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Our water worid

We are beings of water. Our bodies need it to
live. We depend on it for food and livelihoods.
Water runs beneath our feet, streams and
pools over the land around us, and saturates
the atmosphere.

But not all water is equal. Globally, almost half
of us don’t have access to clean drinking water,
and 1.2 billion people face daily risks from
water-related hazards like floods, droughts
and storms.

Like ripples spreading from a drop in a bucket,
the decisions made every day by governments,
industry, NGOs and communities determines
how we live, and die, by water.



R fAge ST 8 IR o 200 2@ | AT @I I
S, SN Tiferss 5331 A eqeirst o@ @3 a3 i
R T 71 &, AT B@ @ea *ifs Iz Sas
TR 93 AT T ARPNEFIE T8 306 M,
T O RS FICO8 A

ay3 5 onfa?

AT Aroor ©LF2 I I T, A TFER
T ST @ fagrem onfag fasmor A1,
TOIN® &MId FACO ANE, 9IR FFEF AT
JIRAT AP Hfoas 91 F@|

2fI-37R ot v g s ARG 3
Frercafod TR (e, T JgER oAifd
Ao [Fes S| Q3 TS JIAT
PO IR eifio 27 a3k 1S 8 eyt
GHGISR “iff@T 8 Sk silRaEs
SO 8FF G|

Just water?

Water access is fair when everyone has enough
safe water for their needs, when communities
and groups have a say in the management of
their own water, and when human water use
doesn’t harm ecosystems.

Water justice finds social and political
solutions to improve people’s access to water.
Fair solutions are inspired by local culture and
consider marginalised and vulnerable groups
in the community, as well as the needs of
ecosystems.
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The REACH programme in Bangladesh

The REACH programme in Bangladesh has been a partnership between
researchers, in Bangladesh and internationally, the Government of
Bangladesh and other agencies and non-governmental organisations.
These include:
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Department of Public Health Engineering
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WARPO (Water Resources Planning Organisation)
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Using research to create
change

Positive change needs informed actions. The
global research network has always shared
knowledge and collaborated to test ideas.
Understanding how to improve water security,
and the barriers that exist at an individual and
community level is no mean feat.

But the global research community has

the tools to do it: they are improving our
understanding of patterns in water use and
climate variability, testing out fair water
solutions that improve water access, and
sharing research tools and training with
researchers in resource-poor locations.

Researchers are doing this in consultation
with decision makers. From local communities
to national and international policy-makers,
people need to understand what choices they
have when they make decisions.
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Water security

A water secure person does not worry about their water. They have
enough clean water from a reliable source to meet their needs - from
drinking and washing, to growing vegetables and earning a living. Water
secure people are also at low risk of water-related natural hazards like
floods and droughts.

As rainfall, geology, and other natural features vary from place to place,
so too do the amount of water in the environment and the chance of
natural hazards. But it is our management of the water and the landscape
that holds the power to create, or destroy, water security for the people
living there.
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In hot water

Reliable water sources sustain life. Humans, like all forms of life on Earth,
have adapted to use the water available. We live where it naturally occurs,
or spend money and energy to divert water to where it doesn’t. Humans
can be nomadic where seasons bring floods or water shortages, or we
innovate to live alongside the hazard.

But our world is warming, and the water cycle is changing. The extra

heat is supercharging the water cycle and altering weather patterns
unchanged for thousands of years. The balance of solid, liquid and
gaseous H20 is changing in unpredictable ways; feeding storms, bringing
natural disasters, and leaving our soil out to dry.



Renewable freshwater resources per capita, 1962

Renewable internal freshwater resources flows refer to internal
renewable resources (internal river flows and groundwater from
rainfall) in the country.
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Water pressure

We each have less water on average than we
did last year, last month, or even yesterday.
The global population is still growing: we need
more water to drink, grow food, wash, build,
and make things.

The amount of water available to each person
has been decreasing in recent history, as
populations rise. These three maps show how
countries compare from 1962 to 2018, and
include both surface water and groundwater.

Maps based on OurWorldInData, using FAO
data
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The water postcode
lottery

Urban or rural, wealthy or poor. Who you are
and where you live dictate your water security.

Government schemes to improve
infrastructure often focus on urban areas, but
without constant maintenance, infrastructure
can fall short of providing enough clean water
for urban communities. Communities on the
urban fringe are often growing fastest, and
have high water needs.

People in rural areas are often left to their own
devices. They might have access to relatively
cleanrivers, lakes and ponds which, along with
water conservation techniques, provides them
with just enough water to survive but little
capacity to grow or improve their community.
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Water above,
water below

Humans are resourceful. Where precipitation
is scarce or surface water is easily polluted,
we tap into underground stores of water.
Subterranean water stores keep rivers and
springs flowing through dry periods, and act
as natural, though imperfect, filters to trap
impurities.

