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Introduction: Water: the key to life and civilisation

All living things need water. Human societies have
developed byskilfullymanaging water, by collecting
it, storing it, cleaning it and disposing of dirty waste
water. From harvesting rainwater, to wells and
springs, diversion of rivers and the construction of
reservoirs and tanks, ancient civilizations found ways
of increasing crop yields, ensuring health and
cleanliness, draining wastewater out of cities and
providing enough to drink in dry seasonéet
despite millennia of understanding, many people
today still lack access to reliable water supplies and
adequate sanitation. Many cities do not have piped
water available throughout the day. Many of our
rivers are oveiused as carriers of waste mattand
much water drawn from wells is seriously
contaminated. The rivers carry great volumes of
waste to the oceans, affecting all aspects of marine
life, including the fish that are part of the human
diet. With the arrival of the new United Nations
sustanable development goals, whose targets
includeachieving universal and equitable access to
safe and affordable drinking water for all by 2030, it
is timely to take a look at some key water issues in
the Commonwealth.

This issue of Human Ecology concatds
on problems of water supply, use and disposal. It
begins with a discussion of the future challenges
facing all people, from decision makers to families,
in ensuring adequate water for growing urban and
rural communities. While we have the technology
and skills to deliver adequate water everywhere, we
are not always capable of orgairig socieiesto do
that. Perhaps this is in part because we do not
always think about the wayin which all aspects of
water use and waste water disposal are
interconnected, even though most of us should have
been taught about the water cycle in geography and
science lessons at school. Just in case we have
forgotten, there is a brief summary of the processes
and linkages involved in the second article.

The Commowealth is full of innovative and
effective ways of ensuring adequate water supplies,
from small villagdevel schemes to highly technical
ways of combining desalination with microfiltration
of waste water and supplies delivered from surface
water reservais to sustain drinking water supplies
for advanced urban communities. lan Douglas
explores some of the most successful schemes and
ways in which city dwellers sometimes use multiple
water sources to meet their needs. Using major
rivers or groundwater agters that are crossed by
international boundaries often gives rise to conflicts,
most of which are resolved by having international
agreements on the quantity and quality of water to
be supplied from upstream to downstream states.
However, water wars havoccurred in the past: as
when pastoralists move ia farming areas during
droughts. Peter Hough examines the extent to
which water wars have occurred in recent times and
the prospects for the future.

It is important to remember that the way we
use theland affects out water supplies. Even
changing one type of tree crop for another alters
river flows and water quality. Zulkifli Yusop explores
the impact of replacing tropical rainforest with oil
palm plantations in Malaysia and suggests that
rubber planations might have greater benefits in
some instances, including reduction of pollution and
flood risks.

Finally Eva Ekehorn shows the complex
AadaadzsSa 2F O2yGF YAYylLGAz2Yy
the impacts of waste plastic to unscrupulous fishing
techniques. Even aquaculture based in coastal
lagoons and inland lakes and ponds is damaging
ocean fish stocks and food chains though the
excessive removal of krill used as food for farmed
salmon and sea bream. The ir@nnections
between our daily lives, owating habits and our
excessive waste discharges have extensive impacts
on our human ecological relationships with each
other andwith our environment.
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1. Global water: future challenges
lan Douglas, Trustee CHEC

Although the Millennium Development Goal of

90% of people having access to improved water
supplies was largely met by 2015, many experts claim
that still some 748 million people do ngét use an
AYLINE @SR
a2dz2NOSaQ NS RSFTAYSR Ilca
standpipes, boreholes, protected wells, protected
springs and collected rainwatdfar more seriously,

the target for access to sanitation has not been
reached. 2.5 billion people do not use an improved
sanitation facility anane billion people still practice
open defecation.Evan anong those with access to
improved water supplies about8 billion people

drink water contaminated witlEscherichia cglan
indicator of fecal contamination. Many of these
peoplearerelying on vells and boreholes tapping

water from shallow aquifers that are easily
contaminated.

Despite this progress irincreasingaccess to
drinking water and sanitation, the severity of water
problems is likely to grow in the coming decades.
Global water demandsilargely influenced by
population growth, urbargation, food and energy
security policies, and macieconomic processes such
as trade globalisation, changing diets and increasing
consumption all affect global water demands. By
2050, these demands will@gw to 55% more than
present global water use, as manufacturing, thermal
electricity generation and domestic uses expand
(Fig. 1) Assuming nothing is done to alter greenhouse
gas emissions, by 2030, the world is projected to face
a 40% global water deftcIncreasingly people are
identifying countries experiencing the greatest water
stress from the main influences on future water
availability. Such studies reveal the high stresses on
many cities in the Middle East and in the SW of the
USA and adjacentgpots of Mexico.
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Competing demands lead to difficulties in
deciding how to allocate water supplies between
competing uses, particularly those for food
production and those for energy. This enexgster-
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about future water supplies, future power stations,
and agricultural development are made
independently of each other. Yet, 70% of our water
supplies are used for agriculture. Nearly 13 % of
energy consumption is for punmgg, cleaning,
delivering, heating, chilling and disposing of our
water. Energy raw materials, such as natural gas and
oil are used in producing the fertilizers, pesticides,
and farm vehicle fuels needed by food growers.
In future, expanding demands for water for electricity
generation and manufacturing may lead to
increased competition for scarce water resources.
The desalinated water used to supply urban areas
and grow crops in presently aich arid regions uses
far more enegy per litre than other water sources.
Thus future planning really does require integrated
thinking among government departmenasd utility
companies about managing water alongside food
security and energy supplies.

