M
oreover, 

the effluent from
 the digester can be used as a fertiliser due to its high nitrogen, 

phosphorous and potassium
 content.

BIO
TEC

H
 in urban Kerala has developed biogas digesters for m

anaging food 
w

aste and other organic w
astes in 12,000 households, 220 institutions and 19 

m
unicipal sites. These projects avoid the em

ission of around 37,000 tonnes of 
carbon dioxide or its equivalent per year by replacing liquefied petroleum

 gas for 
cooking and diesel for electricity generation.

U
nder another schem

e in K
arnathaka, SKG

 Sangha supplies biogas plants to 
households in rural areas of South India. So far, SKG

 Sangha has installed plants 
that benefit over 210,000 people. Each plant also saves around four tonnes of 
carbon dioxide or its equivalent by replacing the unsustainable use of w

ood. 
In this region, biogas stoves save w

om
en on average tw

o to three hours a day 
from

 collecting w
ood and cooking. The fuel sw

itch from
 w

ood to biogas also has 
m

any health and w
elfare benefits as biogas abates respiratory or eye problem

s 
associated w

ith w
ood fires. Additionally, kitchens and cooking equipm

ent are 
cleaner.

Biogas system
s also im

prove w
aste m

anagem
ent. In rural areas, food w

aste can 
be used as food for anim

als, but in urban environm
ents this is not usually feasible. 

U
rban regions of India, w

ith door-to-door w
aste-collection services by the local 

council, often suffer from
 hygiene problem

s as anim
als tear open w

aste sacks to 
access food w

aste. R
ural areas w

ith poor w
aste-disposal schem

es can benefit 
from

 im
proved w

aste m
anagem

ent, and residue from
 the biogas plant can also 

be sold as a fertiliser, generating incom
e.
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Indonesia, the Philippines and East Tim
or are archipelago nations betw

een the Indian 
and Pacific oceans, and hence face sim

ilar clim
ate change-related challenges. The 

Asian m
onsoon and EN

SO
 significantly affect the clim

ate of these countries. El 
N

iño occurs every four to seven years, but clim
ate change is altering its frequency 

and intensity. M
ost clim

ate m
odels predict that rain w

ill com
e later in Indonesia, but 

that m
ore w

ill fall w
hen the m

onsoon finally begins. D
ue to w

arm
er, drier sum

m
ers, 

how
ever, land w

ill rapidly dry up. The Philippines w
ill be exposed to increases in rainfall 

variability, and East Tim
or is expected to becom

e drier, hotter and w
ith an increasingly 

variable clim
ate. 

The region already suffers from
 a m

ultitude of environm
ental, problem

s such as 
deforestation and illegal logging, forest and peatland fires, loss of the region’s rich 
biodiversity, disaster events, such as typhoons and floods, and unsustainable m

ining 
practices. C

lim
ate change w

ill exacerbate these problem
s, and the ingenuity and 

resourcefulness of the region’s population w
ill be stretched by the grow

ing need to 
find w

ays to cope w
ith the changes ahead.

El N
iño 

El N
iño and its counterpart La N

iña are im
portant in Indonesia, affecting forest-fire 

frequency and agricultural outputs. Indonesian rice yields already vary by seven per 
cent each year depending on w

hether it w
as an El N

iño or a La N
iña year. 115 

El N
iño significantly affects the variability of East Tim

or’s clim
ate. O

ne governm
ent 

report states that El N
iño years change the tim

ing and volum
e of rainfall. 116 In places 

like Ainaro, Lolotoe, Lore, and Lospalos, annual rainfall could be reduced by up to 
50 per cent in El N

iño years. In others areas, such as Baucau and O
ecusse, annual 

rainfall is greater than average. H
ow

ever in all places, El N
iño causes a reduction in 

rainfall in the January–M
arch w

et season, w
ith som

e places only receiving 25 per cent 
of their usual rainfall. In El N

iño years, the w
et season is usually delayed by tw

o to 
three m

onths, and this affects food production and security. In the year follow
ing an El 

N
iño event, rainfall can be higher than average, w

hich can also lead to flooding w
ith 

associated dam
age to crops and infrastructure, especially roads and bridges. 117

Farm
ers in East Tim

or already identify rainfall and w
ater availability as the principal 

constraint on agricultural production. 118 A drought in 2001–2002 follow
ed by the late 

arrival of the w
et season in 2002–2003 resulted in a 34 per cent decrease in m

aize 
production betw

een 2002 and 2003. 119 This m
eant that over 110,000 people needed 

food aid. An increase in the m
agnitude and frequency of El N

iño events is likely to 
m

ake food security issues even m
ore im

portant.

Indonesia, the Philippines and East Tim
or

‘W
e once dw

elled in valleys below
;

W
here stream

s and rivers used to flow
.

Then loggers stripped the countryside,
C

hain saw
s ripped, and the rivers died.

N
ext, low

land farm
ers claim

ed the land,
A

nd w
e m

oved here to w
here w

e stand. 
 

This m
ountainside w

as our last hope,
W

e clung to life upon its slope,
A

nd asked the spirits living here
To let us grow

 som
e food each year.

W
e cleared a little patch of ground,

B
ut then the rains began to pound.

 
The lightning cracked; the clouds exploded;

In rivers of m
ud our hope eroded.

The lashing rain dissolved the soil,
W

iping out our fruitless toil.
O

ur land, our life w
ashed to the sea;

These dying hills, our legacy.’ 

S
ubanen indigenous w

om
en of  

W
estern M

indaneo, the Philippines.

Subanen indigenous w
om

en of W
estern M

indaneo, the Philippines. 
Source: C

olum
ban Faith and Justice
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C
hanging rural livelihoods

Throughout Indonesia, the Philippines and East Tim
or, farm

ers are exploring alternative 
w

ays to earn a living and feed their fam
ilies under changing clim

atic conditions. 
O

ne study suggests that by 2050, som
e of Indonesia’s m

ost im
portant rice-grow

ing 
areas w

ill experience a m
onth-long delay in the onset of m

onsoon rains, and that 

late sum
m

er rainfall could drop by as m
uch as 25 per cent. This could m

ake it alm
ost 

im
possible to plant rice and other crops during these m

onths w
ithout irrigation. 123 

‘W
ithin tw

o generations, clim
ate change w

ill likely cause increasing hardships for 
the 100 m

illion poor and 15 m
illion very poor in Indonesia w

ho overw
helm

ingly rely 
on rice production for the bulk of their food and incom

e,’ says R
oz N

aylor of Stanford 

El N
iño im

pacts in B
aucau

120

M
arito R

eis, the form
er D

istrict Adm
inistrator of Baucau, the second-largest city of 

East Tim
or, com

m
ents that El N

iño changes rainfall patterns w
hich in turn causes 

landslides w
hich destroy fields and other infrastructure. M

arito R
eis explains that 

‘the floods bring large am
ount of sedim

ents, w
hich deposit on low

land agriculture 
land silting up fields, and the flash floods also destroy intake structure for irrigation 
system

.’ D
enuded hillsides also increase the size and frequency of flash floods, 

for exam
ple in the Seixal R

iver w
atershed. M

arito explained that this is also linked 
to El N

iño and clim
ate change. 

Indonesia’s poorest hit first and w
orst 121

O
xfam

 has been helping the poor in the province of East N
usa Tenggara for several 

years and has noted m
any clim

ate anom
alies in the last few

 years. In 2002 and 
2003, for instance, the rainy seasons w

ere late, so farm
ers w

ere also late planting. 
In 2006 and 2007, the rainy seasons and dry seasons w

ere so unpredictable that 
farm

ers did not know
 w

hen to start planting. This resulted in m
any farm

ers failing 
to harvest w

hat they planted, creating a drastic drop in incom
e and w

idespread 
hunger and m

alnutrition, especially am
ong children. ‘Incom

e level has dropped 
by 25 to 40 per cent w

hile the level of m
alnutrition am

ong children in East N
usa 

Tenggara currently has reached 36 to 50 per cent. At the beginning of 2006, over 
60 per cent of fam

ilies in C
entral N

orth Tim
or and Belu, for instance, did not have 

enough food,’ said Laksm
i Prasvita, spokesw

om
an for O

xfam
 G

B in Indonesia.

The IPC
C

 said in its recent report that an extra 130 m
illion people across Asia 

w
ould be at risk of hunger because of clim

ate change. 122 ‘There are 39.05 m
illion 

poor people in Indonesia, 80 per cent of w
hich live in rural areas. They depend on 

the agricultural sector, a sector vulnerable to clim
ate shock such as flood, drought 

and longer dry seasons,’ said D
avid M

acdonald, C
ountry Program

m
e M

anager of 
O

xfam
 G

B in Indonesia.

Indigenous w
ays still w

ork
124

The forest has been a constant com
panion to Virgie and her fam

ily. As a girl 
born to indigenous Ata-M

anobo and M
andaya parents in D

avao Province in the 
southern Philippines, Virgie often w

ondered how
 her parents knew

 w
hen certain 

staple foods and crops should be planted to ensure their survival. But as she grew
 

up she left the land and the forest behind.

Virgie only realised how
 m

uch the environm
ent had changed w

hen she stepped 
into her parents’ role. W

hen she began to farm
, yields w

ere sm
aller and the soil 

seem
ed harder to w

ork and had less of its fam
iliar, rich organic sm

ell. The spring 
w

ater w
as still sw

eet but w
as only a trickle of its form

er self. N
or w

as it as cold as 
Virgie rem

em
bered from

 her childhood m
orning baths. Forest fruits took longer to 

find, so m
uch so that at tim

es it seem
ed better to buy candy from

 peddlers just 
for a taste of sw

eetness. She and her fam
ily w

orked hard, but Virgie felt they never 
achieved as m

uch as her parents w
ho could still dance, sing and tell stories after 

a day of w
ork, w

hile she w
as at tim

es so tired that she just w
anted to sleep. 

Virgie began to notice the forest retreating around her and the parched land before 
her. In the past she often w

oke to fog, but now
 it w

as only cooking fire sm
oke 

that rem
inded her of such m

om
ents. Fog now

 occurs higher up the m
ountains. 

O
nly m

ountain tops still show
 the sam

e m
ix of dark greens, w

hite clouds and blue 
skies that coloured her childhood. Today, she rarely hears the songs of m

any of 
the birds her father show

ed her and she m
isses the m

ysterious forest sounds that 
frightened her as a girl. These days she only hears the w

ind blow
ing through the 

eaves at night. 

C
hallenged by these events and thinking of her people’s future, Virgie realised 

she had to act to reverse the m
indless desecration of the land. She decided to 

revive the ancient w
ays of nurturing trees, crops and other plants, re-establishing 

beneficial synergistic relationships betw
een them

. Virgie learned that falling leaves 
and ripening fruits are nature’s signals for planting and harvesting. She now

 
realises that nature is quite w

illing to teach those w
ho listen and is using again 

m
ethods founded on accum

ulated indigenous w
isdom

, shaped by generations 
of practice. 
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O
rganic farm

ing in Leyte
125M

anong G
reg lives on the central Philippine 

island 
of 

Leyte, 
an 

area 
often 

hit 
by 

disasters and exposed to drought. Locals 
here are used to erratic clim

atic changes 
affecting 

agriculture. 
M

anong 
G

reg 
has 

been expanding his farm
 for the past five 

years. H
e know

s the clim
ate is changing 

and 
he 

understands 
that 

conventional 
chem

ical farm
ing techniques could dam

age 
his land, health and incom

e stability. H
e 

plants disaster-tolerant crops to secure his 
fam

ily’s food needs, and for m
ore than half a 

decade, he has been practicing organic rice 
farm

ing, crop diversification and livestock 
integration.

R
ice 

hay 
and 

husks 
are 

gathered 
and 

com
posted 

in 
his Verm

i 
w

orm
 

cast 
and 

com
post production system

. G
one are the 

billow
s of sm

oke from
 burning rice hay after 

the harvest, w
hich contribute to greenhouse 

gas levels. Verm
i cast and com

post are used 
as fertiliser along w

ith other natural farm
ing 

inputs like ferm
ented fruit and plant juices and fish am

ino acids. O
riental herbs are 

also used to com
bat pest and insect infestations, w

hich threaten crop yields and 
lead to casualties am

ong his livestock. 

M
anong G

reg plants pineapples, cassava and squash on the slopes to stop soil 
erosion and supplem

ent his dry-season incom
e. G

entle slopes are planted w
ith 

ground-cover crops, tubers and m
adre de cacao. H

e also plants som
e of the 107 

organic varieties of rice that he has ‘engineered’ for the past six years w
ith the help of 

resource agencies like R
D

I-Leyte, PhilN
et and the Leyte State U

niversity in Baybay.

To ensure a steady supply of irrigation w
ater during very dry seasons, he diverts 

w
ater from

 a nearby stream
 to his property and has built a pond w

here he now
 farm

s 
fish and raises ducks. The overflow

 of pond w
ater irrigates his rice in the fields below

 
enabling him

 to m
aintain three cropping cycles a year despite the erratic clim

ate. 

M
anong G

reg believes the sun’s scorching heat has becom
e m

ore intense in recent 
years. H

e has noticed the disappearance of tw
o types of slim

y tree frog and asks, 
‘have they retreated to a place w

here hum
idity is m

ore tolerable or are they lost 
perm

anently because of the heat?’ The intense sum
m

er sun also seem
s to have 

dried out the m
edicinal, but rare and endangered staghorn fern, w

hich grow
s on 

branches of the star apple tree. M
anong G

reg also reports that, recently, seven hens 
and three roosters died of dungoy or atay, a disease that afflicts dom

estic fow
l during 

hot m
onths. Fatalities have been increasing in the past few

 years and spiked during 
the recent El N

iño-induced drought. 

The dry period has becom
e m

ore and m
ore unpredictable. M

anong G
reg only 

hopes he has done enough and can continue to find w
ays of coping to secure his 

fam
ily’s daily food supply and incom

e in these challenging tim
es.

M
anong G

reg’s farm
 and training centre, PhilN

et.
Photo: C

hristian Aid/Am
anda Farrant

M
anong G

reg, PhilN
et. 

Photo: C
hristian Aid/Am

anda Farrant
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The M
asipag Project 126

In the early 1960s, the ‘G
reen R

evolution’ 
prom

ised Filipino farm
ers dram

atic increases 
in rice yields. But there w

as a catch! H
igh-

yielding rice varieties w
ere part of a package 

including 
petroleum

-based 
fertilisers, 

pesticides, 
m

achinery, 
and 

irrigation. 
Practices 

w
ere 

tied 
to 

W
estern 

science, 
values and econom

ic organisation. Increasing 
grain yields had other costs: soils becam

e 
acidic and nutrient-poor due to intensive use 
of chem

ical fertilisers; biodiversity w
as lost 

and there w
as a resurgence of pests and 

diseases; and m
ono-cropping m

eant m
any 

diverse sources of food w
ere lost. The devastating effects of the G

reen R
evolution 

on sm
all farm

ers led a group of progressive scientists from
 the U

niversity of the 
Philippines and som

e N
G

O
s to m

eet and explore alternative m
odels for agricultural 

developm
ent. As a result, in 1987, M

asipag w
as founded. 

M
asipag is now

 a coalition of those advocating sustainable agriculture and the 
em

pow
erm

ent of sm
all farm

ers. It has 490 organisational m
em

bers and serves over 
30,000 farm

ers nationw
ide. 

The M
asipag Biodiversity C

enter (M
BC

), located in the province of Bukidnon on 
the island of M

indanao, opened in O
ctober 2005. The D

irector, Bobby Pagusara 
says ‘the aim

s of M
BC

 are; the protection and conservation of our biodiversity, a 
place w

here the organic farm
ing technologies of our farm

ers can be displayed 
and a center for alternative and renew

able energy system
s.’ Ten hectares of land 

provides a hom
e for rice, m

aize, vegetables, fruit and forest trees, fishponds, and 
livestock. O

ver 1,000 native varieties of organically grow
n rice and 40 varieties  

of m
aize (collected by farm

ers from
 all over M

indanao) are cultivated and conserved. 
Seeds are distributed to farm

ers all over the island and beyond. M
BC

 also provides 
training for farm

ers, com
m

unity developm
ent w

orkers and university students. 

For M
asipag, agriculture is not just about food production, it is about survival and a 

w
ay of life. It is about restoring soil fertility, saving seeds, and protecting biodiversity. It 

points the w
ay forw

ard for agriculture in the Philippines and provides a sound m
odel 

for averting clim
ate change im

pacts and providing a secure and sustainable future. 