United Nations organizations, such the
Food and Agriculture Organization and UN Water,
have emphasized the importance of this energy
water-food nexus (Fig. 2). Many governments,
however, have yet to establish effective mechanisms
for integrated planning and management of these
vital resairces.
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& I G S NJ c¥hdgpoile calized conflicts and
continuing inequities in access to services, with
significant impacts on local economies and human
well-being. In many situations water is not used

carefully, particularly when larggcale irrigation and

power generation projects pay little for eacimit of

water uged. This frequently means that more water is
pumped out of rivers or aquifers than is actually

required to support the plant growth or cooling

needed. Such oveabstraction is often the result of
out-dated concepts and patterns of natural resource

use andgovernance, where the use of resources for
economic growth is underegulated

and poorlypoliced Currently some 20% of the

g2NI RQA 3N dznareavér-éxflditddl lj dzA F ¢
Surface water resources in rivers and lakes are often
deteriorating in both vaime and quantity through

the impactsof unabated urbanigtion, inappropriate
agricultural practices, deforestation and pollution.

Persistent poverty, inequitable access to
water supply and sanitation services, inadequate
financing, and deficient informatn about the state of
water resources, their use and management impose
further constraints on water resources management
and its ability to help achieve sustainable
development objectivesLack ofwater supply,
sanitation and hygientakes a huge toll ohealth and
well-being and comes at a large financial cost,
including a sizable loss of economic activity.
Investments in water and sanitation services result in
substantial economic gains; in developing regions the
return on investment has been estimatatl US$5 to
US$28 per dollarAppraximately US$53 billion a year
(less than one tenth of the US annual defence budget
and about the same as the annual defence budgets of
India and the UK) over a fiyear period would be
needed to achieve universal coveeaga small sum
given this represents less than 0.1% of the 2010 global
GDP.

Women and youth are disproportionately
impacted both by water scarcity and the lack of safe
drinking water, increasing the vulnerability associated
with persistent poverty. Water policies often lack
gender perspectives and local knowledge thereby
allowinggender inequities to persist, and preventing
the adoption of innovative solutions suggested by
women. For example, one suggestion indicated that
cutting just 15 minutes off the walking time to a water
source could reduce unddive child mortality by
11% and the prevalence of nutritietkepleting
diarrhoea by 41%. In Ghana, arhinute reduction in
g GSN) O2tt SOGA2y GAYS AyOl
attendance from 8% to 12%. A Bangladesh school
sanitation project that provided separate facilities

A LM oA A

an annual average of 11%.

Progress can be made when there is sufficient
political will. When apartheid ended, the Government
of South Africa prioritized the provision of basic
services including, water sulyp sanitation and energy
services. Ambitious targets were set within a policy
FNFYS62N] GKIFIG AyOf dzZRSR W3
oFaAro0 alryAdlriArAz2yQ F2N K2 dz
the social grant amount (approximately US$1 per
day). In 2012, 3.4nillion and 1.84 million people
benefitted from free services for water and sanitation
respectively.

The Water and Sanitation Program (WSP),
administered by the World Bank since the late 1970s,
is one of many projects funded by donor governments
to suppot poor people in obtaining affordable, safe
and sustainable access to water and sanitation
services. On the international NGO front, WaterAid,
which works in 16 Commonwealth countries in Africa,
Asia and the Pacific, has funded numerous projects
and has ken the leading voice in international civil
society on policy matters regarding water and
sanitation.

The Commonwealth Situation

About 360 million Commonwealth citizens do not
have access to clean wateln at least

16 Commonwealth countries, fewer than 90% of the
people have access to clean water. Access to
adequate sanitation facilities is available to less than
90%of the population in 22 Commomealth

countries. In many developing Commonwealth
member states wateand sanitation service networks
will often exist only in urban areas and the quality of
the services themselves is at times, inadequate.

In most Commonwealth countries water is
delivered to households and businesses by local
government or municipallpwned companies and
sourced from nationally or locally owned reservoirs.
Because water services are seen as an essential public
service and basic right, privatisation is often a
contentious issue. The UK is the only Commonwealth
country in which water andesverage operations are
fully privatised. Privatisation has only been partially
successful in other developed member states where
it continues to face strong opposition. In most
developing member states privatisation has been
largely unsuccessful evenliberalised environments.
Many Commonwealth urban water supply systems
are inadequate and fail to deliver running water to all
consumers 24 hours per day. Several face extreme
stress (Table 1).