Entrance to the M
asipag Biodiversity C

enter. 
Photo: O

liver M
ccrossan

M
asipag Biodiversity C

enter rice fields and conservation area. Photo: O
liver M

ccrossan

Perfecto Vicente, a Filipino rice farm
er and breeder w

ith som
e of his rice varieties. Photo: O

liver M
ccrossan
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U
niversity. 127 C

rop diversification, drought-tolerant rice varieties, and w
ater storage and 

irrigation infrastructure w
ill be im

portant adaptation m
easures. 

Farm
ing com

m
unities in Pagadian, M

indanao, the Philippines have been affected by 
changing rainfall patterns over the last three years. U

sually the rainy season is from
 

M
arch to N

ovem
ber. H

ow
ever, the dry season is becom

ing longer and hotter, and 
rainfall has been arriving as late as June. Farm

ers’ custom
ary tim

ing for planting and 
harvesting is no longer applicable, resulting in low

 farm
 productivity and reductions 

in incom
e and food supply. M

ercy D
elantar from

 the local organisation JPIP says 
‘changing w

eather patterns are greatly affecting the lives of people in the com
m

unities 
w

e are w
orking in. The farm

ers w
e w

ork w
ith are poor. They are dependent on the 

produce of their farm
s for their livelihoods, w

hich is now
 being affected by increased 

aridity and extrem
e rainfall distribution.’ 128

C
oastal areas

As for m
ost coastal, low

-lying nations, the Philippines and Indonesia are at risk from
 

sea-level rise. Indonesia’s Environm
ent M

inister, R
achm

at W
itoelar, w

arned in January 
2007 that his country – com

prising about 17,000 islands w
here m

illions depend on 
fishing and farm

ing – could lose 2,000 sm
all islands by 2030 due to a rise in sea 

levels as a result of clim
ate change. A June 2007 report by PEAC

E – a Jakarta-based 
environm

ental advisory and consultancy – says thousands of Indonesian farm
ers in 

productive coastal areas w
ill have to look for other livelihoods if predictions for sea-

level rise com
e true across the vast archipelago nation. 130 Jakarta, Indonesia’s capital, 

is particularly at risk.

East Tim
or is also at risk, and if sea-level rise reaches 88 cm

, coastal flooding and 
erosion, destruction of coastal m

angrove ecosystem
s, and saltw

ater contam
ination 

of fresh-w
ater aquifers w

ill occur. Sea-level rise w
ill also dam

age reef ecosystem
s, 

and rising sea tem
peratures could bleach the coral reefs of East Tim

or’s relatively 
undeveloped coastline. 

Fair trade and m
ango trees

129

Preda is a non-profit foundation near O
longapo C

ity, the Philippines, set up 25 
years ago to uphold hum

an rights. O
ne Preda initiative has involved establishing 

fairtrade partnerships and exporting dried fruits, such as pineapple, tam
arind, 

guava, and especially m
ango. The carabao m

ango thrives in poor soil, and its 
roots m

esh together to arrest soil erosion. The trees encourage soil-insect and 
w

orm
 populations, w

hich in turn attract songbirds. These are food for sm
all snakes, 

w
hich in turn feed their predators, m

onitor lizards. N
aked land soon becom

es a 
tropical paradise. The trees also provide shade for livestock, w

hose m
ilk and m

eat 
sustain farm

ing fam
ilies, and w

hose dung fertilises the land. 

Preda is com
m

itted to planting 1,000 trees annually and offers practical assistance 
to do this. It gives m

ango saplings to farm
ers free of charge, and it grants interest-

free loans to alleviate hardship betw
een planting and harvest tim

e. Preda also 
prom

ises to buy each entire crop, and pays a prem
ium

 price for it. C
onservation 

and eco-consciousness are an integral part of Preda’s vision. Farm
ers are taught 

how
 to stop fruit flies from

 laying their eggs in the m
ango blossom

, a problem
 

that prevents the flow
er from

 being fertilised and fruit from
 grow

ing. To do this, 
bam

boo scaffolding is erected around each tree. Fam
ilies clim

b this to staple 
bags m

ade of recycled new
spaper around the blossom

s. This system
, coupled 

w
ith the planting of neem

 trees, w
hose antiseptic properties help to keep the 

surrounding soil disease free, does not rely on expensive artificial pesticides, yet 
still yields blem

ish-free fruit, increasing the crop’s value at harvest tim
e. 

U
rban poor at risk: Jakarta

131

The 
m

ajor 
clim

ate 
change-related 

risks 
to 

Indonesia’s 
capital, 

Jakarta, 
w

ill 
com

e from
 sea-level rise and flooding, both of w

hich are expected to increase 
in frequency and severity. M

uch of the population, an estim
ated 1.2 m

illion 
people, is concentrated in the vulnerable coastal slum

 com
m

unities in the north, 
w

here population density is 12,635 people per square kilom
etre – the highest 

in Indonesia. 132 O
ver 277,000 people in Jakarta live below

 the national poverty 
line, but this figure does not include unregistered citizens in the poor northern 
com

m
unities w

ho cannot afford basic services like clean w
ater, sanitation and 

education. Lack of infrastructure in these slum
 com

m
unities leaves residents 

vulnerable to clim
ate change-related events, and w

ithout the resources to 
cope. 133 

Sea levels in Jakarta Bay are expected to rise at a rate of 57 m
illim

etres per year, 
resulting in the predicted subm

ergence of as m
uch as 160 square kilom

etres of 
northern Jakarta by 2050. 134 W

hen com
bined w

ith subsidence due to groundw
ater 

extraction and soil com
pression, 135 poor urban planning, and continued upstream

 
deforestation in the w

atershed, poverty stricken areas of the city could be left 
devastated. The im

pacts of clim
ate change on Jakarta w

ill likely be borne by its 
poorest and m

ost vulnerable citizens. 
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R
ising seas in the Philippines 

The Philippines archipelago has the second-largest coral reef cover in the w
orld 

(26,000 square kilom
etres) and a coastline w

hich is roughly equivalent to the 
circum

ference of the Earth (36,289 kilom
etres). Sea-level rise threatens coastal 

areas, island ecosystem
s and low

-lying com
m

unities, w
hich are already struggling 

w
ith subsidence and haphazard coastal developm

ent. G
reenpeace has m

apped out 
areas that are vulnerable to a one-m

etre sea-level rise and found that such a rise w
ill 

affect 64 out of 81 provinces, covering at least 703 out of 1,610 m
unicipalities, and 

inundating alm
ost 700 m

illion square m
etres of land. 

Fishing livelihoods suffer 136

C
lim

ate change, w
hich has caused high tides in m

any parts of Indonesia 
and unusual sea-tem

perature patterns, has negatively affected the incom
e of 

fisherm
en in m

any islands in M
aluku Province in recent years. Fisherm

en ‘have 
com

plained that they can no longer predict the right tim
e and w

here to catch 
fish because of the different clim

ate pattern than before’, said Laksm
i Prasvita, 

spokesw
om

an for O
xfam

 G
B in Indonesia.

‘W
e just can’t predict the w

eather any m
ore,’ says 52-year-old D

am
in, a fisherm

an from
 Tunda Island in the 

South Java Sea, ‘so w
e don’t know

 w
hen w

e can go out to fish.’ At the end of 2006 the storm
s lasted an 

unusual three m
onths and people w

ent hungry because they could not go to sea. W
ith O

xfam
 help the 

com
m

unity is building a new
 ‘coral reef’ using old tyres to attract the fish back. Photo: Jam

es Painter/O
xfam

Satellite m
ap of the province of Sulu in the Philippines. Blue m

arkings indicate areas that are 
vulnerable to a one-m

etre rise in sea level. Sulu ranks first as the province m
ost vulnerable to an 

increase in sea-level in term
s of land area that is at threat. A one-m

etre rise in sea level is projected 
to inundate 7,973 hectares of land. At least 90 per cent of the land area of the m

unicipality of 
Pata and 34 per cent of the m

unicipality of M
arunggas, both in the province of Sulu, are at threat, 

potentially displacing com
m

unities, dam
aging infrastructure, and affecting livelihoods. Sulu is in the 

southernm
ost part of the Philippines about 950 from

 M
anila. It has a population of at least 619,668 

people, w
hich includes the Badjaos or ‘sea gypsies’ of the Sulu seas. It is fam

ous for its Pearl Farm
 

in M
arunggas Island as w

ell its w
hite sand beaches and coral reefs. C

redit: G
reenpeace
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D
isaster strikes

East Tim
or is already highly vulnerable to extrem

e events, such as destructive storm
s, 

flooding and landslides, m
any of w

hich could be caused, in part, by clim
ate change. 

D
rought is not uncom

m
on and the U

N
D

P has linked El N
iño events to the occurrence 

of droughts. 137 Follow
ing an El N

iño year, rainfall can also be higher than average, thus 
increasing the risk of floods.

Flooding in the south side of East Tim
or often causes landslides, w

hich dam
age 

property and rice paddies. 138 Steep topography along w
ith farm

ing practices that 
rem

ove vegetation from
 highland slopes and increase soil erosion exacerbate 

flooding. 139 Forest cover in East Tim
or has already decreased by nearly 30 per cent 

from
 1972 to 1999, w

hich w
as roughly the period of Indonesian occupation. 140 

Flooding also affects w
ater quality due to the increase in suspended particles. 

Satellite m
ap of the province of Palaw

an in the Philippines. Blue m
arkings indicate areas that are 

vulnerable to a one-m
etre rise in sea level. Palaw

an ranks second as the province m
ost vulnerable 

to an increase in sea level in term
s of land area that is at threat. A one-m

etre rise in sea level is 
projected to inundate 6,428 hectares of land. Palaw

an is considered the Philippine’s last frontier. It 
is approxim

ately 586 kilom
etres southw

est of M
anila. It has a population of at least 755,412 people, 

w
hich com

es from
 81 cultural groups. It is fam

ous for its W
orld H

eritage Sites – the Puerto Princesa 
Subterranean R

iver N
ational Park and the Tubbataha R

eef M
arine Park. C

redit: G
reenpeace. 

Satellite m
ap of the Zam

boanga Peninsula in the Philippines. Blue m
arkings indicate areas that 

are vulnerable to a one-m
etre rise in sea level. Zam

boanga del Sur, Zam
boanga Sibugay and 

Zam
boanga del N

orte rank third, fifth and nineteenth as the provinces m
ost vulnerable to an 

increase in sea level in term
s of land area that is at threat. A one-m

etre rise in sea level is projected 
to inundate 3,782 hectares of land of Zam

boanga del Sur, 3,274 hectares of land in Zam
boanga 

Sibugay and 1,057 hectares of land in Zam
boanga del N

orte. Zam
boanga del Sur, Zam

boanga 
Sibugay and Zam

boanga del N
orte com

prise the Zam
boanga Peninsula or R

egion 9 w
hich has 

five m
ajor cities. It is situated south of M

anila. R
egion 9 is considered the second-m

ost vulnerable 
province to sea-level rise. C

redit: G
reenpeace
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In the Philippines, typhoons are grow
ing in intensity year by year and there is evidence 

that this is as a result of clim
ate change. They are destroying infrastructure, crops 

and peoples’ lives. Tow
ards the end of 2006, one devastating super typhoon roared 

through the central Philippines leaving around 1,000 people dead, m
any of them

 
buried under gigantic m

udslides.

The effects of these w
eather extrem

es are exacerbated by the country’s denuded 
hillsides. After 60 years of indiscrim

inate logging, m
ore than 80 per cent of the 

Philippine forests are gone, m
ost being irreplaceable rainforest. W

ithout trees the thin 
topsoil w

ashes aw
ay, leaving nothing for subsistence farm

ers or for coastal fisherm
en 

w
hose catch is displaced by the soil w

ashed into the sea. 

The Philippines has a low
 ability to cope w

ith such disasters. W
ith data provided by 

D
r Leoncio Am

adore, G
reenpeace m

apped out nine tragedies from
 1991 to 2006 

triggered by extrem
e w

eather events. These events have one thing in com
m

on 
– persistent torrential rains, causing landslides and flash floods, killing people, and 
destroying properties and the environm

ent. 

International financial institutions underm
ine sustainability

142

M
illions of the poorest Filipinos depend on coastal fishing and farm

ing in the coastal 
plains for their subsistence and incom

e. But the increasing intensity of storm
s and 

the possibility of rising sea levels threaten their existence. Lethal landslides and flash 
floods are also a grow

ing problem
.

The adm
inistration of President G

loria M
acapagal Arroyo recognises the threat 

posed by clim
ate change, especially along the eastern seaboard. Yet, at the sam

e 
tim

e as developing disaster preparedness program
m

es, the G
overnm

ent, pressed 
by international institutions to pay its debts, is also pursuing so called ‘national 
developm

ent’ policies that m
ake future disasters m

ore likely. Take the m
ining 

industry for instance. In the 1990s, the W
orld Bank and Asian D

evelopm
ent Bank 

successfully pressed the Philippines to liberalise its legal fram
ew

ork and facilitate a 
m

assive expansion of m
ining in the country, financed by foreign direct investm

ent. 
The G

overnm
ent persists in m

assive expansion of m
ining despite strong opposition 

from
 the C

hurches, civil society groups, indigenous peoples and even local 
governm

ent units. Som
e 23 priority projects are am

ong m
ore than 2,000 m

ining 
license applications currently being processed. They are m

ainly large-scale m
ining for 

gold and copper. O
pen-pit m

ining w
ill be used in m

any of them
, causing extensive 

deforestation in vulnerable w
atersheds and generating m

illions of tonnes of w
aste and 

toxic m
aterials. M

ine-tailings ponds in the Philippines are notoriously susceptible to 

M
ap of the Philippines. Icons indicate provinces that are vulnerable to a one-m

etre rise in sea 
level. Sea-level rise is projected to affect 64 out of 81 provinces, covering at least 703 out of 1,610 
m

unicipalities, and inundating alm
ost 700 m

illion square kilom
etres of land. O

ut of 16 regions in 
the Philippines, there is only one region that w

ill not be affected by sea-level rise – the C
ordillera 

Autonom
ous R

egion (C
AR

). Ironically, C
AR

 is at high risk from
 extrem

e w
eather events, such as 

typhoons and increases in rainfall. C
redit: G

reenpeace

C
lim

ate change w
orsens Indonesian floods

A deputy environm
ent m

inister has acknow
ledged that clim

ate change contributed 
to the extrem

e w
eather conditions in early 2007 that triggered the w

orst flooding in 
the Indonesian capital in years. The floods subm

erged huge areas of Jakarta and 
its surroundings, killed 50 people and displaced hundreds of thousands m

ore. 
‘It’s a natural phenom

enon affected by clim
ate change. It’s been m

ade w
orse 

by negligent behaviour,’ M
asnellyarty H

ilm
an, a D

eputy Environm
ent M

inister 
in charge of drafting a national strategy to deal w

ith clim
ate change, said. She 

added that w
arm

er seas had heated up m
onsoon w

inds that carry m
oisture from

 
the ocean to the land, leading to extra-heavy rain. 141
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Living w
ith the threat of disasters

143

The tow
n of Infanta sits at the foot of the Sierra M

adre m
ountain range in the 

southeastern part of Luzon Island in the Philippines. It is a m
ajor gatew

ay for 
typhoons entering the Philippines from

 the Pacific. D
uring the onslaught of four 

consecutive typhoons in late N
ovem

ber 2004, deforestation of the Sierra M
adre 

caused a flow
 of debris (a deadly m

ixture of heavy logs, w
ater, soil, rocks and 

vegetation) that literally buried the tow
ns of N

akar, Infanta and R
eal in the island’s 

Q
uezon Province. 144

The landslides occurred largely as a result of excessive rainfall on m
ountains 

w
hose 

vegetative 
cover 

had 
been 

severely 
depleted 

by 
logging 

activities, 
shifting cultivation and charcoal m

anufacture. The loose soil structure and steep 
slopes exacerbated conditions. G

row
ing populations and increasing am

ounts 
of land conversion also played a role. Forests continue to be logged despite a 
governm

ent-im
posed logging ban, and reforestation efforts just cannot keep up 

w
ith ram

pant deforestation rates. 

The Sub-R
egional Social 

Action 
C

enter 
of 

the 
C

atholic 
C

hurch 
in 

Infanta, 
Q

uezon Province (SAC
-Infanta) has started a project to conserve and encourage 

sustainable use of biodiversity as a m
eans of protecting com

m
unities from

 harsh 
clim

atic events. The project prom
otes diversified sustainable agricultural practices 

in the low
lands and reforestation and agro-forestry in the uplands. These activities 

provide the population, particularly the poor, w
ith food, fibre, m

edicines, building 
m

aterials, bio-energy and w
ater for households and agriculture. The interventions 

also secure the m
ountain slopes thus reducing the im

pact of disasters.

SAC
-Infanta 

has 
also 

w
orked 

to 
create 

stronger 
com

m
unity 

coherence. 
N

eighbourhood church-based com
m

unity groups participate in and strengthen 
local 

governm
ent 

disaster 
coordinating 

councils. W
ith 

help 
from

 
the 

state 
agricultural university, they are experim

enting w
ith new

 soil types to cover land 
follow

ing a landslide. Adapted agricultural technologies are now
 being practiced 

and new
 cash crops are providing sustainable sources of incom

e. Integrated 
farm

ing m
ethods incorporate livestock production and reforestation using incom

e-
adding fruit trees and biofuel-producing trees to diversify household livelihoods. 
SAC

-Infanta provides m
arketing support and access to capital.

There are tw
o responses to danger: fight or flight. W

ith no other place to call 
hom

e, the com
m

unities of Infanta chose to stay put and nurture the goodness 
that the earth of Infanta has yet to offer. 

M
arie Fe R

itual, Social Action C
enter – Infanta. Photo: C

hristian Aid/Am
anda Farrant

Q
uezon Province landslides 2004, Social Action C

enter – Infanta. Photo: C
hristian Aid/Am

anda Farrant
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leakage and collapse during storm
s. O

ver the past 25 years at least 19 m
ajor incidents 

have had huge im
pacts on the poor and, in som

e cases, caused serious loss of life. 
The Australian-ow

ned Lafayette m
ine on R

apuR
apu Island stands directly in the path 

of typhoons. W
aste-m

anagem
ent failures have already led to tw

o serious dow
nstream

 
pollution and fish-kill incidents. A direct hit by a devastating and unseasonal super 
typhoon also caused extensive dam

age in N
ovem

ber 2006. N
onetheless, the m

ine is 
allow

ed to continue.

The W
orld Bank’s International Finance C

orporation – its private investm
ent arm

 
– rem

ains interested in investing in m
ining developm

ent. The R
apuR

apu m
ine is 

financed by international banks including ABN
 AM

R
O

 and Standard C
hartered. 

M
ajor m

ining com
panies, including Anglo Am

erican and BH
P Billiton, are pressing 

ahead w
ith large-scale m

ining plans, som
e also on the eastern seaboard. For deeply 

indebted countries and those w
here problem

s of corruption and poor governance are 
m

ajor concerns, both internal problem
s and pressure from

 foreign investors conspire 
against the em

ergence of long-term
 strategies to effectively address clim

ate change.

M
ap of the Philippines. Icons indicate tragedies from

 1991 to 2006 w
hich w

ere triggered by extrem
e 

w
eather events – typhoons and increases in rainfall. This list of tragedies include the Legazpi 

M
udslide and the G

uinsaugon, Leyte Landslide w
hich the C

enter for R
esearch on the Epidem

iology 
of D

isasters declared as second and third of the W
orld’s D

eadliest D
isasters of 2006, respectively. A 

total of 2,511 people w
ere killed and alm

ost 800,000 fam
ilies w

ere affected by these tragedies. 145
C

redit: G
reenpeace

A landslip at the R
apuR

apu m
ine: part of the extensive dam

age that occurred to buildings and the 
environm

ent after the N
ovem

ber 2006 typhoon.
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Environm
ent and energy

The region is rich in biodiversity, w
hich is threatened by shifting clim

atic zones. Sea-
level rise, com

bined w
ith prolonged drought, and heavy rainfall leading to floods and 

tidal surges are further threats. H
igh rates of deforestation add to the problem

. 

B
iofuels – ‘silver bullet’ or ‘fools gold’?

Biofuels are seen as a w
ay to com

bat clim
ate change and provide an alternative 

source of fuel in the face of decreasing global oil reserves. H
ow

ever, oil palm
 

plantations used for the production of biodiesel are a m
ajor driver of deforestation 

in tropical Asia, as they require a hum
id tropical clim

ate to give com
m

ercial yields. 
Indonesia, alone has som

e six m
illion hectares of land under oil palm

 and the 
G

overnm
ent is actively encouraging further expansion by offering incentives and 

subsidies to attract both dom
estic and foreign investm

ent in plantations and 
processing facilities. In 2007, the Indonesian G

overnm
ent signed 58 agreem

ents w
orth 

U
S$12.4 billion in order to produce about 200,000 barrels of oil-equivalent biofuel per 

day by 2010 and replace 10 per cent of the country’s total oil-based fuel needs.

If these plans are im
plem

ented, a further 6 m
illion hectares of land w

ill be needed. 
G

iven that oil palm
 plantations are already the m

ain cause of forest loss in Indonesia, it 
is likely that additional land requirem

ents w
ill result in an acceleration of deforestation, 

in a country w
hich globally, already has the highest rate of deforestation. To m

ake 
m

atters w
orse, a large proportion of forests in Indonesia are located on peatlands.  

G
lobal peatlands account for nearly 30 per cent of all land-carbon stores w

hile 
covering only three per cent of the land area, and m

any peatlands are still actively 
taking up and storing carbon. R

esearch by W
etlands International and the D

utch 
C

onsultancy, D
elft H

ydraulics, reported that deforestation and drainage of peatlands 
releases phenom

enal am
ounts of carbon dioxide.  As the peat dries, rather than 

storing carbon, it starts to decom
pose, and em

its carbon dioxide at rate of betw
een 

70 to 100 tonnes of carbon dioxide per hectares per year. Already, it is estim
ated 

516 m
illion tonnes of carbon dioxide are em

itted each year in Indonesia as a result 
of peat drainage. A further 1,400 m

illion tonnes of carbon dioxide is released to the 
atm

osphere through annual fires on peatlands. 146 

O
il palm

 plantations on deforested peatlands generally require heavy drainage. And, 
it is estim

ated that at least 50 per cent of future plantations w
ill be developed on 

peatlands, as m
uch of the m

ore desirable ‘drylands’ are already occupied. G
iven 

this, deforestation and drainage required to m
eet Indonesia’s am

bitious biofuel target 
could result in the em

ission of an additional 300 m
illion tonnes of carbon dioxide to 

the atm
osphere each year – cum

ulatively, the contribution to global carbon dioxide 
em

issions could be very significant. This also im
plies that for every tonne of palm

 oil 
created in South East Asia, 33 tonnes of carbon dioxide are em

itted – ten tim
es as 

m
uch as conventional petroleum

. 147

K
am

par Peninsular

According 
to 

Eyes 
on 

the 
Forest, 

a 
coalition 

of 
three 

local 
environm

ental 
organisations in R

iau, Sum
atra, Indonesia, 148 half of the 700,000 hectares K

am
par 

Peninsula natural landscape has been changed to m
ake w

ay for acacia and oil 
palm

 plantations. The peninsula is a peat sw
am

p forest, rich in biodiversity w
ith 

four w
ildlife reserves and rivers used by local com

m
unities for their livelihood. 

Sum
atran tigers, arw

ana fish, crocodiles and sun bears are am
ongst the m

any 
species present in the peninsula. A further 21 species are on the brink of local 
extinction due to landscape conversion. 149



U
p in sm

oke? Asia and the Pacific
63

W
ater resources

In Pagadian, M
indanao, the Philippines, deforestation is increasing the im

pacts of 
changing w

eather patterns. Pagadian supported vast areas of rainforest until the 
1970s. U

pland forests retained w
ater during the rainy season and m

ade w
ater available 

throughout the year. In the 1980s, there w
as ram

pant logging of upland areas, and 
alm

ost all of the native forest w
as cleared. This changed the ecological balance 

and resulted in w
ater shortages in upland areas and drought due to extended dry 

seasons. Beth M
ontazana from

 the Social Action C
entre, Pagadian, com

m
ents, ‘one 

of the im
pacts of the absence of vegetation in upland areas is that the ground is left 

vulnerable to the intense heat of the sun and becom
es less fertile. In addition, the 

open fields store significant am
ounts of heat from

 the sun and start to release this 
at dusk, creating w

arm
er sum

m
er nights.’ Forest plantation program

m
es introduced 

by the G
overnm

ent in the last 15 years are doing little to ease this problem
. ‘The 

G
overnm

ent has introduced a num
ber of non-native species of trees, such as the 

gem
elina species. These fast-grow

ing slender trees absorb large am
ounts of w

ater and 
have reduced groundw

ater availability.’ 151

B
iofuels in the Philippines

In the Philippines, im
plem

entation of the Biofuels Act began this year. This 
legislation calls for a m

andatory m
ixing of one per cent biodiesel in petrodiesel and 

five per cent bioethanol in gasoline. This has raised fears am
ongst som

e national 
environm

ental organisations that the destruction of the country’s rem
aining 

forests could be accelerated as farm
ers rush to m

eet the biofuel dem
and. It also 

threatens to increase poverty, as the costs of basic com
m

odities are expected to 
increase as food and fuel crops com

pete for land and resources.

EC
O

W
EB is a local N

G
O

 prom
oting the sustainable use of natural resources 

in upland farm
ing com

m
unities. C

om
m

unity concern about clim
ate change is 

increasing so EC
O

W
EB is beginning to explore the potential im

pacts of biofuels 
and carbon sequestration in relation to natural-resource m

anagem
ent in local 

com
m

unities. It is also exploring clim
ate-related activities such as com

m
unity 

risk assessm
ent, land use and resource m

apping, and integrated com
m

unity 
developm

ent planning. N
anette Salavador Antequisa from

 EC
O

W
EB states, ‘the 

great challenge for the civil society is how
 biofuel cultivation can be of benefit to 

poor upland farm
ing com

m
unities, w

hen the reality is that it w
ill surely benefit first 

the big business com
panies.’ 150

Investing in the land
152

C
AFO

D
 partners Social Action C

entre, Pagadian, and JPIP, have been w
orking 

w
ith local com

m
unities to im

prove w
ater supplies to upland areas through 

irrigation projects. They have also been w
orking to prom

ote sustainable agriculture 
techniques, such as contour farm

ing, organic fertiliser use and crop diversification, 
w

hich can help people adapt to the changing ecological conditions. ‘Sustainable 
agriculture provides an alternative to our farm

ers, and a chance for them
 to 

address w
eather changes. A challenge for them

 is how
 to prom

ote the technology 
to other farm

ers.’ 

The m
ajority of farm

ers do not ow
n the land they are cultivating as m

ost of it is 
ow

ned by w
ealthy plantation ow

ners. This is a further obstacle to prom
oting the 

use of sustainable agricultural practices. Such practices are tim
e- and resource-

intensive and farm
ers often do not w

ant to risk these investm
ents as they could 

be forced from
 the land at any tim

e. M
indanao has also been an area of conflict 

for m
any years and peace is not yet fully established. W

hen conflict breaks out, 
people are often forced to leave their land, again reducing incentives to engage 
in land im

provem
ent.

R
odrigo C

ostanilla, 58, is an organic rice farm
er 

in the Philippines w
ho m

ust rent his land from
 a 

large landow
ner. Photo: C

AFO
D

R
uel and R

udym
er are grandsons of R

odrigo 
C

ostanilla. They are sm
all-scale organic rice farm

ers, 
and are receiving training, loans and equipm

ent from
 

JPIP. They lease land from
 a large landow

ner and pay 
rent in rice. Sm

all farm
ers have no support from

 the 
G

overnm
ent. Photo: C

AFO
D
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Local m
anufacture and installation of  

village w
ater pum

ps
153

Poor access to fresh w
ater in the rem

ote hillsides of the Philippines m
eans that 

for m
any people the journey dow

n steep slopes to collect w
ater for basic needs 

can be a difficult one. Furtherm
ore, the absence of a regular w

ater supply leads 
to poor hygiene and sanitation, and also lim

its agriculture.

The Alternative Indigenous D
evelopm

ent Foundation Inc., installs hydraulic ram
 

pum
ps to provide a good supply of w

ater from
 the rivers to the hillside villages. 

These ram
 pum

ps use the pow
er of the w

ater alone to lift a sm
all fraction of 

the w
ater up 200 m

etres vertically, and som
etim

es pum
p it over a kilom

etre to 
w

here it is needed.

R
ice harvesting in the Philippines: sm

all farm
ers m

ust often lease their land from
 large landow

ners and pay 
their rent in rice. Photo: C

AFO
D

The Buhayan children going to school in the 
Philippines. Their fam

ily has received training from
 

JPIP in sustainable agriculture. The children go to 
school and help in the house and farm

.
Photo: C

AFO
D

Elizabeth M
onteza, the only fem

ale and non-priest 
director of a Social Action C

entre in Zam
boanga del 

Sur, M
indanao, the Philippines. She is an advocate 

of sm
all-scale farm

ing and has noted the im
pact of 

changing w
eather patterns on her com

m
unity. 

Photo: C
AFO

D

A boy plays in w
ater from

 a hand-pum
p in a 

slum
 on the outskirts of M

anila. M
any in this 

area had signed up for a connection from
 the 

M
aynilad w

ater com
pany w

hich had installed 
m

eters. H
ow

ever, frustrations w
ere running high 

as w
hile the w

ater failed to flow
 the bills did 

not stop, leaving residents forced to pay w
hile 

relying on existing local sources. Privatisation of 
w

ater m
anagem

ent in M
anila has proved highly 

controversial and inefficient, w
ith the poor losing 

out m
ost. As the effects of clim

ate change bite 
deeper in Asian cities like M

anila, questions of 
how

 w
ater is m

anaged and w
ho has access to 

it are becom
ing increasingly urgent. 

Photo: R
od H

arbinson/diversityphotos.com

A girl collects w
ater from

 a hand-pum
p in a 

slum
 on the outskirts of M

anila, in an area 
w

here m
any people w

ere paying for w
ater from

 
the M

aynilad w
ater com

pany w
hich failed to 

flow
. Photo: R

od H
arbinson/diversityphotos.com
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W
om

en and children are m
ost vulnerable

155

C
lim

ate change is know
n to affect vulnerable groups first. The poor are badly affected, 

but Beth M
ontazana from

 the Social Action C
entre states ‘w

om
en and children are 

vulnerable because they are usually the first to suffer from
 the im

pacts of changes 
in w

eather conditions such as lack of clean and safe drinking w
ater. Scarcity of food 

often has a greater effect on nutrition levels of w
om

en. Am
ong Filipinos, w

hen there 
is not enough food for consum

ption for a certain m
onth, the m

other prepares to eat 
less, giving priority to her husband and her children. W

hy the husbands? In m
ost cases 

it has becom
e part of the culture am

ong Filipinos that w
ives save a m

eal for their 
husbands because they are the ones w

ho provide the food, but forgetting that w
ives 

also carry the burden of taking care of the children, anim
al care and other household 

activities.’ 

C
hildren are also affected w

hen education no longer becom
es a priority for 

their fam
ilies as they struggle to m

eet their basic needs. M
ercy, from

 the Filipino 
organisation JPIP, says, ‘as earning a living from

 agriculture is becom
ing m

ore difficult, 
m

any children and young girls in our com
m

unities, especially those from
 very low

-
incom

e fam
ilies, have stopped attending school. Instead they try to find em

ploym
ent 

in urban centres to supplem
ent their fam

ily incom
e. W

hat future w
ill there be for our 

com
m

unities w
ithout education, and w

ithout a new
 generation to keep the farm

s 
productive?’

Experiences of clim
ate change in East Tim

or 154

N
o detailed assessm

ent of clim
ate change in East Tim

or has been conducted. 
But the people that live in East Tim

or report the disappearance of spring w
ater, 

changing planting seasons, extrem
e flooding, landslides, and other environm

ental 
changes.

Angelina is a prom
inent leader am

ongst the indigenous w
om

en in Tutuala, the 
m

ost eastern part of East Tim
or. She says that ten years ago people in her village 

collected w
ater from

 a nearby spring, but that today the w
ater has disappeared. 

Fetching w
ater is norm

ally the task of w
om

en and children so this increases the 
w

orkload of w
om

en in Angelina’s village. They now
 have to w

alk m
ore than tw

o 
kilom

etres to collect w
ater.