In Sierra Leone in 2010, approximately 55% o
people usé an improved drinking water source and
13% had access to adequate sanitation facilities.
Such poor access to water and sanitation contributed
to the country having the highestfant mortality in
the Commonwealth, with 127 infants dying for every
1,000live births. The lowest infant mortality rate is
found in Singapore with only two deaths for every
1,000 live births. Singapore has an excellent sewerag
system and all water is treated:he water supply
uses river water from neighbouring Malaysia armhi
reservoirs on Singapore islafiig. 3)as well as water
from desalination plants and wastewater recycling
operations. The desalination and recycling
enterprises are run by publiprivate partnerships
involving desigtbuild-own-operate (DBOO)
mechanisms.

itarna Reservoir
(1954)

&4 Tansa Reservoir
¢ (1892)
i . Bhatsa Reservoir
\}_Jf (1981)

— Pipeline
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Fig. 4  Map of the water supply reservoirs and pipelines serving
Mumbai, India, with dates of completion of each component.
(from lan Douglas, Cities: An environmental history,

I.B. Tauris, 2013)

Water and sanitation problems remain sevéndndia.
Many piped urban supply networks using upstream
reservoirs have expanded little since 1985 despite
great increasef the urban populationNo major city

in India is known to have a contiaus water supply;
supplies in some suburbs may only be available for a
few hours per day. Sewerage and sanitation systems
are even less reliable, 72%latlians still lack access

Fig.3.
draining from builtup areads stored and treated to provide the
recycled water that contributes to drinking water supplies
(photo: Maureen Douglas)

Part of a coastal reservoir in Singapore where water

to improvedsanitation facilities. Providing private
excreta disposal would be expected to reduce
diarrhoea by 42% while eliminating excreta around
the house would lead to a 30% reduction in diarrhoea.
India still loses up to 500,000 children per year

due to diarrheea.

Since he year 2000 in India, the id¢hat
water management is the exclusive responsibility of
government or water utilities has given way to
a paradigm involving participatory local management
of the resource. Cities have begun to promote
decentralized management policies to improve
aquifer recharge, such as rooftop rainwater harvesting
by individual households, commercial establishments
and institutions. Unfortunately, while regulations to
promote such activities have been formulated, the
support for implementation frequently has been
limited to information dissemination rather than
enforcement. The future for many cities in India,
and their counterparts in other developing
Commonwealth countries, may lie in planning in the
short term © rely on a combination of higtost high
quality contnuous piped supply and for logost
decentralized sel§upply by individual households and
institutions.

In recent decades water demands in many
African countries have ameased rapidly. Iiigeria
where the population is growing rapidly, per capita
annual water withdrawals increased from 33 per
person in 1995 to 108 fper person in 2005The
bulk of this increase in most countries is from irrigated
agriculturea primarily in India and su$aharan Africa,
which will create the bulk of the additional demand
to 2030.



Largest urban

Most sensitive

Most sensitive

Most sensitive

Most sensitive

Most sensitive

footprint 2000 to climate to per capita to projected | to leaving water| to combined
(k) (measures change change in water population instream for scenarios
cost associated demand change other ecological
with gaining (growth from uses
supplies) 2005 to 2015)
Karachi, Johannesburg, | Rajkot, Rajkot, Rajkot, Cape Town,
Pakistan South Africa India India India South Africa
Rajkot, Freetown, Freetown, Adelaide,
India Sierra Leone | Sierra Leone Australia
East Rand, Chittagong, Benin City, Johannesburg,
South Africa Bangladesh Nigeria South Africa
Surat, Douala, East Rand,
India Cameroon South Africa
Lagos,
Nigeria

Table 1 Commonwealth cites in extreme water stress. The named cites were among the cities listed in the ten most stressedeg@sch cat
in a study by Jeanerette and Larsen (2006) published in Global and Planetary Change, Vol. 50.

In India, projected annual agricultural water
withdrawals per capita for 2030 are almost 808, m
while in subSaharan Africa they average 323 iout
in South Africa they will be only 15Gmirrigated
crops mainly resportisle for the withdrawals include
rice and wheat in India and maize, sorghum, and
millet in SubSaharan AfricaMany other
Commonwealth countries increased their irrigation
withdrawals significantly between 1995 and 2005 for
example by 24% in Tanzania dnd10% on
Bangladesh.

By 2030, the total demand for water india
will grow to almost 1.5 trillion ffy driven by domestic
demand for rice, wheat, and sugar for a growing
population, a large proportion of which is moving
toward a middleclass diet. HowewEX LY RA | Q&
annual water supply is approximately 740 billioA m
¢Kdza Yz2ad 27
deficit by 2030 unless concerted action is taken, with
some of the most populous basingncluding the
Ganga, the Krishna, and thedian portion of the
Indug facing the biggest absolute gap between water
supply and demand.

Total demand irSouth African 2030 is
predictedto be 17.7 billion min 2030, 34% of which
is household demand. However, the current supply in
South Africa, of 15 billion ¥is already severely
constrained by low rainfall, limited underground
aquifers, and considerable reliance on water transfers
from neighbouring countes. South Africa faces
making tough tradeoffs between agriculture, key
industrial activities such as mining and power

generation, and the needs of large, rapidly growing
urban centres.To this forecastbased on assumptions
from presentday climatic onditions have to be
added possible impacts of climatic changer
SEl YLX SZ Iprgjectibh adbSirNdte Btumye for
South Africa by 2030 suggests a slight decrease in
supply, but a more pronounced increase in crop
demand that would increase the gdetween supply
and demand by 30%. Cesifective measures could
improve the efficiency of water supply, agricultural
efficiency and productivity improvementdn addition
efforts to conserve water in domestic and industrial
situations would be able teeduce the supply and
demand gap and make cost savings.

The challenge of future water involves new
OamdiNgsey, fespect for traditional water users,
anticipating climate change, acting both locally and

LYy RA | aGaverdhA @S Nylohally, aeklytitig wasteddtwiter ThtouyS leakage an

over-irrigation, ensuring that water and sanitation are
extended to those still without access and a wide
community understanding of water as a finite
resource, than can be vased with care and should
always be protected from contamination and
pollution. In acting to manage the water, energy,
food nexus governments need to promote integrated
management of not only the water itself, but also its
involvement in energy and food production. We have
much of the knowledge and technology required, we
need thewill and common sense to apply it effectively
and fairly.



About 360 million Commonwealth citizens do not have access to clean water. In at le
16 Commonwealth countries, fewer than 90% of the people have accessaio water.
Access to adequate sanitation facilities is available to less than 90% of the population i
Commonwealth countries. In many developing Commonwealth member states water &
sanitation service networks will often exist only in urban areas the quality of the services
themselves is at times, inadequate

2. The Water Cycle
lan Douglas & Eva Ekehorn, Trustees CHEC

Life without water is impossible.
All known forms of life depend on water.
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Fig 1The water cyclephoto: Maureen Douglas)

The water cycle, or the hydrological cy@fg. 1)
describes the continuous movement of water in all its
forms: vapour, liquid and ice, around the earth in the
lower atmosphere. The basic cycle of water begins
with the heat from the sun causing water to
evaporate from oceans and lakes and to be trarespir
by plants. The transpiration from plants can be seen
as the plant breathing. As plants open their pores to
take incarbon dioxide for photosynthesis, water
vapour is released, cooling the plant. The movement
of that vapour in the atmosphere may prociel

clouds, which in turn, depending on temperature and
air movement may develop precipitation tine form

of rain, snowor hail. The rain or snowmelt water
takes pathways into the soil or over the land surface
into rivers, or infiltrates into soils and c¢ks, becoming
ground water. Some of the soil water is used by
plants; some groundwater emerges in springs or seeps

8

into rivers, joining the surface flows from the land

and draining into lakes or oceans whence the cycle
continues by evaporation of theater back to
atmosphere. The cycle is continuous, but any
molecule may take just hours to years to move from
one part of the cycle tanother. Much groundwater,
such as that under the Sahara desert, is thousands of
years old.

Adding or subtracting héanakes the cycle
work. If heat is added to ice, it melts. If heat is added
to water, it evaporates. Evaporation turns liquid
water into water vapour. If heat is taken away from
water vapour, it condenses. Condensation turns water
vapour into a liquid.If heat is taken away from liquid
water, it freezes to become ice.

Human influence on the water cycle

In agriculture, humans divert the water cycle for the
special purpose to growwg crops for food and other
plants such as cotton. While many crops are grown
using just the rain that falls on to the fields, much
cultivation depends on artificial watering, whether
to grow vegetables or flowers in an urban garden
or allotment, or to lage scale production of rice or
wheat for trade(Fig. 3) Irrigation may simply involve
abstraction of water from a nearby river or diversion
of water flowing from a sprin¢fig. 2) Often it
involves water stored in a distant reservoir and
released intaivers or channels under strict rules
(Fig. 3 &4) Elsewhere water may be pumped from
underground aquifers, many of which hold water
accumulated in different climatic conditions
thousands of years ago. In many cases the pumping
lowers the groundwaterable, often causing



competition between people with shallow wells and
those who can afford to sink ever deeper boreholes.