Aureliana Siki cuddles her 18-m
onth-old daughter Am

elia Jessica. ‘She just w
on’t eat, I am

 so w
orried she 

is going to die,’ she says. M
ost children in her village in W

est Tim
or are also losing w

eight. Bad w
eather 

halved Aureliana’s harvest last year. She says the dry and w
et seasons are becom

ing all m
ixed up and 

unpredictable. O
xfam

 is w
orking w

ith local partners to help people store w
ater and grow

 vegetables in hom
e 

gardens. Photo: Jam
es Painter/O

xfam

The Philippines: Inday, aged eight, goes to school and helps at hom
e by tending the farm

 goats. Photo: C
AFO

D
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Em
pow

ering w
om

en through carbon sequestration
156

C
AR

E im
plem

ented the Forest R
esource M

anagem
ent for C

arbon Sequestration 
(FO

R
M

AC
S) project in Indonesia from

 2002 to 2005. Project activities w
ere 

im
plem

ented in 36 villages in N
unukan D

istrict in East K
alim

antan. The project aim
ed 

to im
prove household livelihood security and increase carbon sequestration through 

sustainable natural resource m
anagem

ent. Key challenges included illegal logging, 
forest conversion for agriculture and palm

 oil production, and the threat of forest fires. 
Insecure land tenure and unsustainable land-use practices have also contributed to 

the loss of forest resources, and the low
 capacity of local governm

ent authorities to 
support sustainable forest m

anagem
ent has exacerbated the situation.

Project activities aim
ed to em

pow
er w

om
en, and used practical exercises to identify 

the different activities and roles of m
en and w

om
en in the household. Barriers to 

w
om

en’s participation in new
 livelihood activities included early m

arriage (and 
consequent low

 education levels), existing w
orkloads and discrim

inatory social 
custom

s. A com
bination of approaches w

as used to overcom
e these barriers. 

M
aryann and Inday are ten and eight respectively. They both go to school and help at hom

e tending the 
farm

 goats. Photo: C
AFO

D
John M

ike is aged eight. H
e goes to school in the Philippines and helps in the house, fetching w

ater from
 

the spring and cooking dinner. Photo: C
AFO

D
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Alliances w
ere form

ed w
ith progressive com

m
unity groups to address discrim

inatory 
social custom

s. W
om

en w
ere also offered literacy training. The project show

ed that 
both m

en and w
om

en could perform
 agroforestry activities, but that w

orkloads m
ust 

be balanced. M
en w

ere encouraged to becom
e involved in activities that w

ere 
traditionally the responsibilities of w

om
en, such as childcare and fetching w

ater and 
fuel.

C
om

m
unity organisations w

ere established to undertake project activities, and w
om

en 
w

ere encouraged to take on leadership roles in these organisations. The organisations 
w

orked w
ith com

m
unities to m

ap land uses and plan village developm
ent. Inventories 

of forest resources, including carbon stocks, w
ere undertaken, and forest m

anagem
ent 

plans developed and endorsed by local authorities. 

A key lesson from
 the project is the need for appropriate entry points: it is necessary to 

deal w
ith im

m
ediate critical issues before expecting com

m
unities to plan for the long-

term
. Therefore, activities w

ith short-term
 benefits, such as vegetable cultivation, are 

im
portant in getting trust, particularly from

 w
om

en’s groups. Secure land tenure is also 
essential to ensure sustainable m

anagem
ent of forest resources.

Table 1: A
 daily activity schedule for A

gabag m
en and w

om
en in K

alim
antan, Indonesia, show

s the high existing w
orkloads of w

om
en

157

A
dult M

ales
A

dult Fem
ales

05:00-06.00
G

et up, bath, check traps, drink coffee, and chat w
ith friends. 

04:00-06:00 
G

et up, boil w
ater, prepare coffee/tea, m

ake breakfast, w
ash dishes, 

clean the house and look after children

06:00-07:30
Eat breakfast, drink tea/coffee, chat

06:00-07:30
Eat breakfast, look for vegetables

07:30-09:00
D

rink tea/coffee, chat
07:30-10:00

W
ork in the garden

09:00-11:00
Set fish traps, w

ork in garden, check traps
10:00-11:00

W
ash clothes, bath, clean the house

11:00-13:00
Eat lunch, rest

11:00-13:00
H

ousew
ork, prepare lunch, eat lunch

13:00-14:00
C

heck traps, fish, hunt
13:00-14:00

H
ousew

ork

14:00-15:00
W

ork in the garden
15:00-16:00

G
ather vegetables for supper, gather firew

ood, clean house, w
ash 

dishes. 

18:00-19:00
Bath

18:00-19:00
C

ook supper, bath, clean house, fetch w
ater. 

19:00-20:00 
Eat supper

19:00-20:00
Eat supper, w

ash dishes

20:00-22:00
W

atch TV, chat, drink coffee
20:00-22:00

W
atch TV, m

ake handicrafts, put children to sleep

22:00-05:00
Sleep

22.00-04:00
Sleep
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W
ith extensive coastlines and a tropical clim

ate characterised predom
inantly by 

seasonal w
eather patterns associated w

ith tw
o m

onsoons, the Low
er M

ekong R
egion 

is considered by the IPC
C

 to be highly sensitive to clim
ate change. The region 

encom
passes the territory, ecosystem

s, people, econom
ies, and politics of C

am
bodia, 

Lao People’s D
em

ocratic R
epublic, M

yanm
ar, Thailand, and Vietnam

.

O
ver the last century, average tem

peratures in the M
ekong R

egion have risen 0.3 to 
0.8°C

. Further tem
perature increases are expected along w

ith m
ore extrem

e w
eather 

events, such as floods and droughts, changes in the am
ount and distribution of 

rainfall, disruption of seasonal m
onsoons, and rising sea levels. 159

C
lim

ate change could have m
ajor im

pacts on ecosystem
s and biodiversity, hydrology 

and w
ater resources, agriculture, forestry and fisheries, m

ountains and coastal lands, 
and hum

an settlem
ents and health. The countries of the M

ekong m
ust link hands in 

order to m
inim

ise the im
pacts of global w

arm
ing and to cope w

ith the consequences 
of clim

ate change. Adaptation and m
itigation m

easures are crucial and should be 
incorporated into future developm

ent plans adopted at the country level. R
educing 

greenhouse gas em
issions in the energy sector by depending less on fossil fuels, 

particularly coal, and m
oving rapidly tow

ards sustainable energy alternatives, is 
im

perative for the M
ekong R

egion.

S
ea-level rise

According to the IPC
C

, a one m
etre sea-level rise could flood 15,000 to 20,000 square 

kilom
etres of the M

ekong R
iver D

elta and affect half a m
illion square hectares of the 

R
ed R

iver D
elta. In this scenario, 2,500 square kilom

etres of m
angrove w

ill be lost, 
and around 1,000 square kilom

etres of cultivated farm
land and m

ariculture areas w
ill 

becom
e salt m

arshes. 160

East Asia w
ill be significantly im

pacted by sea-level rise. The im
pact on G

D
P is m

uch 
larger in East Asia than for any other region. In South Asia the im

pacts are related 
to the height of sea-level rise, particularly if it is above three m

etres. Above this, 
Bangladesh suffers m

ajor im
pacts on agriculture, population, urban areas and G

D
P. 161 

Vietnam
 w

ill suffer m
ost from

 sea-level rise according to a new
 W

orld Bank  
report. 162 Should clim

ate change result in a one m
etre sea-level rise, Vietnam

 could 
incur losses totalling U

S$17 billion per year and lose m
ore than 12 per cent of its  

m
ost fertile land. 163 The best agricultural land, together w

ith 50 per cent of the 
population, is on the low

-lying Red River and the M
ekong D

elta regions. O
ver 17 m

illion 
people could lose their hom

es, 14 m
illion of w

hom
 live in the M

ekong D
elta region. 

Intrusion of saline or brackish w
ater could also affect the irrigation of paddy rice. 164 

The Low
er M

ekong and M
alaysia

158

Traffic clogs a Bangkok street in Thailand. As the Asian econom
y continues its form

idable grow
th, m

ore 
people are in a position to buy cars, the m

anufacture and running of w
hich are m

ajor contributors to clim
ate 

change. Photo: R
od H

arbinson/diversityphotos.com
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D
eforestation and pollution of w

ater resources have already devastated m
uch of 

Vietnam
’s rich biodiversity. W

ith rising sea levels, M
angrove and cajeput forests 

– im
portant ecosystem

s in low
-lying areas – m

ay die back or be entirely lost. 165  
O

ne estim
ate suggests that w

ith a 90cm
 rise in sea levels, 33 per cent of reserves  

and 27 per cent of biodiversity could be lost. 166 

 “First, the overall m
agnitudes for the developing w

orld are sobering: w
ithin this 

century, hundreds of m
illions of people are likely to be displaced by sea-level 

rise (SLR
); accom

panying econom
ic and ecological dam

age w
ill be severe for 

m
any. The w

orld has not previously faced a crisis on this scale, and planning 
for adaptation should begin im

m
ediately. Second, international resource 

allocation strategies should recognise the skew
ed im

pact distribution... Som
e 

countries w
ill be little affected by SLR

, w
hile others w

ill be so heavily im
pacted 

that their national integrity m
ay be threatened. G

iven the scarcity of resources, it 
w

ould seem
 sensible to allocate aid according to degree of threat”.

S
ource: The W

orld B
ank, 2007

167

In Thailand, m
uch of the country’s m

ost fertile agricultural land is situated in low
-lying 

plains near river deltas. R
ising sea levels could cause saltw

ater intrusion of up to 40 
kilom

etres up the C
hao Praya, Tachin and Bangprakong R

ivers, threatening saltw
ater 

sensitive crops. The C
hao Praya R

iver is also the m
ain source of drinking w

ater for 
Bangkok, w

ith its 10 m
illion or m

ore residents. Bangkok is barely above sea level and 
already suffering from

 extensive land subsidence.

C
oastal erosion and the role of m

angroves
C

am
bodia’s 435-kilom

etre coastline is particularly vulnerable to clim
ate change. 

C
oastal zone developm

ent has already accelerated erosion in m
any areas. For 

exam
ple, m

angroves cover around 26,650 hectares and act as a buffer against storm
 

and tidal surges. They have, how
ever, been cut on a large scale for the production of 

charcoal, aquaculture and housing. This has increased the vulnerability of the coastal 
region.

M
angroves also protect coastal zones in Vietnam

, w
here their destruction (due to 

clim
ate change or coastal developm

ent) is accelerating coastal erosion. M
ore frequent 

and severe typhoons could exacerbate this erosion. Privatisation of coastal lands 
has resulted in huge areas of m

angroves being cut dow
n for shrim

p farm
ing. N

ow
 

m
any international donors and N

G
O

s are supporting coastal com
m

unities to restore 
m

angroves. In K
ien Thuy, a four-m

etre high storm
 surge in 2005 w

as reduced to a 0.5 
m

etre high w
ave by the tim

e it passed through the restored m
angroves. 168 

A
gricultural livelihoods

W
hilst landlocked Laos (officially Lao Peoples D

em
ocratic R

epublic) m
ay not suffer 

from
 sea-level rise or coastal erosion, irregularities in the m

onsoon could significantly 
affect its agricultural sector, w

hich accounts for 55 per cent of the econom
y. Indeed, 

agricultural production is the basis of livelihoods for m
illions of people in the 

M
ekong R

egion. It is the m
ain source of incom

e for at least 80 per cent of Lao PD
R

’s 
population. In Thailand, this figure is around 60 per cent, and in Vietnam

 75 to 80 per 
cent. As the region’s clim

ate changes, rice and m
ost food crops w

ill be m
ore difficult 

to grow
, yields w

ill becom
e m

ore uncertain, livestock m
ore difficult to raise, and it w

ill 
be m

ore difficult to catch fish in the region’s rivers, lakes and w
etlands. According 

to the W
orld Food Program

m
e, even sm

all changes in w
eather patterns in Lao PD

R
, 

such as a delay in the m
onsoon of just a few

 w
eeks, w

ill threaten the livelihoods of 
subsistence farm

ers. R
ice is the m

ost im
portant crop and vast populations of rainfed 

M
angrove R

estoration and Fisheries in M
alaysia

169 

The Penang Inshore Fisherm
en’s W

elfare Association (PIFW
A) in M

alaysia has 
been w

orking for about 20 years to replant m
angroves in areas that w

ere cleared 
for developm

ent and aquaculture projects. They began by cam
paigning to raise 

public aw
areness on the im

portance of w
etlands, especially m

angroves. M
angrove 

forests serve as a spaw
ning and breeding ground for m

arine life including crabs 
and praw

ns, and they reduce coastal erosion. The forests also protect villagers 
from

 sea-level rise, strong w
inds and huge w

aves, thus protecting villagers’ lives 
as w

ell as their livelihoods. The need to restore and protect m
angrove forests as 

w
ell as coastal forests has intensified w

ith the threat of clim
ate change. According 

to R
ousli Ibrahim

, 61, an inshore fisherm
an for 37 years, the m

angrove forests in 
Sungai Acheh have protected them

 each tim
e there is a storm

 surge or a high 
tide. The tsunam

i in 2004 dem
onstrated the effectiveness of m

angrove forests as 
natural w

ave breakers because they protected nearby villages from
 the w

orst of 
the im

pact.

To date, the fisherm
en have replanted 100,000 seedlings of ‘bakau kurap’ and 

‘bakau m
inyak’ in seven places w

ithout the help of the authorities. PIFW
A

, w
hich 

lends its voice to som
e 600 fisherm

en, has encouraged inshore fisherm
en 

in neighbouring states to do the sam
e. Additional efforts to lobby the state 

governm
ent to protect the coastal m

angrove belt have also been paying off: the 
Penang G

overnm
ent has gazetted 316 hectares of m

angrove forests in Balik 
Pulau and Byram

 as perm
anent forest reserves. The state has also draw

n up 
guidelines to deter developm

ent, particularly aquaculture projects that destroyed 
vast areas of m

angrove forests in the past. It has also identified tw
o other places 

that w
ill soon be gazetted.
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farm
s grow

ing rice in the low
er M

ekong R
iver region rely on stable clim

atic conditions. 
C

hanging precipitation patterns could have significant im
pacts on rice productivity, 

w
ith yield reductions possibly reaching 10 to 15 per cent in various areas of Lao PD

R
 

and Thailand.

‘Paddy rice cultivation in our village is m
ainly dependant on rainfall. Increasingly 

w
e have been experiencing drought and low

 rice yields. W
e no longer are 

producing enough rice to eat for the full year. W
e are relying on initiatives, such 

as the com
m

unity rice bank, for our survival. If not, w
e w

ould have to go to 
private m

oney lenders to borrow
 m

oney to buy rice to m
eet our fam

ilies’ needs. 
They charge very high rates of interest (around 30 per cent per m

onth).’
M

s D
uong S

oum
, 58, Tareach village, C

hum
ikiri D

istrict, C
am

bodia
170

M
rs D

oung Som
 borrow

ing rice from
 rice bank, Tareach Village, C

hum
ikiri D

istrict, C
am

bodia.
Photo: D

evelopm
ent Partnership in Action, C

am
bodia

M
anaging drought in V

ietnam
171

Tem
peratures in inland Vietnam

 are rising and the w
eather is becom

ing both m
ore 

extrem
e and unpredictable. Average tem

peratures are now
 1ºC

 higher than they 
w

ere about 100 years ago. C
hanges in rainfall patterns are com

plex and depend on 
location but the m

ain trend is tow
ards hotter, longer and m

ore arid dry seasons and 
m

ore intense rain in the w
et season. 

A m
ajor study by Kyoto U

niversity, Japan, in association w
ith O

xfam
 in Vietnam

, recently 
exam

ined both people’s attitudes tow
ards clim

ate change and the capacity and 
strategies of com

m
unities and governm

ent w
hen it cam

e to adaptation and response. 
The study took place in N

inh Thuan Province, w
hich has experienced a drought every 

year since 2002. The drought in 2004 w
as the w

orst on record. W
hilst annual rainfall 

has been steadily increasing, the farm
ers experience droughts because the rain now

 
com

es in intense, concentrated bursts. M
ore w

ater storage to capture rain for use in 
the dry season is urgently needed. Irrigation system

s are also inadequate. W
om

en, 
in particular, suffer from

 having to w
alk far to fetch w

ater in extrem
e tem

peratures. 
C

hildren and old people also suffer m
ore from

 the intense heat.

At the sam
e tim

e increasing hum
an dem

ands for land, fuel, and w
ater cause 

deforestation and the over-exploitation of aquifers. The am
ount of available w

ater 
per person declined from

 about 17,000 cubic m
etres per year to 4,600 cubic m

etres 
in 2005. R

ising tem
peratures and a changing clim

ate exacerbate these and other 
increasing pressures on the environm

ent.