Water vapour T
from oceans—— ] — Driftofwater
and lakes l Evaporationand vapour out of
transpiration
Rainfall i : area

Water from
i e—————  distam
reservoir

Drainage

of poor «  Waterfrom
quality localriver
waterto

rivers:

returnto

oceans

orlakes

Seepageto Local groundwater
aquifers
Fig. 2  The hydrological cycle in an agriculture area using

both surface and groundwater

The drinking water for many people
around the world comes from rivers into which has
flowed water from rain that has entered streams that
form the channel network of a rivers catchment area.
Some of the rain falling over the catchment area sinks
into the ground and enters the groundwatequifer.
This groundwater can provide a source of drinking
water, accessed by building wells or be drilling

boreholes to reach water a greater depths. Water is
channelled from these sources to provide water
supplies for human settlements from farms andagin
villages to sprawling megacities (Fig. 5).Water is
pumped from dams through pipes to water filtration
plants and reservoirs, whence a network of water
mains and supply pipes carries it to individual homes,
schools and businesses.

Many people collectainwater from their
roofs to use to augment any piped water supplies.
Some rain water runs off into storm drains, local
streams and creeks and thence reaches rivers. Most
rivers eventually flow into oceans. Oceans are also
becoming a source of drinkingater for many people
around the world by using a water treatment process
called desalination. Desalination is a way of turning
salty ocean water into drinking water.

Another source of water is recycled water
which is made by treating (cleaning) wasteesain a
wastewater treatment plant or water recycling plant.
This water can have many uses and is an important
water source. Increasingly such water is being used to
irrigate parks and gardens. In some cities the waste
water purification process is sdfective that the
recycled water is safely added to the drinking water
supply. The structures that store water, the pipes that
move water, and the raw and waste water works that
clean and treat water are all part of the urban water
cycle.

Fig. 3
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Rice teraces, Banaue, Philippines (phoiva Ekehorn)



Fig. 3. The Lake Argyle Reservoir in northern Western Australia
holds water from the Ord River to supply irrigated
farmland nearer the coast.

Fig. 4. Irrigated farmland of the Ord River irrigation area
in northern Western Australia

(Photos: Maureen Douglas)
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3. Household and community measures to augment water security and

sanitation provision
lan Douglas, Trustee CHEC

Ly GKS wmpnna GKAA
cottage in a village in Oxfordshire, England where they
had two water supplies, one a well sunk into the chalk
below the cottage with a hand pump and the other a
rainwater tank. Their sanitation was antside

bucket latrine which grandfather emptied into a pit

50 m away at the end of his long garden. The soft
water from the rainwater tank was used for washing;
the hard water (due to the calcium dissolved from the
chalk) was used for all other purposes.

Rural villages like this one now have piped
water supplies and have been connected to sewerage
systems. However, many people in rural areas of the
UK, Australia and Canada, still rely on rainwater
collection and wells for their water and have septic
tanks systems for their sanitation. In European Union
countries, including the Commonwealth countries of
Cyprus, Malta and the UK, drinking water and waste
water standards set by EU directives have led to vast
improvements in water supplies and waste water
calection and treatment since 1965.

Malaysian rural water supplies

Progress in water and sanitation has also been good in
many other parts of the Commonwealth. Most rural
areas of Malaysia, save for remote areas in the
Borneo states, now have safe waupplies. Even
some longhouses in the rainforests of Sarawak have
been provided with specially designed srsléle

drinking water treatment facilities (Fig. 1).

Fig.1 A packaged water treatment plant of the type being
supplied to longhouses in Sarawak (Photo frsmuakimia)

This type of river water treatment project, as
installed at the Tuai Rumah Muna Enemang
Longhouse in Sarawak, shows that engineered

11

¢ NA (i S NX Zsdutions to water supply problems in rural areas need:

not be prohibitively expensive. This project was
entirely selffunded by local residents without outside
financial assistance, with affordable family
contributions of around US$ 1.50 per month.
However the local residents' traditional attitude to
conserving water means that on average they use less
than 20 litres per day per person. This compares to
the residents of Malaysia's capital, Kuala Lumpur,
where the daily water consumption per capita is more
than 350 litres.

Adequate river water is not available at all
rural settlements in Sarawak. Many coastal
settlements near the mouths of big rivers and on
sandy beach ridges have only shallow lenses beneath
the houses from which water can be obtained @sin
shallow wells. To make such water supplies more
aSOdzNBz {IFNIgl]Qa
form of horizontal well, using a buried perforated pipe
laid parallel to the ground surface in a trench about
two metres deep (Fig. 2). This enhandleel flow into
the well, enabling more water to be drawn from it and
reducing the risk of the water level in the well
dropping below the level of the pump.

In other places in rural Sarawak, village water
supplies have been enhanced by rainwater harvesting.
In addition to householders collecting water from the
roofs of their own house, rain falling on the Balai Raya
(village hall) as collected in a large tank which was
kept as an emergency supply in the event of drought.
Despite many parts of Sarawak hayen average a
rainfall of over 5000 mm per year, long dry spells do
occur, especially during El Nino events, such as those
of 1992 and 2015. At such times permission is given
to take water from the Balai Raya tanknother
government scheme in Sarawakthe 1990s set out
to provide each eligible village household in areas
without a good piped water souragith two rain
water tanks (with a combined capacity of 1635 litres),
each with a gutter, inlet sieve, dowpipe and outlet
taps. Not all villages hadfull complement of tanks
installed. Of those supplies only about 35% were
installed correctly of a hardwood stand with gutter,
downpipe, inlet screen and outlet tap. However, such
an approach to support reliable household level
access to water has grityahelpedto improve the
health of villagers.