C
om

m
unities are alw

ays seeking new
 w

ays to adapt. Farm
ers w

ork together to 
grow

 crops and keep herds of goats, and also sheep of the Sultan breed from
 India, 

w
hich can tolerate high tem

peratures. Farm
ers have sw

itched from
 grow

ing rice to 
m

aize and changed to m
ore drought-resistant varieties. They have devised w

ays 
to econom

ise on w
ater use and reuse w

ater. In particularly difficult tim
es fam

ily 
m

em
bers w

ill m
igrate to the cities to find w

ork. Som
e of these adaptation techniques 

are productive, but others carry a cost. M
igration of young people increases the 

w
orkload of the older people left behind. W

om
en som

etim
es go w

ithout w
ater in 

order to give it to their husbands or children. 

R
ising tem

peratures need not be a disaster for the people of N
inh Thuan if 

governm
ent and organisations w

orking there take the appropriate m
easures. The 

m
ost im

portant thing is to involve com
m

unities and hear w
hat they w

ant. Such 
m

easures could include enhancing w
eather forecasting; im

proving w
ater storage 

and irrigation; enforcing regulations to restrict w
ater usage and allocate it fairly; soil 

conservation; m
icro-credit; and finance for, and know

ledge about, such things as 
anim

al rearing, fodder storage, im
proved seeds and new

 crops. These are all being 
discussed w

ith the G
overnm

ent as a result of the research, w
hich is also being 

extended to C
am

bodia. 
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Extrem
e w

eather events, particularly prolonged droughts, severe floods and m
ore 

intense rainfall betw
een 1994 and 2004 reduced rice production by as m

uch as 45 
per cent in Thungkula-ronghai field, the heartland of the fam

ous jasm
ine rice fields in 

the M
ekong Basin in northeastern Thailand. From

 1991 to 2000, dam
age to agricultural 

areas caused by droughts, floods and storm
s across Thailand cost up to 50 billion 

baht. 172 Possible rainfall increases in northern Vietnam
 could also result from

 m
ore 

frequent and severe typhoons. 173 This w
ill affect agriculture along w

ith increases in 
pest num

bers, m
ore soil erosion and declining soil fertility.

W
ater resources

G
laciers and snow

fall in the H
im

alayas play a critical role in the provision of w
ater to 

m
ainland Southeast Asia via snow

fed rivers. As increasing tem
peratures and other 

clim
atic changes cause glaciers to m

elt and snow
fall patterns to change, rivers such 

as the M
ekong w

ill be affected. Flow
 in the M

ekong R
iver m

ay increase in the short-
term

 due to accelerated snow
m

elt, but is projected to decrease in the long-term
 as 

snow
 stocks decline. Variation in rainfall and increased sedim

ent yields w
ill also affect 

river flow
s. In som

e areas, w
etlands, stream

s, and sm
all rivers that serve as com

m
unity 

fishing grounds and im
portant anim

al habitats m
ay becom

e ‘seasonal’, m
eaning they 

w
ill only have w

ater w
hen it rains.

C
hanging precipitation patterns in C

am
bodia m

ay also adversely affect the quantity 
and quality of w

ater supplies. R
ising sea levels w

ill affect fresh w
ater availability by 

increasing saltw
ater inundation of low

-lying areas. 

Song Trau: em
pty canal in N

inh Thuan, Vietnam
. 

Photo: W
ater R

esource D
epartm

ent/M
inistry of 

Agriculture and R
ural D

evelopm
ent, Vietnam

C
aption: Suoi H

anh R
eservoir in K

hanh H
oa 

Province, Vietnam
, in the dry season.

C
redit: W

ater R
esource D

epartm
ent/M

inistry of 
Agriculture and R

ural D
evelopm

ent, Vietnam
C

anal rehabilitation in C
am

bodia. Source: D
evelopm

ent  
Partnership in Action

Lake Tonle Sap in C
am

bodia is a critical source of w
ater on w

hich m
uch of the country depends. Thousands 

of fisherfolk earn their livelihoods from
 the abundant fish com

prising 850 species, and a critical source of 
nutrition throughout the country. D

uring the rainy season the huge lake expands up to 70 kilom
etres in 

length flooding the rice plains around its edge w
hich benefit from

 the fertilising effects of the sedim
ent left 

behind. The lake, fed by the M
ekong R

iver, is like m
any other w

ater sources at risk from
 changes brought 

about by clim
ate change. Photo: R

od H
arbinson/diversityphotos.com
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C
om

m
unity reforestation in C

am
bodia

174

C
am

bodia’s rapid deforestation has had devastating consequences for rural people 
w

ho depend on forests for w
ild foods and resources. N

ew
 legislation allow

ing for 
form

al recognition of com
m

unally ow
ned forests m

eans rural villagers can now
 play 

an im
portant role protecting tree cover that is both vital for local econom

ies and 
could help m

itigate the im
pact of environm

ental changes, such as clim
ate change. 

C
am

bodia is prone to clim
ate extrem

es and there is evidence that these extrem
es 

are w
orsening. Sum

m
er floods often alternate w

ith periods of drought w
hen the 

sandy soils dry out. W
indstorm

s and soil erosion are also problem
atic. M

aintaining 
adequate forest cover could be the key to helping prevent the w

orst effects of clim
ate 

extrem
es, as forests help retain soil m

oisture, provide shelter from
 sun and w

ind, 
prevent erosion and add vital organic m

atter to the soil.

The Prey Koki Forest in Svay R
ieng Province, illustrates the difference a com

m
unity 

forest can m
ake to the lives or rural people. It w

as severely degraded during 
C

am
bodia’s years of conflict, after w

hich surrounding villages w
ere im

poverished and 
dem

oralised. In 1994, m
onks from

 Santi Sena, a local Buddhist organisation, began 
w

orking w
ith local people to regenerate the forest. A tree nursery w

as established and 
seedlings w

ere distributed to over 1,000 fam
ilies in five nearby villages. A variety of 

species at a density of around 1,200 seedlings per hectare w
ere eventually planted. 

Another N
G

O
 now

 called D
evelopm

ent and Partnership in Action (D
PA) w

orked w
ith 

Santi Sena to help local people organise and understand the benefits com
m

unity 
forestry could bring. 

Im
portantly, a large fishpond adjacent to the forest serves as the local fish-spaw

ning 
ground, as it rem

ains full of w
ater until the end of the dry season w

hen other ponds 
have dried out. D

uring the sum
m

er floods its fish are carried to other ponds in the 
neighbourhood to restock them

. The forest helps m
aintain this w

ater source. 

O
btaining legal recognition of the Prey Koki com

m
unity forest w

as a slow
 and difficult 

process com
plicated by an attem

pt by a private com
pany claim

 rights to the land. 
Support from

 N
G

O
s and the local com

m
une council w

as essential. Thoeung Setha, 
Program

m
e O

fficer for C
om

m
unity Forestry for D

PA
, is enthusiastic about the potential 

of the new
 legislation: ‘The forestry law

 seem
s good. If im

plem
ented, it w

ill secure 
the heritage of this com

m
unity. D

uring the French era, the forest w
as policed and 

intruders ejected. D
uring the conflict it w

as destroyed. N
ow

 it is again a source of 
fish, w

ild anim
als and birds.’

Volunteers now
 look out for forest fires from

 a w
atchtow

er. The fam
ilies w

ho tend 
the forest sell the m

ushroom
s that grow

 w
ithin it and collect leaves for use as 

cooking fuel. The residents of one nearby village, Ang K
hdourch, say the forest 

has helped to reduce drought and provides a range of local produce. W
aving at 

the expanse of green visible from
 the forest w

atchtow
er, Setha says, ‘This is the 

young forest w
hich the com

pany w
anted to destroy. They thought it w

ould be easy 
because they had m

oney, but they hadn’t reckoned w
ith the local com

m
unity. They 

know
 the value they get from

 the forest.’

Santi Sena representatives Thoeung Setha and M
r Tep Sarom

.
Photo: N

adia Saracini, C
hristian Aid.
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B
iodiversity and environm

ent
The Low

er M
ekong region is know

n as a ‘biological hotspot’ because of its rich 
biodiversity. And yet of the national parks and w

ildlife sanctuaries in Thailand, 32 are 
also situated in ‘clim

ate change hotspots’, because they w
ill be severely affected by 

changes in average tem
peratures and rainfall. A 10-square-kilom

etre area of Thailand’s 
forests could contain up to 750 species of trees and 1,500 species of higher plants, 
num

bers higher than the total tree and plant diversity of N
orth Am

erica. Tropical 
rainforests contain m

any species that have as yet unknow
n value, for exam

ple in the 
production of new

 pharm
aceutical products. But increasing aridity resulting from

 global 
w

arm
ing w

ill dam
age these forests before such values can be realised. 

M
arine biodiversity is also at risk. For exam

ple, alm
ost all the islands around 

the C
am

bodian coastline support coral reef ecosystem
s, but increasing ocean 

tem
peratures w

ill threaten these w
ith bleaching.

Logs burning at a log-storage depot in the heart of the Saraw
ak R

ainforest in M
alaysia, w

hich has been 
system

atically logged for years. M
uch has now

 been cleared and replaced w
ith palm

 oil plantations. The 
hunter-gatherer Penan tribe continue to fight for their right to live a nom

adic life in the forest. The island 
of Borneo, of w

hich Saraw
ak is a part, continues to release vast am

ounts of carbon into the atm
osphere 

through forest fires caused by loggers. Ironically palm
 oil is prom

oted by proponents as a solution to clim
ate 

change if it is converted into transport fuel. C
ritics say that the destructive practices used for its cultivation 

add to greenhouse gas em
issions and destroy biodiversity.

Photo: R
od H

arbinson/diversityphotos.com

A girl stands beside logs felled from
 the ancient rainforests of Laos, aw

aiting export on the banks of the 
M

ekong R
iver. The country is under intense pressure from

 its neighbours, Thailand, Vietnam
 and C

hina 
to supply tim

ber. Large-scale developm
ent projects such as the O

xiana gold and copper m
ine and 

hydropow
er dam

s backed by international finance are also taking their toll. To deforest the site of the N
am

 
Theung tw

o dam
 loggers w

orked 24-hours-a-day for seven years, cutting under floodlam
ps at night. The 

project supported by the W
orld Bank and Asian D

evelopm
ent Bank has led to the deforestation of one of 

the last intact areas of prim
ary rainforest in m

ainland Southeast Asia and hom
e to the rare Vu Q

uang O
x, a 

large m
am

m
al only discovered by scientists in 1993. The forested m

ountains of Laos provide an im
portant 

w
atershed that supplies m

any rivers, including the M
ekong, on w

hich m
illions of people depend. The forests 

also store vast am
ounts of carbon, w

hich is released into the atm
osphere w

hen they are destroyed.
Photo: R

od H
arbinson/diversityphotos.com
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Energy
In Vietnam

, drought risks could 
increase both inland and in the 
south. 175 O

ver the past three years, 
exceptionally dry seasons have 
also resulted in low

 w
ater levels 

in reservoirs behind hydropow
er 

schem
es in the north. This has 

affected pow
er generation and 

reduced w
ater supplies for irrigation 

activities dow
nstream

. 176 

H
ealth-related clim

ate change im
pacts in C

hum
ikiri D

istrict, C
am

bodia
177

R
ural com

m
unities in C

am
bodia are struggling to cope w

ith the im
pact of w

orsening 
clim

atic conditions on their health and livelihoods. Along w
ith local com

m
unities, staff 

at C
AFO

D
’s partner, D

evelopm
ent Partnership in Action (D

PA), w
hich im

plem
ents 

integrated livelihood program
m

es in rural com
m

unities, have observed an increase 
in extrem

e w
eather over the last three years. D

PA’s target com
m

unities in the district 
of C

hum
ikiri have experienced both floods and droughts. These have resulted in 

death and injury to people and livestock, dam
age to crops, spread of com

m
unicable 

diseases and w
ater-borne diseases and reduced access to potable w

ater supplies 
(and related effects such as dehydration and diarrhoea). Longer-term

 ecological 
disruption is also devastating agriculture and incom

es because of increased pest 
prevalence and reductions in yields as crops fail. 

Both disasters and longer-term
 ecological disruption have increased m

igration, w
hich 

in turn has its ow
n health im

plications, particularly in countries such as C
am

bodia 
w

ith a high prevalence of H
IV/AID

S. People w
ho are separated from

 their fam
ilies and 

com
m

unities are m
ore likely to contract the disease. In turn, people living w

ith H
IV/

AID
S are m

ore vulnerable to other illnesses, such as m
alaria, dengue fever, dysentery 

and cholera, all of w
hich could increase under a changing clim

ate. Fam
ilies of those 

living w
ith H

IV/AID
S or w

ho have lost a parent to H
IV/AID

S are vulnerable to any 
negative im

pacts on food security or livelihoods. 

D
PA has been helping com

m
unities cope w

ith these im
pacts. It has supported 

com
m

unity agricultural practices w
hich help people adapt to the changing clim

ate, for 
exam

ple by introducing m
ore resilient strains of rice and encouraging com

m
unities to 

develop disaster preparedness and disaster response plans. D
PA has also introduced 

m
obile health clinics and H

IV/AID
S prevention and care services to im

prove access to 
health services in rem

ote com
m

unities and reduce future vulnerability to disease.

C
am

 R
anh R

eservoir in K
hanh H

oa Province, Vietnam
, 

in the dry season. Photo: W
ater R

esource D
epartm

ent/
M

inistry of Agriculture and R
ural D

evelopm
ent, Vietnam

R
enting photovoltaic system

s in rem
ote  

Laos villages
178

M
any poor people in rural areas of Laos rely on firew

ood and kerosene for lighting. 
Pollution from

 both fuels can cause respiratory and eye problem
s as w

ell as being 
unsustainable and releasing carbon dioxide into the atm

osphere. 

Sunlabob R
enew

able Energies Ltd introduced high-quality photovoltaic system
s 

to rural areas in Laos that do not have access to grid electricity. By renting out 
portable solar lam

ps at prices low
er than fam

ilies spend on kerosene for lighting, 
households can benefit from

 safe lighting in the evening. Sunlabob also trains 
technicians in villages to perform

 day-to-day m
aintenance.

M
yanm

ar biofuels
179

In 2006, the m
ilitary junta in M

yanm
ar began im

plem
enting a plan to replace 

all of its 40,000 barrels-per-day of conventional oil im
ports w

ith biodiesel from
 

hom
egrow

n jatropha nut oil. W
ithout any prior announcem

ent, farm
ers are now

 
being forced to grow

 this crop. This policy w
ill eventually result in the conversion 

of betw
een half a m

illion to seven m
illion acres of land to jatropha plantations. 

C
urrently, M

yanm
ar does not have the technology necessary to efficiently extract 

and process the jatropha nut oil as a replacem
ent fuel for diesel engines, leaving 

a product that can only be used in sm
all engines. If this experim

ent fails, m
illions 

of acres of cultivatable land could be lost in a nation w
here at least 40 per cent of 

children under three suffer from
 m

oderate to severe m
alnutrition.

O
ne argum

ent for the cultivation of jatropha on w
astelands in M

yanm
ar is that 

it w
ill release rural people from

 their dependence on fuel w
ood, and therefore 

prevent deforestation. Yet on M
yanm

ar’s southw
est coast, jatropha is being grow

n 
on the rem

ains of recently cleared rainforest. 

Farm
ers only have the cultivation rights to their land. If they fail to grow

 crops 
specified by the state, or the land is deem

ed useful for other projects, their land 
w

ill be seized. Already in C
hin State, the death penalty is in place for anyone w

ho 
dares to criticise the policy on jatropha.
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‘The changing clim
atic conditions w

ithin our com
m

unities are resulting in 
decreasing rice yields. Villagers, particularly in the dry season, are being forced to 
m

igrate outside the village to find jobs, and m
any have returned having contracted 

H
IV/AID

S. This is a real problem
 in the com

m
unities w

hich w
e are w

orking in.’ 
M

am
 S

am
bath, D

PA
, C

am
bodia

‘Increasing occurrence and severity of drought has caused an increase in 
infectious diseases in the com

m
unity and has caused a reduction in incom

e 
from

 livelihoods sales. W
e village vet volunteers have to w

ork hard to support 
villagers against com

m
on infectious diseases. O

ur com
m

unity is really 
concerned about increasing frequency of drought. If drought m

ay happen every 
year then it w

ill continue to cause infectious diseases in our com
m

unity and 
also in our livestock. W

e depend on our livestock for incom
e generation and to 

help us w
ith our labour. W

e village veterinary volunteers have to w
ork hard to 

encourage villagers to vaccinate anim
als against com

m
on infectious diseases.’ 

M
r Vanna, 46, voluntary vet w

ith D
PA’s livelihoods program

m
e,  

Tareach V
illage, C

hum
ikiri D

istrict

D
isasters – floods hit S

outh East A
sia

180

Vietnam
, w

hich has a long coastline facing the South C
hina Sea, is frequently hit by 

typhoons and tropical storm
s. At least 18 people w

ere killed there in N
ovem

ber 2005 
w

hen typhoon K
ai Tak hit. The rains also destroyed thousands of hectares of farm

land 
in ten provinces and disrupted transport, subm

erging a section of the north–south 
railw

ay. K
ai Tak w

as the eighth typhoon to hit Vietnam
 that year. 

R
ecord floods in the M

ekong D
elta in 2000 killed m

ore than 350 people and displaced 
hundreds of thousands of others. N

early 500,000 hom
es w

ere inundated and in D
ong 

Thap, one of Vietnam
’s w

orst-affected provinces, 90 per cent of the land w
as under 

w
ater for w

eeks, and before farm
ers could harvest their rice crop. 

These floods also hit areas upstream
 in C

am
bodia, Laos and Thailand, affecting 

alm
ost a m

illion people. In C
am

bodia, flooding caused considerable dam
age in 11 

out of C
am

bodia’s 24 provinces. R
iver banks in and around the capital w

ere fortified 
w

ith sandbags, but som
e outer areas of Phnom

 Penh w
ere flooded and a state of 

em
ergency w

as declared. O
fficials said the flooding, w

hich began w
ith unusually 

w
idespread and heavy m

onsoon rains in late July, w
as the w

orst to hit C
am

bodia in 70 
years. The rainy season does not usually reach its peak until Septem

ber. Large areas 
of farm

land w
ere destroyed. 

O
xfam

 H
ong Kong and the R

ed C
ross w

ere am
ongst the agencies providing flood 

relief and other assistance in the M
ekong R

iver Basin. Tem
porary latrines w

ere 
constructed in evacuation areas and strong plastic sheeting provided for em

ergency 
shelters. For longer-term

 rehabilitation, rice and rice seeds for the next crop w
ere 

provided. 

‘O
ne of the biggest challenges w

e are facing in our developm
ent w

ork is 
increasing occurrence of natural disaster. W

hat w
e have achieved over m

any 
years is being destroyed by storm

s and w
ashed aw

ay by floods.’
M

r K
im

 R
attana, C

aritas C
am

bodia
181

M
rs Sophanny, a voluntary village vet in Tareach Village, C

hum
ikiri D

istrict, C
am

bodia.
Photo: D

evelopm
ent Partnership in Action

M
r Vanna, a voluntary village vet in Tareach Village, C

hum
ikiri D

istrict, C
am

bodia. Photo: D
evelopm

ent 
Partnership in Action
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N
epal

N
epal’s key vulnerabilities to clim

ate change are w
ater and biodiversity. Earlier snow

 
m

elt and ensuing changes to w
ater availability could affect hydropow

er infrastructure 
and efficiency. W

hile N
epalese rivers can potentially provide 43,000 M

W
 of electricity, 

changing rainfall patterns and tim
ing of snow

 m
elting could reduce this potential. 182 

R
ainfall patterns are also changing, and intense rainfall has been difficult for people 

living in traditionally built flat-roofed houses m
ade of m

ud and stone. R
oof leakage and 

w
all erosion are m

ajor problem
s, particularly for low

-incom
e fam

ilies w
ho cannot afford 

to repair their hom
es. 183

Forests and agriculture are at risk and hum
an health could also be affected by clim

ate 
change. For exam

ple, m
osquitoes m

ay m
ove to higher altitudes due to w

arm
er 

tem
peratures, carrying w

ith them
 greater risk of m

alaria, and w
ater-borne diseases 

could increase during disaster events. C
lim

ate change could increase levels of 
Japanese encephalitis and kala-azar. 184

G
lacial m

elt 
G

laciers are the freshw
ater reservoirs at the top of a m

ountain w
atershed and act 

as the source of m
any rivers that w

ind their w
ay through thousands of kilom

etres of 
grazing, agricultural and forested land, and are used as a source of irrigation, drinking 
w

ater, energy and industry. H
undreds of m

illions of people throughout C
hina and 

the Indian subcontinent – m
ost of w

hom
 live far from

 the H
im

alayas – rely on w
ater 

supplied from
 these glaciers.

As rising tem
peratures in the region m

elt the glaciers, glacial lakes are rapidly 
filling w

ith w
ater. M

any are now
 close to bursting – causing glacier lake outburst 

floods. The IPC
C

 has concluded w
ith high confidence that clim

ate change has 
caused ‘enlargem

ent and increased num
bers of glacial lakes’. 186 Such events have 

devastating im
pacts on m

ountainous ecosystem
s and infrastructure. O

ut of around 
2,323 glacial lakes in N

epal, 20 are potentially dangerous, and w
hen outbursts occur, 

the im
pacts are catastrophic. In August 1985, a glacier lake outburst flood caused 

a 10 to 15 m
etre high surge of w

ater and debris to flow
 dow

n the Bhote Koshi and 
D

udh Koshi rivers for 90 kilom
etres, leaving a trail of destruction behind it, including 

a sm
all hydropow

er project. M
ore floods and changing rainfall patterns could also 

affect hum
an health, for exam

ple w
ith changes in patterns of m

alaria and Japanese 
encephalitis.

Food security
As for m

ost other Asian countries, N
epal w

ill experience declines in food security due 
to changes in rainfall patterns. This w

ill affect livelihoods, as over 80 per cent of the 
population depends on agriculture. Increasingly erratic m

onsoon rains have been 
observed. The m

onsoon season now
 starts earlier and ends later, but July, the m

ain 
paddy-planting m

onth, is becom
ing drier. W

ithout rain, the paddy cannot be planted, 
and late planting reduces yields. Farm

ers have been struggling to cope w
ith repeated 

failures or low
 yields of paddy, the m

ain foodgrain in N
epal.

N
epal and Pakistan 

U
pgraded w

ater m
ills to im

prove livelihoods  
in the H

im
alayas

185

The C
entre for R

ural Technology in N
epal runs a program

m
e upgrading traditional 

w
ater m

ills (ghattas) used to grind flour so that they can operate m
ore efficiently. 

There are m
any ghattas in the rem

ote villages of the H
im

alayan M
ountains and 

foothills of N
epal.

By upgrading the m
ills, m

illers are able to earn m
ore incom

e and w
ork shorter 

hours. Additionally, the flour from
 w

ater m
ills is of higher quality than from

 diesel 
m

ills, w
hich have recently com

e into the region. Although diesel m
ills are faster, 

the flour is of low
er quality, has a shorter shelf life, is less nutritious and has a 

low
er m

arket value. This is because diesel m
ills heat the flour up m

ore due to their 
higher grinding speeds com

pared to the traditional ghattas. 

W
hile the tim

ber parts of a traditional ghatta need to be replaced once every tw
o 

years, the upgraded and m
odified w

ater m
ill only needs replacem

ent every ten 
years. In addition, as the upgraded w

ater m
ill can cope w

ith variable w
ater speeds, 

the m
ill can also be used during the dry seasons w

hen w
ater flow

 is reduced.
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G
lacial retreat near Everest 187

Sagarm
atha N

ational Park is an area of exceptional natural beauty, dom
inated 

by Everest, (Sagarm
atha), the highest peak in the w

orld at 8,848 m
etres. Several 

rare species, such as the snow
 leopard and the lesser panda, are found in the 

park. In 1979, the U
nited N

ations Educational, Scientific and C
ultural O

rganization 
(U

N
ESC

O
) designated the park as a ‘W

orld H
eritage Site’, but unprecedented 

rates of glacial retreat noted by high m
ountain com

m
unities are causing concern. 

U
nless urgent action is taken, m

any H
im

alayan lakes in and around the park 
could burst, threatening the lives of thousands and destroying an irreplaceable 
environm

ent.

A num
ber of m

easures can be carried out to prevent outburst floods. These 
include strengthening lake banks and decreasing lake w

ater volum
es to safe 

levels. H
azard m

aps and installation of m
onitoring and w

arning system
s can help, 

and ‘trapping dam
s’ w

ith enough capacity to capture the debris and to dissipate 
im

pact of the outburst can be built below
 vulnerable lakes.

Pro Public, Friends of the Earth N
epal has petitioned U

N
ESC

O
 to place Sagarm

atha 
N

ational Park on the W
orld H

eritage D
anger List due to clim

ate change. Putting 
the park on the D

anger List w
ould oblige U

N
ESC

O
 to assess w

hich glacier lakes 
are close to bursting and stabilise those m

ost at risk. The petitioners also argue 
that Parties to the W

orld H
eritage C

onvention are legally obliged to transm
it W

orld 
H

eritage Sites intact to future generations, and that this requires significant cuts in 
greenhouse gas em

issions (m
itigation) as w

ell as action to address the adverse 
effects of clim

ate change (adaptation). U
nfortunately, states that sit on the W

orld 
H

eritage C
om

m
ittee (including the U

nited States), have so far adopted the view
 

that m
itigation is only relevant under the U

N
FC

C
C

 and its Kyoto Protocol, thus 
trying to avoid these legal obligations. 

C
hanging crops to cope w

ith change
188

In 2005, Practical Action N
epal organised an educational 

tour to raise farm
er aw

areness on crop diversification as a 
w

ay of reducing the risks of clim
ate change im

pacts. Pushkar 
Tim

sina, a 21-year-old farm
er from

 in Tarai, attended the tour. 
H

e w
as im

pressed by banana grow
ing in the area visited. 

H
e learned that bananas could fetch m

ore m
oney than the 

paddy from
 the sam

e piece of land. In addition, bananas 
are m

ore resilient to changing rain patterns than paddy. 
H

is fam
ily has a sm

all piece of land – only 0.27 hectares 
– w

hich provided little foodgrain that erratic m
onsoon rainfall 

threatened to reduce still further. Pushkar’s father w
as not 

confident that the fam
ily w

ould benefit m
ore from

 bananas, 
and they w

ould also have to w
ait at least a year before new

ly 
planted bananas could be harvested. But Pushkar planted 
250 banana trees on the land and sought alternative incom

e 
sources until the banana plants produced fruit.

Pushkar purchased fresh vegetables from
 other farm

ers and took them
 to the m

arket 
in N

arayanghat by bicycle. This w
as possible because Practical Action trained village 

farm
ers in vegetable farm

ing under its clim
ate change adaptation program

m
e, thus 

increasing village vegetable production. Practical Action also helped villagers collect 
m

ilk from
 different households for sale to the K

alpana D
airy in N

arayanghat. Pushkar 
transported m

ore than 50 litres of m
ilk per day to the dairy, w

hich paid him
 for this 

service. These alternative incom
e sources helped him

 feed his fam
ily w

hile their 
banana plants grew

. 

H
is banana plants are now

 providing fruit. Each year he hopes to harvest at least 
250 bunches of bananas providing an annual incom

e of at least R
s35,000. W

ith 
the help of Practical Action he has also planted other fruit trees like m

ango, lem
on 

and grapes to further diversify his crops. H
e has introduced pineapple as an under-

storey crop, and he grow
s fodder on the edges of his field. H

e grow
s vegetables 

under the banana plants for sale at the nearby m
arket. H

e has also introduced 
beehives to his banana orchard. Although Pushkar left school after G

rade 2, he is 
supporting his sisters w

ho are currently in G
rades 3 and 5.

Pushkar has noticed the im
pacts that clim

ate change has on farm
ing and has 

diversified his crops and enterprises accordingly. H
e recognises that annual crops 

like rice are m
ore sensitive to clim

ate than perennial crops like bananas. H
e thinks 

cultivating crops that are resistant to clim
ate variables is im

portant. H
is w

ork has 
also encouraged his neighbours to diversify their activities. 

Pushkar Tim
sina in his 

banana orchard. Photo: 
D

inanath Bhandari
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Pakistan
Tem

peratures in Pakistan have increased since the 1970s, but as for India, som
e of 

the largest clim
ate change im

pacts w
ill be because of the increased variability of the 

m
onsoon. An increase in extrem

e w
eather events has also been experienced over the 

past decade. In June 2007, for exam
ple, the hottest day for 78 years w

as recorded.

C
hanges to the sum

m
er m

onsoon patterns have resulted in early or delayed m
onsoon 

rains; and unlike the usual pattern the rains com
e in short heavy bursts resulting in 

flooding, w
hich can affect densely populated areas and agricultural land. Floods in 

agricultural areas could lead to salination, chem
ical contam

ination or soil erosion, all of 
w

hich could affect food security. 

R
eturning to historic livelihoods in Thal 190

Locals in the Thal region of Punjab are experiencing an expanded sum
m

er season 
and shorter w

inters. A few
 decades ago the region w

as m
ostly grazing land, w

ith 
livestock being a m

ajor source of incom
e for people. H

um
an populations w

ere low
, 

and com
prised of nom

ads m
oving around in search of livestock fodder. Big herds 

com
prising hundreds of cam

els, goats and sheep roam
ed the m

assive rangelands. 
Agriculture w

as only practiced at a subsistence level and com
prised largely of 

cultivating traditional w
heat varieties on sm

all pieces of land using w
ater from

 w
ells. 

In the early 1960s, w
ith the advent of the G

reen R
evolution, increased land entitlem

ent 
led to m

ore irrigated agriculture and a drive to bring m
ore land under cultivation. Big 

tracts of rangeland w
ere cleared to m

ake room
 for agriculture. In areas w

here canal 
irrigation w

ater w
as m

ade available, non-local tribes m
oved in and locals w

ere left w
ith 

no option but to abandon their traditional nom
adic culture. 

W
here canal w

ater w
as not available, gram

 w
as grow

n as a cash crop providing Thali 
farm

ers w
ith a new

 source of incom
e. But the four-m

onth gram
 crop depends on 

sufficient and tim
ely rains, w

hich are becom
ing increasingly uncertain w

ith clim
ate 

change. Locals now
 describe gram

 cultivation as a com
plete gam

ble. If rains com
e 

on tim
e, no crop can m

atch gram
 because it requires no fertilisers or pesticides. But 

w
hen rains fail, everything is lost. G

ram
 cultivation also requires the rem

oval of natural 

C
lim

ate change through the eyes of a S
herani tribal 

com
m

unity elder 189

In the Sulaim
an R

anges and Balochistan, a Sherani tribal com
m

unity elder M
r 

Azam
 K

han explains his observations of clim
ate change: ‘Large num

bers of U
rial 

herds and flocks of C
hukkar Partridges have not been sw

ept aw
ay by the bullets 

of hunters. It is the clim
atic change w

hich m
eans that now

 w
e seldom

 find and 
see w

ild ungulate through binoculars, w
hile about 40 years ago they could be 

found in our agriculture fields during night. In fact, in past w
e w

ere helpless in 
protecting our agricultural fields from

 C
hukkar Partridges.’ 

H
e added: ‘Even the m

osquitoes are reduced in the valley bottom
 and now

 they 
shifted to our uphill sum

m
er huts…

the sum
m

er season flash floods are now
 m

ore 
com

m
on than in the past. The Lahar stream

bed w
as just 12 feet w

ide during our 
grandfather’s tim

e is now
 about 300 feet at the sam

e point. These floods have 
eroded our irrigation channels and agricultural field. The decline in arable area 
reduced our agricultural produces. N

ow
 w

e have to purchase m
ost of our staple 

food from
 m

arket. Those fam
ilies w

ho have no rem
ittance from

 abroad are forced 
to cut C

hilghoza Pine (Pinus G
erardiana) forests and sell as a tim

ber to get m
oney 

for their survival w
hich is of course considered unw

ise activity according to our 
cultural values but w

hat should they do! O
ur options for survival are shrinking day 

by day.’

Thal’s rangelands: not so green but m
ore adaptable to a dry clim

ate and a sustainable source of fodder for 
livestock. Photo: R

ural D
evelopm

ent Policy Institute, Pakistan
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vegetation from
 the land, w

hich used to be a source of fodder for livestock throughout 
the year and could resist the dry clim

ate. D
uring 1998–2002, Pakistan faced one of 

the w
orst droughts in its history. M

any Thalis reverted to traditional livelihood patterns 
com

prising of natural vegetation use, indigenous trees and livestock. Practical Action 
and its local partner, the R

ural D
evelopm

ent Policy Institute, are show
ing farm

ers how
 

to adapt to clim
ate change by helping them

 adopt the drought-resistant livelihood 
patterns that they abandoned decades ago.

D
isasters

W
hile recent disaster trends show

 m
ore frequent and m

assive flash flooding in som
e 

areas, other parts of the country are subject to prolonged and frequent spells of 
drought. This increased frequency and m

agnitude of disasters in recent years has 
exacerbated the vulnerability of poor com

m
unities living in these disaster-prone areas.