Elsewhere in Malaysian Borneo, examples of
using rainwater harvesting to augment urban supplies

AOASY Az



occur. In Sandakan, Sabah, people adopted the
rainwater harvesting approach after 1984 because the
flowofi NS 6 SR ¢ GSNJ FNRY GKS
plant became inadequate with water rationing being
imposed. In other parts of the Commonwealth,
rainwater harvesting is commonplace. Around many
Australian country towns, people live in houses on

one hectare plag of land, beyond the limits of piped
town supplies. The water from the roof is collected

and stored in a large underground tank of 20,000 to
50,000 litres capacity, depending on mean annual
rainfall and anticipated daily consumption of water.

In extremdy dry periods, people may have to buy

water from the town supply and have brought to the
property by tanker.

*

Fig. 2
concrete well heads in the centre of the picture, at Kampong Loba,
Sarawak (Rotos: lan Douglas)

The site of the horizontal well, indicated by the line of

Rainwater harvesting around the
Commonwealth

Droughts in Australia since 2000 have led state
agencies to encourage city dwellers to install small
rainwater tanks to reduce use of water from the town
supply for nordrinking purposesincreasingly new
homes and business and industrial premises are being
fitted with rainwater harvesting facilities to reduce
the need to use high quality drinking water for
activities such as flushing toilets, washing cars and
watering gardens.

In some villages of eastern Rajasthkmlia,
rainwater harvesting structures, callgahads
comprising a low wall made from mud, or cement are
used to collect water. The check dam is located in the
flow of monsoon runoff to hold back pools of
rainwaterand allow it to infiltrate into the soil and so
recharge local shallow aquifers, increasing the
groundwater available during future dry periods.
Tarun Bharat Sangh (TBS), a leading rainwater
harvesting organization in India, has been revitalizing
johadsin eastern Rajasthan for over 20 years. TBS
organises villagers to construct, and use harvested
rainwater structures, but does not decide who will
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donate the labour, and how much each household
should contribute.Like many other NGOs in India,
TBIifdcuissSon éomriuBifyditiated dev@oRrient,
requires full participation in decisiemaking by
women, and seeks a return to indigenous
technologies, believing that community ownership of
any water resource scheme is preferable to reliance
on water supplid bya private company.

Rainwater harvesting is integrated with use of shallow
ground water in many small island states. Across the
islands of Kiribati, in the Pacific Ocean, most
households extract groundwater through private wells
and on South Tarawa householsohave access to

a piped water system which uses shallow
groundwater from two freshwater lenses in highly
permeable sands 2 to 5 metres below the ground

Fig 3

The outflow from the well when newly
constructed in 1994

surface The sustainable yield of the lens on South
Tarawa of approximately 54 litres per person

per day (I/p/d) can meet the nepotable needs of
householders. The sustainable yields in excess of
100 I/p/d in the less densely populated outer
islands cammeet provide all householder water
requirements. As sea levels rise sea water will
penetrate further in the freshwater lenses, reducing
the amount of good quality drinking water under the
ground.

During droughts on the outer islands
households also uséandby wells located away from
the coast in bushland areas. They also obtain
rainwater from churches or neighbours with tin roofs.
On South Tarawa, households switch from using the
piped water supply which is rationed during droughts
to using private wés, getting rainwater from
neighbours or churches and purchasing water from
0KS g1 GSN) dzGAfAGRQA
water utility. Nevertheless, some are likely to use
possibly contaminated well water to meet potable
needs. This existing adagb through using multiple
water sources will become more intense with sea
level rise and climate change.
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Water supplies in large cities

Adaptation of a different form is found in many
megacities of the Commonwealth. For example,
many large Indian cities, including Delhi, Mumbai

and Chennai, already rely in part on intssin water
transfers. Such strategies involve reconciling the
needs of different communities, but increasingly
those of rapidly growing industrial cities outwhig
those of poor rural areas. At the building level,
legislation requiring all properties above a certain size
to harvest rain water has been passed in Banglalore,
Ahmedabad, Chennai, New Delhi, Kanpur, Hyderabad
and Mumbai. The Bangalore legislation reggievery
new house to have a rainwater harvesting system in
order to get a drinking water connection. The
rainwater is used to recharge boreholes, to recharge
groundwater by infiltration, or foflushing toilets,
watering gardens or washing carslowever, in Delhi,
so much groundwater was being abstracted privately,
to overcome issues with both quality and quantity of
municipal supply, that boring tube wells was
practically banned by the Delhi Jal Board, the body
that gives borehole approvalsotal private water
selling is widespread in India, as elsewhere in Asia,
Africa and Latin America. In poor cities that suffer
from both water quality and water delivery issues, a
two tiered system often develops, where richer
residents can afford to buyedn water from private
vendors while poor residents either endeavour to
Oft SIy LRffdziSR adz2NFI OS
plastic bottles or sachets to drink at a high price from
local vendors. In Onitsha (Nigeria), the poor might be
spending 18% of theincome on water during the dry
season. Poor people who buy sachets of water from
local vendors face the risk that it may be of poor
guality, cholera outbreaks often being linked to such
water. Most households increase storage, with tanks
for the middk class and plastic bottles, jerry cans, or
stone jars for poorer households but health risks may
arise from contamination of water during household
storage.

Providing water for the rural poor in African and
Asian Commonwealth countries

Appropriate tecimology is being applied by many rural
people in partnership with NGOs and government
agencies to provide community based water supplies.
Water is provided through three main methods:
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1 Wells, dug by hand, are a common way of
accessing waterbut the supply can be unreliable
and sometimes the well itself can be a source of
disease.

71 Gravityfed schemes are used where there is a
spring on a hillside. The water can be piped from
the spring down to the villages.

1 Boreholes can require more equipmemtdig, but
can be dug quickly and usually safely. They
require a hand or diesel pump to bring the water
to the surface

In addition to locating new sources of water, some
strategies help to reduce the need for water. These
include:

rainwater harvesting
using waste water to irrigate crops
improving irrigation techniques
growing crops which need less water
minimising the loss of water by evaporation
Work of this type is widely carried out
by WaterAid, a UKased charity. In the
Chittagong Hill Tracts &angladesh, the one
hilly area of predominantly loWying country,
WaterAid and local partners help villagers to
construct gravity flow water schemes. These
tap water at sources in the hills and pipe it to
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time for women who mighhavespert 30 to

40 minutes carrying water several times a day
and has also reduced the incidence of water
related diseases. In lelying areas of the
country prone to monsoon flooding,

WaterAid is helping communities to construct
water and sanitation facilities that are more
resilient to disasters and the impacts of
climate change.

In Africa, WaterAid has worked both
with national level partners and with local
communities. In Rwanda, it works closely with
the government to ensure ater, sanitation
and hygiene stay on the agenda and plans are
carried out in an effective, integrated way. It
has developed schemes to map water sources
and monitor water flows and usage to
improve the efficiency of water management
across the nation. Ahe local level,

WaterAid supports local partners in using
low-cost and sustainable technologies to help



community schemes to provide l{ghanging
safe water and toilets. In Ghana, community
led solutions and systems are put in place to
help empowerocal communities and people
so that they can help themselves to take the
first steps out of poverty.

Many other international and local
NGOs are carrying out similar work. One
important aspect has been to encourage and
enable women, the fetchers and carriers of
water in mostsocieties, to play a key role in
decision making. CHEC, with financial
support from the Commonwealth
Foundation, has facilitated a series of work
shops in East Africa on gendw®ainstreaming

in integrated water resources development
(Fig.4). These havmvolved the training

of trainers who have returned to their
communities or agencies with new ideas on
participatory decisiormaking awl involving

the whole community in improving water use
and management.

Much good work has been done to improve access to water if
the Commonwealth. Progress has been made with sanitation
However, while people still have to walk for twenty minutes to
get water from a muddy river or still have to defecate in the
open, much still remains to be done

Fig. 3  Participants at &CHEECIANEA sponsorggndermainstreaming workshop
sponsored by Commonwealth Foundation
in Kampala Uganda i2010 (Photo courtesy Patricia Kabatabazi)
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4. FightingOvert he Last Drop? A Critique of th
Dr Peter Hough, Middlesex University

Much has been written about the risk that climate change might lead to heightened competitig
water, especially along international rivers. However majoreggnents to share and manage
international water supplies eoperatively continato be struck.
This risk of water wars may not be as great as some scientists and politicians suggest.

The water wars hypothesis

Towardsthe end of the domination of international vision of environmental scarcity as a military security
relations by the Cold War in the late 1980s, many matter has been criticized. People suggested many
scholars began to suggest that future insecurity might  examples of conflicts over water such as that over the
be more about resources than ideology. Before he Senegal River that were more about ethnic and class
became UN Secretai@eneral, the Egyptian politician conflict than access to river water.