The four-m
onth bonanza: sand dunes covered w

ith gram
 plants. Photo: R

ural D
evelopm

ent Policy Institute, 
Pakistan

The price of gram
 cultivation: denuded sand dunes. Photo: R

ural D
evelopm

ent Policy Institute, Pakistan

The price of gram
 cultivation: severe dust storm

s. Photo: R
ural D

evelopm
ent Policy Institute, Pakistan
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G
lacial m

elt
The recent m

elting of glaciers in the H
im

alayas and H
indu Kush cause sudden 

increases in river volum
es resulting in flash flooding in areas not historically prone to 

flooding. This im
pacts m

ountainous villages and also heavily populated dow
nstream

 
plains causing m

assive destruction to crops, shelter and lives.

D
uring the A

lpine W
etlands survey of M

ay 2002, the elders of B
roghal Valley, 

C
hitral, Pakistan, said ‘the alpine glaciers are retreating at the rate of about 20 

m
etres per annum

 and the increased spells of sum
m

er torrential rainfall hinders 
our agricultural productivity because of low

ering of the tem
perature, w

hich 
otherw

ise entirely depends on June, July and A
ugust high tem

peratures. O
n 

the other hand w
inter precipitation is declining and reducing the alpine pastures 

productivity. A
s a result our pastoral production is also decreasing. The num

ber 
of w

ild ungulate has sharply declined and the predator attacks on our herds 
are also increasing. O

ur young people are forced to m
igrate for to w

ork for 
rem

ittance w
hich again reduces our potential to m

aintain our ow
n econom

ic 
system

.’ 194

The region is also facing w
ater scarcity. W

hile m
elting glaciers increase river volum

es, 
this occurs only tem

porarily, and is not enough to m
eet the needs of w

ater-scarce 
areas. M

any studies in Pakistan and the surrounding region also served by glacial 
m

eltw
aters have found that the longer-term

 im
pact of m

elting glaciers w
ill be severe 

w
ater shortages.

The blight of glacial lake outbursts
Shim

shal Village lies at 3,100 m
etres and m

ost of the cultivatable area lies betw
een 

3,000 and 3,300 m
etres. The short grow

ing season at this altitude allow
s cultivation of 

only one crop per year. M
ajor crops are w

heat, barley, potatoes, and peas. Shim
shal 

is one of the few
 com

m
unities in Pakistan’s northern areas that grow

s enough 
agricultural produce to feed itself. It is the sole stew

ard of vast areas of high-altitude 
pasture, and extensive herding of sheep, goats, cattle, and yaks allow

s Shim
shalis 

to earn m
uch of their incom

e from
 the sale of livestock and livestock products. But 

m
ore rainfall in m

ountain regions could accelerate rates of soil erosion and landslides. 
G

lacial lake outburst floods are a cause of particular concern.

C
om

m
unity based flood preparedness in S

outhern 
Punjab, Pakistan

191

O
xfam

 G
B in Pakistan has started its three-year project on sustainable livelihoods 

in the disaster prone areas of Pakistan (m
ostly focusing on flood- and drought-

prone areas) using an integrated approach to disaster risk reduction and clim
ate 

change. 192 The m
ain them

e driving the project is the im
pact that clim

ate-
induced changes w

ill have on livelihoods unless effective m
easures are taken 

though disaster risk reduction and adaptation strategies. As part of its project 
on 

com
m

unity-based 
flood 

preparedness 
in 

southern 
Punjab, 

participatory 
approaches w

ere used to help form
 com

m
unity-based organisations. O

xfam
 

G
B along w

ith its partner conducted a series of activities to reduce vulnerability 
to floods and enable people respond actively to flood threats. The activities 
included:

M
obilising com

m
unities (m

en and w
om

en) and form
ing com

m
unity-based 

organisations.

Building com
m

unity aw
areness, especially am

ongst school children.

N
etw

orking w
ith governm

ent and form
ing local com

m
unity forum

s to raise 
aw

areness about disaster risk reduction.

Sm
all-scale disaster m

itigation w
orks, such as building em

ergency shelters 
and raising hom

esteads, and com
m

unity-based early w
arning system

s, such 
as form

ing and training early w
arning com

m
ittees.

Training in social forestry techniques and soil and w
ater testing.

B
enefits of com

m
unity-based early w

arning system
s 

– preparing for the floods

D
uring the sum

m
er of 2006, the early w

arning com
m

ittees in the villages of the 
M

izafargarh D
istrict 193 in south Punjab got tim

ely inform
ation about the arrival of 

floods giving the com
m

unities an opportunity to take proactive action. C
om

m
unity 

m
em

bers built a production bund (em
bankm

ent) around their villages. The 
protection bund is 22 kilom

etres in length and stretches to five villages. C
om

m
unity 

m
em

bers from
 all five villages built it collectively. The 2006 flood level w

as higher 
than the 2005 flood but the tim

ely building of the bund resulted in sm
aller losses 

to agricultural land com
pared to the previous year. In 2005, in the absence of 

tim
ely access to inform

ation through their early w
arning com

m
ittees, people 

panicked and ran for safer places w
ithout protecting their crops and houses. 

This initiative is a classic exam
ple of the effectiveness of com

m
unity-based early 

w
arning system

s that allow
 com

m
unities to take collective action independently 

of ‘outside assistance’ to protect their lives and livelihood sources.
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‘In m
y lifetim

e I w
itnessed the disaster of the bursting of the Shim

shal [glacial] 
lake…

about three tim
es but one w

as really destructive as it w
ashed aw

ay half 
of the village…

It w
as sum

m
er season w

hen the lake burst, people w
ere busy 

w
ith their agricultural activities; the high tides of the flood w

ashed aw
ay our ripe 

crops and our fields, houses and gardens. A
t that tim

e the arm
y w

as deployed 
in Shim

shal so they assisted the locals in dism
antling their houses and shifting 

their belongings to the safe places. So it w
as the m

ost destructive disaster I had 
ever experienced.’ 

C
hughbai, a 65-year-old farm

er from
 S

him
shal V

illage
195

S
ea-level rise

The im
pacts of sea-level rise are less severe than for som

e of Pakistan’s neighbours, 
but the K

arachi shoreline is already retreating. The Indus D
elta south of K

arachi is also 
retreating due to a reduction in the silt load: som

e 25 per cent of the area could be lost 
w

ith a one m
etre rise in sea level. The intrusion of saltw

ater into freshw
ater supplies is 

putting m
angrove ecosystem

s and fisheries at risk.

Increasing risk to m
ajor urban centres

Though no scientific research has been conducted in Pakistan, heavy rainfall in areas 
previously not prone to rainfall is increasingly com

m
on. And yet large cities like K

arachi 
and Lahore lack the infrastructure, basic services and preparedness m

easures needed 
to w

ithstand m
ajor floods. This has increasingly affected urban dw

ellers, w
ith heavy 

rainfall dam
aging their livelihoods and causing injury and death. G

overnm
ent and other 

stakeholders m
ust therefore conduct system

atic research on w
hich areas are prone to 

disasters and w
hat the m

ain clim
ate-related vulnerabilities are. 
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The Pacific is a diverse region that contains som
e of the sm

allest countries in the 
w

orld w
ith m

any nations only a few
 m

etres above sea level at their highest point. 
There are nearly 30,000 islands in the Pacific O

cean, and they are of tw
o types: 

atolls: low
-lying lim

estone deposits from
 coral reefs situated on a volcanic base, and 

m
ountainous volcanic islands surrounded by a reef fringe. Around 1,000 of these 

islands are populated
197 w

ith a total regional population of alm
ost seven m

illion. The 
region is divided culturally and geographically into three distinct cultural groups:

1. 
M

elanesia, com
prising Papua N

ew
 G

uinea, the Solom
ons, Vanuatu, N

ew
 C

aledonia 
and Fiji. 

2. 
Polynesia, w

hich includes Sam
oa, the C

ook Islands, French Polynesia, Tonga, 
Tuvalu, N

iue and Tokelau.

3. 
M

icronesia w
hich includes the Federated States of M

icronesia, the M
arshall Islands, 

N
auru and K

iribati.

Pacific islanders are particularly vulnerable to clim
ate change due to predicted sea-

level rise and increased intensity and frequency of cyclones. The natural variation in 
the elevation of Pacific islands caused by tectonic shifts and seasonal El N

iño cycles, 
along w

ith populations concentrated in coastal areas, or in the coastal plains and 
valleys of the larger islands, exacerbates these risks. 

C
lim

ate change poses significant public health risks such as an increase in vector- 
and w

ater-borne diseases caused by w
arm

er tem
peratures. Food system

s and living 
conditions could be seriously affected and any recent developm

ent gains could be 
reduced or reversed. These threats challenge both individual countries, and regional 
stability and security.

Ecosystem
s and coastal zones

Pacific societies are highly dependent on their natural environm
ent and are also 

at the front-line of clim
ate change. C

om
m

unities, agricultural land, tourist resorts 
and associated infrastructure are concentrated in coastal zones and are particularly 
vulnerable. C

lim
ate change w

ill cause a significant rise in sea levels by 2050, and 
m

any nations face the prospect of total inundation. Tuvalu and islands in Vanuatu, 
K

iribati, the M
arshall Islands, the Federated States of M

icronesia and Papua N
ew

 
G

uinea are already im
pacted by rising sea levels. 198

W
ith 17,000 kilom

etres of coastline and 600 islands, m
any of w

hich are low
 lying, sea-

level rise is a key issue for Papua N
ew

 G
uinea. Som

e low
-lying islands w

ill eventually 

becom
e com

pletely subm
erged as is already happening on the islands of M

ortlock, 
Tasm

ann and the D
uke of York Islands. A one m

etre rise could affect up to 50 per 
cent of the coastline. 200 N

atural barriers to storm
 surges and coastal erosion, such as, 

m
angroves and sw

am
py forest ecosystem

s, w
ill becom

e less effective. 

Sea-level rise is also threatening im
portant m

angrove forests in m
any Pacific island 

states. 201 M
any com

m
ercially im

portant fish species breed and raise their young 
am

ong m
angrove roots. M

angroves are also sources of tim
ber and m

edicines for local 
com

m
unities, and they protect shorelines from

 storm
s and tidal surges. The U

N
EP 

estim
ates that som

e of the region’s islands could lose half of their m
angroves by 

2100. 202

W
ater is an extrem

ely lim
ited resource in m

ost Pacific island states and m
any rely on a 

single w
ater source. Any changes to the recharging of this source or contam

ination by 
saltw

ater can, therefore, have catastrophic consequences. C
hanging rainfall patterns 

could lead to droughts. Atoll countries in particular depend on fresh-w
ater lenses for 

w
ater (for drinking and irrigation). R

ising sea levels and leakage from
 storm

 surges 
could contam

inate these fresh-w
ater supplies. 

The Pacific islands
196

W
hy are sm

all island states so vulnerable?
199

According to the IPC
C

, sm
all island states are especially vulnerable to clim

ate 
change, sea-level rise and extrem

e events because:

“D
eterioration in coastal conditions, for exam

ple through erosion of beaches 
and coral bleaching, w

hich is expected to affect local resources, e.g., 
fisheries, and reduce the value of these destinations for tourism

. 

Sea-level rise is expected to exacerbate inundation, storm
 surge, erosion 

and other coastal hazards, thus threatening vital infrastructure, settlem
ents 

and facilities that support the livelihoods of island com
m

unities. 

C
lim

ate change is projected by the m
id-century to reduce w

ater resources in 
m

any sm
all islands in the Pacific, to the point w

here they becom
e insufficient 

to m
eet dem

and during low
 rainfall periods.” 
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The bleaching of reefs, caused by increases in sea-surface tem
peratures, is another 

concern. R
eefs are im

portant for m
any atoll states as they protect com

m
unities from

 
extrem

e w
eather events and coastal erosion. They also protect fish stocks enabling 

them
 to feed and reproduce. Tuvalu’s inner reef areas and lagoon provide m

uch of 
its food. W

hile reefs m
ay have been able to keep pace w

ith changing sea levels, the 
additional stress of coral bleaching m

ay prevent their survival. 204

Pacific churches and clim
ate change

203

‘H
ere on the sm

all island atoll of K
iribati, the im

pacts of hum
an-induced clim

ate 
change are already visible. The sea level is rising. People’s hom

es are vulnerable 
to the increasingly high tides and storm

 surges. Shores are eroding and the 
coral reefs are becom

ing bleached. The w
ater supplies and soil fertility are being 

threatened by the intrusion of saltw
ater. W

eather patterns are less predictable, 
posing risks to fisher-folk and farm

ers.’ 

These w
ords introduced the O

tin Taai declaration, produced by the Pacific C
hurches’ 

C
onsultation on C

lim
ate change, w

hich m
et on K

iribati in 2004. The consultation 
involved 50 representatives of the Pacific C

onference of C
hurches from

 K
iribati, 

N
auru, French Polynesia, N

iue, M
arshall Islands, Solom

on Islands, Fiji, Tuvalu, 
Vanuatu, Tonga, Sam

oa, Am
erican Sam

oa, N
ew

 C
aledonia, Papua N

ew
 G

uinea, 
and the C

ook Islands. The signatories prom
ised to engage C

hristian churches 
internationally in education and action on the issue. Specialised church-related 
m

inistries for em
ergency response, developm

ent and advocacy w
ere called on to 

integrate clim
ate change and adaptation projects into their w

ork. C
hurches w

ere 
also asked to encourage com

panies that produce or consum
e large am

ounts of 
fossil fuels to m

ove tow
ards cleaner, renew

able energy sources. 

In 2005, C
aritas O

ceania presented guidelines on Environm
ental Justice to 

C
aritas Internationalis, the international confederation of 162 C

atholic relief, 
developm

ent and social service organisations. Its key proposal w
as that clim

ate 
change should becom

e the m
ajor focus of environm

ental justice activity w
ithin 

the confederation for the follow
ing five years. The Pacific m

em
bers of the 

confederation also pushed for the 2007 G
eneral Assem

bly to focus on clim
ate 

change as a m
ajor discussion topic. 

Planning for clim
ate change in the city of  

A
pia, S

am
oa

205

The U
N

FC
C

C
 acknow

ledges the 49 LD
C

s as am
ongst the m

ost vulnerable 
to clim

ate change. They therefore receive support to identify their ‘urgent and 
im

m
ediate adaptation needs’ in N

ational Adaptation Plans of Action (N
APAs). 206 

The steps for the preparation of N
APAs include identifying key adaptation 

m
easures and selecting prioritised project activities. 

N
APA assessm

ents subm
itted to date cover priority sectors such as health, 

agriculture, w
ater resources, and forests. They place m

ore em
phasis on the rural 

poor 207 despite the fact that urban centres in low
- and m

iddle-incom
e nations 

already have three-quarters of the w
orld’s urban population, and also a large and 

grow
ing proportion of the w

orld’s population m
ost at risk from

 storm
s, floods and 

other clim
ate change-related im

pacts. 208 Som
e N

APA projects, how
ever, have an 

urban focus. 

Sam
oa has identified the ‘Zoning and Strategic M

anagem
ent Planning Project’ in 

Apia, its capital, as a key adaptation need. Apia is the centre of all utility services 
and operations and houses 22 per cent of the population. Its coastal location 
m

akes it vulnerable to the storm
 tides and strong w

inds that characterise tropical 
cyclones. U

rban grow
th in Apia and its adjoining areas is predicted to continue 

to rise, but environm
ental problem

s are already apparent. Such problem
s include 

w
aste disposal, overcrow

ding, flooding caused by building on flood-prone and 
poorly drained lands, dead anim

als, m
angrove destruction, septic-tank effluent 

flow
ing into groundw

ater and coastal ecosystem
s, and reduced w

ater quality. 
C

entralising services in Apia and increasing coastal population levels w
ill place 

m
ore infrastructure and people in areas vulnerable to sea-level rise and extrem

e 
w

eather events. The N
APA project aim

s to integrate clim
ate change policies and 

m
ethods into all m

anagem
ent plans at national, regional, district and site-specific 

levels, and m
ainstream

 clim
ate change issues into urban planning processes.
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Extrem
e events on the increase

C
lim

ate change is projected to shift rainfall patterns causing prolonged droughts 
in som

e areas, placing additional pressure on already lim
ited w

ater resources, and 
excessive rainfall in others, resulting in flooding. 210 The W

orld Bank predicts that 
K

iribati could experience flooding of its landm
ass of up to 80 per cent in som

e areas 
due to rising sea w

aters. Fiji could also experience a 100 per cent increase in cyclone 
dam

age, an increase in dengue fever cases of betw
een 20 and 30 per cent, and a 

decline in crop yields of up to 15 per cent. 211

El N
iño w

eather patterns have becom
e m

ore frequent since 1977 and each El N
iño 

event has led to drought and w
ater shortages in nations such as Papua N

ew
 G

uinea, 
the M

arshall Islands, Federated States of M
icronesia, Am

erican Sam
oa, Sam

oa, Tonga, 

K
iribati, and Fiji. M

ore frequent El N
iño events also bring an increased risk of tropical 

cyclones, particularly for Tuvalu, Sam
oa, Tonga, C

ook Islands, and French Polynesia. 
El N

iño events have already caused large decreases in rainfall in the w
estern Pacific. 