BoutosGhalid F AR Ay mMdbyp GKIFG We¢KS WabeEwarsarke hbt aingvel fhgr®menon.
aARRfS 9lad sAtf 0S8 T2 dz3K (They@& Nstodan df ¥ use, Sléipoinig duth G A O &

Shortly after this, the Canadian Hordgixon claimed that such conflicts actually go back 5,000 years and
that Environmental scarcities are already contributing lists a number of them including an ancient R
to violent conflicts in many parts of the wdr These WRI YO0 dza 0 SND NieGrat of Sredcd SE | y

conflicts are probably the early signs of an upsurge of  against Persia between 355 and 323 BC. Access to
violence in the coming decades that will be induced or  resources has always been a source of conflict since

aggravated by scarcity. YgK2 3AShGa 6KFEGIQ Aa GKS 7dz
HomerDixon identified two phenomena, contention but there is no obvious correlation

emerging from changes in the three factetbe between scarcity and war to be mappedt over

supply of resourceshe demand for resources; and time.

changes in the distribution of resourceas the key

links between environmental scarcity and social Water wars scepticism

dzy NBadyY WNB&a2dz2NDS OF LI dNBQ yR wSO2ft 2340l ¢
YENBAYFEATEFGA2YQd  wS a2 dzNIThe céntrabhiisudnition ti2aCcibndgedin tite dayice S t A

within a state respond todlls in supply or rises in between resources and people create political
demand by appropriating more resources for problems is viewed as flawed logic by resource war
themselves and leave the poorer sections of society sceptics. It is easy to link droughts in Sudan to the
to bear the brunt ofscarcity. Ecological Darfur Crisidut such events are unfortunate facts
marginaligtion is said to occur when population of life in the Sahel and the responsibility for the
growth and / or changes in access to resmesfor bloodshed lies squarely with the Janjaweed insurgents
certain groupgproduce migrations that cause the and the Sudanese government for giving a green light
over-exploitation of resources in certain aréas to their murderous campaigfis

Many others have linked resource, food and Despite a spate of pubhations warning of the
water scarcity with war and a subsequent strand of likelihood of conflicts fought to secure freshwater
the resource war literature has emerged specificall supplies, particularly in the arid and volatile Middle
in relation to climate change. For example, one study  East, no war of this kind was fought in the twentieth
claimed that the civil war in Sudamost notably in century and it has played little part in Arddrael
Darfur which had flared up in parallel with the onset hostilities. Hisbrical data reveal that in the period

of extreme droughtg F N2 aS 06 SOl dza § W K950/to 2000Pot e 1831 iktdrrational political
people may take up a gun simplyYol 1 S % f A @ Aigteda@tions over water, none had produced war

The US and the UK governments paid and only 507 instigated a dispute (two thirds of
attention to these arguments, including setting up these disputes were purely verbal and only 37 had
strategic assessments of the likelihood of conflicts any armed dimension In contrast 1228 of those
over resources creating insurgency and international international water interactions produced cooperative
instability. Nevertheless, despite its influence on the responses including 157 treaties. There is no evidence
thinking of some governments and academia, this that fighting over depleting resources is in any way a
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distinguishing feature of the contemporary world.
Indeed, scecity may even be a source of greater
peace by giving a spur to more cautious and
cooperative diplomacy.

Several examples of peaceful sharing of
international river waters exist. The Helmand River
Agreement of 1973 occurred when Iran gave trade
concession to the Afghan government in order to
guarantee water supplies. Relations between Syria
and Turkey improved rather than deteriorated after
I RALX 2YFGAO RA&LIzIS
South Eastern Anatolian damming project on the
Euphrates irthe late 1980s, culminating in a 1987
bilateral accord guaranteeing downstream Syria a
specified share of water. Syrian concerns on this issue
were channelled through the European Union and the
World Bank instead of ratcheting up the stakesa
visAnkaa and this multilateralism worked in their
FI @2dzNJ 3A@0Sy (GKS ¢dzN] Qa
reassured Syria then struck a similar deal of their own
with their downstream riparian neighbouring state,
Irag, over the Euphrates.

Conclusions

Securing access to water is becoming more critical
with parts of the world experiencing dwindling
supplies of this most precious of commodities.
not follow from this, thoughthat the people most
affected will be forced to fight over it. Responsible
management and cooperation is a more rational and
fruitful political response to scarcity than conflict.
Democratization and interdependence leaves room
for optimism that we arenot entering an era of water
wars. Democracies are forced to confront resource
allocation questions as a matter of course and,
increasingly, act on environmental degradation even
if no obvious human sideffect is apparent. In
addition, democracies (and some ndemocracies)
long ago came to the conclusion that resources are
more easily secured through trade and common

It does
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management than conflict. There is a compelling
pessimistidogic to the water wars thesis but it does
not stand up to much academic scrutiny. Equally,
though, it could be dangerous to entirely dismiss the
possibility that the thesis could come to have some
relevance in the future on the basis that it is not yet
supported by evidence. Resource allocation is
fundamental in all politics, with desperation or
bloodymindedness sometimes being expressed
through political violence. It would be foolish to

2 @S NJeritifel§ disthBshite Passibilitg that idcfedsedtwhatdér i S N

scarcity de to global warming could yet see the
resource wars scenario become a reality. However,
there is much scope for optimism that common
resources can be managed amicably by most states in
the present state system.
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