For exam
ple, in 1998, 40 atolls of M

icronesia ran out of w
ater during an El N

iño event, 
resulting in the declaration of a national em

ergency. 212 O
utbreaks of cholera have 

been associated w
ith inadequate w

ater supplies during El N
iño events in various 

Pacific island states. 213

D
eaths from

 w
eather-related disasters have already increased in the region by 21 per 

cent since the m
id-1970s. C

yclone w
ind speeds could increase by 10 to 20 per cent over 

the next few
 years, and tropical storm

s are likely to increase in strength and frequency. 214

‘W
e live in constant fear of the adverse im

pacts of clim
ate change. For a coral 

atoll nation, sea-level rise and m
ore severe w

eather events loom
 as a grow

ing 
threat to our entire population. The threat is real and serious, and is of no 
difference to a slow

 and insidious form
 of terrorism

 against us.’
S

aufatu S
opoanga, Prim

e M
inister of Tuvalu, S

eptem
ber 2003

M
igration – the m

ost extrem
e form

 of adaptation
In tim

e, one or m
ore Pacific island countries w

ill probably have to be com
pletely 

evacuated because of flooding or saltw
ater contam

ination. The C
arteret Islands (Papua 

N
ew

 G
uinea) and Tuvalu are likely to be the first nations to be evacuated due to 

clim
ate change, but K

iribati, the M
arshall Islands and m

any other parts of the Pacific 
m

ay also have to face this catastrophe. Internal relocation due to shoreline erosion and 
rising sea levels has already occurred in Vanuatu, K

iribati and Tuvalu.

M
igration is the m

ost extrem
e form

 of adaptation to clim
ate change and the last option 

that should be considered. Like m
any peoples across the w

orld facing the devastating 
im

pacts of clim
ate change, Tuvaluan’s stress that becom

ing ‘clim
ate refugees’ is not 

their prim
ary goal. 215 

‘Taking us as environm
ental refugees, is not w

hat Tuvalu is after in the long run. 
W

e w
ant the islands of Tuvalu and our nation to rem

ain perm
anently and not be 

subm
erged as a result of greed and uncontrolled consum

ption of industrialised 
countries. W

e w
ant our children to grow

 up the w
ay w

e grew
 up in our ow

n 
islands and in our ow

n culture.’
Tuvaluan G

overnor-G
eneral S

ir Tom
asi Puapua’s, S

eptem
ber 2002

Energy generation and access
N

eighbouring countries, such as Australia, produce m
ost of their excessive per capita 

greenhouse gas em
issions by generating electricity from

 coal. Australia’s per capita 
greenhouse gas footprint is currently 27 tonnes each year. Pacific islanders have 
com

parably insignificant greenhouse gas footprints: The M
arshall Islands has an 

R
aising youth aw

areness in Fiji 209

The U
niversity of the South Pacific’s Institute of Applied Science and the Pacific 

C
entre for Sustainable D

evelopm
ent are organising w

orkshops for Fiji’s youth, 
training them

 on the use of songs and traditional dances to raise aw
areness 

about clim
ate change, biodiversity, sustainable developm

ent, and the need to 
understand how

 these issues are connected. D
ram

a consultant, Sukulu R
upeni, 

said this year youth capacity-building w
orkshops had been conducted in three 

village com
m

unities – N
aboutini in C

akaudrove, M
uaivuso in R

ew
a, and U

nivanua 
in Tailevu. The w

orkshops involved about 65 young people from
 15 villages w

ho 
w

ere given role-play exercises after each topic had been taught. The exercises 
reinforced the m

essages. 

Youths learnt how
 clim

ate change affects coastal areas, the agriculture, w
ater 

and 
health 

sectors, 
and 

m
arine 

and 
terrestrial 

biodiversity 
in 

sm
all 

island 
countries. They learnt how

 clim
ate change w

ill devastate coral reefs and how
 

changing rain patterns threaten land-based biodiversity. Participants also gained 
understanding on the im

pacts of clim
ate change on food sources, traditions, 

culture and livelihoods. Tourism
 is a m

ajor source of incom
e for Fiji, w

ith Fiji’s 
m

arine biodiversity attracting m
any visitors. The w

orkshops also raised aw
areness 

about the significance of village m
arine-protected areas as food sources.

The tw
o-year project w

ill include Vanuatu, the Solom
ons and Tuvalu w

here lessons 
learnt in Fiji w

ill be replicated. The next step is for com
m

unity dram
a troupes 

to w
ork w

ith their provincial council offices to coordinate village com
m

unity 
theatre perform

ances. C
om

m
unity theatre groups w

ill also help other N
G

O
s and 

governm
ent departm

ents w
orking to raise aw

areness on sim
ilar issues in other 

provinces.
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annual footprint of 0.05 tonnes per capita; N
auru 1.46 tons; Sam

oa 2.53 tons; and, 
Solom

on Islands 0.81 tonnes per person. 217 Electricity generation from
 renew

able 
sources and adoption of energy efficiency and conservation m

easures is indisputably 
the prim

ary obligation of industrialised countries.

Som
e 80 per cent of Pacific islanders have no access to electricity. This inhibits 

opportunities to diversify econom
ic activity, self-sufficiently produce goods (w

hich 
are otherw

ise im
ported great distances) and provide health and education services. 

M
ost electricity is produced by diesel generators. Som

e Pacific countries, such as 
N

iue, have historically spent m
ost of their gross dom

estic incom
e on diesel im

ports. 
But reduced diesel production and increasing prices could m

ean Pacific islanders w
ill 

soon be unable to source diesel, thus further exacerbating their vulnerability to clim
ate 

change. There is a grow
ing interest in renew

able energy generation in the Pacific, 
but this trend m

ust build on past experiences of renew
able energy projects that w

ere 
designed w

ithout consulting local com
m

unities and w
ithout considering the unique 

cultural and physical context of the Pacific.

The w
ay forw

ard
Industrialised nations m

ust take the first steps to reduce greenhouse gas em
issions 

but also to help vulnerable nations deal w
ith current and expected clim

ate change 
im

pacts. M
uch of the historical responsibility for clim

ate change lies w
ith these 

industrialised nations and their use of fossil fuels over the last 150 years. Australia 
and N

ew
 Zealand, as w

ealthy industrialised Pacific nations, have a m
oral and ethical 

obligation to help their Pacific neighbours. Australia and N
ew

 Zealand also have 
international obligations under the U

N
FC

C
C

 to help Pacific island countries and other 
developing nations ‘that are particularly vulnerable to the adverse effects of clim

ate 
change in m

eeting the costs of adaptation to those adverse effects’ and to ‘form
ulate 

Forced m
igration from

 Tuvalu 

Tuvalu is one of the m
ost vulnerable places to the im

pacts of global w
arm

ing on 
earth. M

ost of Tuvalu is just tw
o m

etres above sea level, w
ith its highest point a 

m
ere 4.6 m

etres above sea level. Sea-level rise could spell com
plete disaster to 

the 11,000 Tuvaluans currently residing on nine low
-lying coral atolls. Its entire 

population could have to relocate to other countries over the next few
 decades. 

C
urrently, the population of Tuvalu lives by fishing, receiving financial support 

from
 Tuvaluan w

orkers overseas and accessing an international trust fund set 
up in 1987. The rising sea levels are taking their toll on infrastructure and the 
rem

aining population. Assistant Secretary for Foreign Affairs in Tuvalu, Paani 
Laupepa m

ade it clear that they ‘feel threatened, [their] w
hole culture w

ould have 
to be transplanted’. Tuvalu has tw

ice approached the Australian G
overnm

ent 
for assistance w

ith accepting clim
ate change refugees. So far, the Australian 

G
overnm

ent has refused. 216

C
lim

ate refugees – the case of Tegua, Vanuatu

A sm
all com

m
unity living in the Pacific island chain of Vanuatu has becom

e one 
of the first to be form

ally m
oved as a result of clim

ate change. The com
m

unity has 
been relocated higher into the interior of Tegua Island after coastal hom

es w
ere 

repeatedly sw
am

ped by storm
 surges and w

aves. The relocation occurred under 
a project called ‘C

apacity Building for the D
evelopm

ent of Adaptation in Pacific 
Island C

ountries’, a project of the Secretariat of the Pacific R
egional Environm

ent 
Program

m
e (SPR

EP). 

In recent years, m
ore and m

ore flooding has triggered an escalating variety of 
problem

s including m
alaria and skin diseases am

ong children. A one-m
etre-

high coral reef – previously a line of defence against high tides and w
aves 

– is increasingly being sw
am

ped. According to Taito N
akalevu, clim

ate change 
adaptation officer w

ith SPR
EP, ‘people are being forced to build sea w

alls and 
other defences, not just to defend their hom

es but to defend agricultural land’. 
U

nder the project, w
ater tanks able to collect rainw

ater have been supplied and 
installed in the interior enabling the com

m
unity to m

ove. 

The C
arterets, Papua N

ew
 G

uinea

C
itizens of the C

arteret Islands are also being m
oved because of sea-level rise. 

The C
arterets are six sm

all islands that surround an atoll about 25 kilom
etres w

ide. 
The islands are approxim

ately one m
etre above high tide and m

ade of sand. The 
com

m
unities occupying them

 are losing access to fresh w
ater, w

ith consequent 
health effects, and the advancing saltw

ater is destroying crops. 

According to Bernard Tunim
, C

hief of Piul Island and com
m

unity spokesperson ‘w
e 

are frustrated, and w
e are angry at the sam

e tim
e. W

e are victim
s of som

ething 
that w

e are not responsible for. W
e believe that these islands are ours, and that 

our future generations should not go aw
ay from

 these islands. I think it’s about 
tim

e these industrialised countries realised that these island countries in the 
Pacific are taking the toll. W

e are bearing the brunt of all these gas em
issions.’ 

It is a sad irony that the people of the C
arterets, w

ith a carbon footprint am
ongst 

the low
est in the w

orld, are am
ongst the first to have to abandon their islands 

because of rising seas attributable to em
issions from

 nations elsew
here.
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and im
plem

ent national and, w
here appropriate, regional m

itigation and adaptation 
program

s’. 218 Australia should also help each Pacific country develop a national 
adaptation strategy. This w

ould include a regional plan for em
ergency responses for 

clim
ate-related disasters. 

The options for the Pacific islands, other than continuing to berate the industrial nations 
on their lack of concerted action, include m

igration, developing renew
able energy 

sources, foreshore stabilisation, resettlem
ent and decentralisation to adapt to the 

im
pacts of clim

ate and sea level changes. Pacific nations need help w
ith planning and 

taking these options forw
ard. O

ther efforts include protecting fresh w
ater sources from

 
saltw

ater contam
ination, adapting to land losses and dealing w

ith coastal infrastructure 
affected by erosion. W

orking w
ith local com

m
unities is essential to ensure that they 

understand clim
ate change and are helped to adapt. 

Although the overall carbon footprint of the Pacific is sm
all, renew

able energy could 
reduce greenhouse gas em

issions and help address m
any of the other issues related 

to energy use and dem
and in the Pacific. M

ost Pacific island countries do not have 
their ow

n petroleum
 resources and the lim

ited size and rem
oteness of island m

arkets 

cannot guarantee the security of fuel supplies. H
igh and fluctuating fuel prices, w

hich 
are beyond the control of regional States, add to this problem

, and to the vulnerability 
of Pacific islanders. 

The developm
ent of renew

able energy resources is still lim
ited by the availability 

of appropriate technologies, poor institutional m
echanism

s, and the challenges of 
developing system

s for sm
all rem

ote m
arkets at reasonable prices. Yet technologies 

such as solar, w
ind and m

ini hydro are clean, affordable and better suited to the 
local environm

ent than im
ported fossil fuels. Solar energy, in particular, has im

m
ense 

100 per cent renew
able energy for N

iue

In 2004, N
iue, the sm

allest nation on earth, had 70 per cent of its infrastructure 
destroyed by cyclone H

eta. O
nce the im

m
ediate needs of the population w

ere 
m

et, G
reenpeace began helping the G

overnm
ent to m

ake N
iue the first nation on 

earth to m
eet all its energy requirem

ents from
 renew

able sources. 

N
iue is the largest uplifted coral island in the w

orld. It is an independent country 
in free association w

ith N
ew

 Zealand and has a population of 1,700. N
iue has 

one of the highest w
ind-energy intensities in the South Pacific and am

ple solar 
resources, m

ore than sufficient to m
eet all its energy needs. Electricity prices in 

N
iue are currently six tim

es higher than the typical Australian consum
er price, 

w
hich m

eans renew
ables should be com

m
ercially viable. 

C
urrently m

ost Pacific island countries depend on increasingly expensive im
ported 

diesel, oil and bottled gas to produce pow
er for electricity, transport and cooking. 

This trend w
ill only continue unless steps are taken to reverse this developm

ent 
path. The 100 per cent N

iue G
reenpeace R

enew
able Energy Project w

ill reduce 
N

iue’s dependence on im
ported fossil fuels, w

hile also creating jobs because 
people w

ill be trained to m
aintain and operate the cleaner technologies. The 

project w
ill also draw

 new
 investm

ent into the econom
y, and help prom

ote local 
businesses. 

C
lim

ate adaptation in the S
outh Pacific follow

s 
com

m
unity leads

219

In response to observed clim
ate change im

pacts, W
W

F-South Pacific has 
developed adaptation projects by taking cues from

 the com
m

unities living 
in the region. The program

m
e started on Fiji’s K

abara Island w
ith a series of 

w
orkshops attended by m

any islanders. At the w
orkshops com

m
unity m

em
bers 

w
ere asked w

hat clim
ate-related im

pacts they w
ere experiencing, w

hat the root 
problem

 w
as, and w

hat the solutions m
ight be. W

W
F scientists correlated these 

com
m

unity observations w
ith know

n regional clim
ate changes. The w

orkshop 
report laid out how

 the adaptation strategies put forw
ard by the com

m
unity could 

be im
plem

ented, and a second visit to K
abara sought com

m
unity endorsem

ent. 
The endorsed action plan w

as published in the local vernacular and the W
W

F 
team

 continued to w
ork w

ith local authorities on im
plem

entation.

O
ne com

m
unity adaptation strategy involved im

proving village use of w
ater tanks 

and m
aintenance of w

ells. External grants allow
ed the villagers to buy guttering 

and pipes, build m
ore tanks in the village and obtain m

aterials to fix older tanks. 
M

any of the adaptation strategies proposed by the com
m

unity w
ere also good 

conservation practices. For exam
ple, to increase the resilience of the K

abara 
m

arine environm
ent against clim

ate change im
pacts, the com

m
unity decided to 

ban non-sustainable fishing practices and pollution from
 ships dum

ping in the 
lagoon. The project also helped w

ith forest conservation, providing incentives for 
protecting natural resources, and establishing a sm

all forest reserve.

C
ritically, the project fostered the support and collaboration of several national 

governm
ent agencies by sharing m

aterials and inviting participation throughout. 
Previously, the local governm

ent had no involvem
ent in clim

ate change issues; 
now

 it is a key im
plem

entation partner. Follow
ing this program

m
e, W

W
F-South 

Pacific has been invited to help develop Fiji’s national clim
ate change strategy 

and to w
ork w

ith the governm
ents of Tuvalu and the C

ook Islands.
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potential. R
enew

able energy can also create new
 jobs and investm

ent, and if 
supported by the international com

m
unity in the short-term

, local renew
able energy 

resources can be cheaper, m
ore secure, m

ore reliable and healthier than fossil fuels 
in the long-term

. In addition, low
er fuel bills w

ould allow
 regional governm

ents and 

rural com
m

unities to spend m
oney elsew

here. U
sing renew

able energy w
ould im

prove 
w

ater, sanitation and living conditions, provide better health services, elevate the status 
of w

om
en and create an environm

ent that encourages learning. 

W
orkshop in K

abara, Fiji: villagers undertaking an exercise to m
ap the m

ost vulnerable areas in their village. Photo: W
W

F SPP 2004
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