Keeping an eye on this hidden resource isn’t
simple. When boreholes begin to run dry, or
produce no water in the first place, we have to
use the local geology and climate to work out
how much water is left, and how to plan for the
future.
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A race to the bottom

Groundwater is a renewable resource, but
remove too much, too quickly and the water is
gone until it fills up again over several months
or even years. Urban developments can slow
the recharge of groundwater: buildings and
roads funnel water to streams and reduce the
volume of water percolating into the ground.
As groundwater dries up, boreholes and wells
are left high and dry and rivers that are fed
from groundwater lose volume or even dry up.
When groundwater is lost, the water-soaked
soil and rocks beneath our feet can also shrink
and collapse, causing land subsidence, and in
coastal areas of the world, the sucking action
of boreholes can contaminate freshwater
supplies by pulling salt water into the fresh
groundwater.
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Boreholes can be dug by individuals and communities or industries and
private companies. In many places their use is poorly regulated. There
is no guard against over abstraction and so borehole users, public and
private alike, are pushed into an unsustainable water grab when the
groundwaters start to recede.
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Water security for
coastal areas

In the coastal zone of Bangladesh, managing
water security has extra challenges. Tidal
floodplains have been developed into polders,
with raised areas or embankments around
the edges to protect land from flooding and
from storm surges. This has provided land for
agriculture. But without the regular flooding,
there are no new sediments being deposited
from flood waters, while the land is sinking in
many places.

Much of the water in the coastal zone is salty.
Surface water levels are driven by the tides
bringing in sea water. Groundwater is saline
and becomes more salty when storm surges
spread over the land. Finding fresh water is
difficult.
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Finding fresh water

The two main sources of fresh water are groundwater and rainwater.
Rainwater is collected and stored in tanks, and used until it runs out.

The quality of groundwater changes based on depth. In the coastal
areas, arsenic and salinity are more common in groundwater closer to
the surface. Deeper aquifers usually hold better quality water but not all
areas have access to deeper aquifers.

The types of water systems needed to provide access to reliable and safe
drinking water vary across the coastal area.
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Why are rivers
silting up?

How much and how fast silty sediment flows in
the waters of our coastal rivers is affected by
sea tides, and by how the rivers are being used
and managed upstream. Sediments enter the
coastal rivers of the southwest region from the
direction of sea during high tide (Joar’) and are
flushed back to sea during low tide (‘Bhata’).

In the monsoon, the water is full of sediments
which mostly wash out to sea with the high
freshwater flow. But in the dry season, when
water flow is low, more silt drops out of the
water onto the bottom of the river. The river
channels get shallower, so rainwater floods the
land inside the polder and stands for longer
instead of draining away, damaging crops and
water supplies.
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Maintaining water security

Polder embankments are designed to protect tidal floodplains from the
sea water being pushed onto land during big storms. In Bangladesh,
polders have been built since the 1960s. If they aren’t maintained
properly the embankment may have structural weaknesses or may sink,
placing the land at risk of flooding. In recent years, embankments were
overtopped or breached in several districts during a strong cyclone,
Amphan, as well as a weak cyclone, Yaas.

All water infrastructure needs regular maintenance to ensure that
it works, that it continues to contribute to water security and helps
communities adapt to climate change.
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Where did you get your water
from today?

Clean? Easy? Cheap? We choose the best source of water for our needs
that we can. That changes mostly depending on location and the time of
year.

Deep tubewells provide year-round water in areas with fresh
groundwater. But in areas with saltier groundwater, tubewells provide
salty water that isn’t good for drinking. For drinking water, people collect
and store rainwater, if it rains and if they can harvest and store enough
for their needs. Otherwise they turn to vendors, whose prices rise during
dry seasons. Pond water and salty water is used for washing and cooking.
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Women’s work

Women often pay a high price for water
insecurity in their own households. In many
cultures, they collect and carry water, cook,
clean, and ensure the hygiene and health of
children, older relatives, and animals. They are
often the first to go thirsty in the family when
water is scarce.

Women carry the burden of water-related
decisions and tasks, often in situations beyond
their control. Good water management
systems can give back women the power of
choice, and improve quality of life for everyone.
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Not just water at home

We need drinking water to be available and
safe wherever we spend time. In schools,

safe water helps students and teachers stay
hydrated and clean. At healthcare centres, safe
water is vital to keep patients and their carers
hydrated, hygienic, and able to take medicines.
Access to water at schools and healthcare
centres in Bangladesh has been improving over
the past decade. But they still don’t all have
access to safe drinking water on premises. A
2024 survey in Khulna district found that 15%
of schools do not have any drinking water
source on premises.
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Is it safe to drink?

Over 99% of people in Bangladesh get their
drinking water from improved water systems
like tubewells, rainwater systems or water
pipes. But that doesn’t guarantee that it is safe
to drink. Contamination with bacteria from
human or animal faeces can lead to the spread
of potentially deadly diseases that cause
diarrhoeal diseases. The number of water
systems that are contaminated increases
during the monsoon as pollution washes off
the land.
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Managing to be clean

There are 18 million tubewells in Bangladesh.
Building water infrastructure like handpumps
and boreholes is easy, the real challenge is
keeping the water clean and flowing so that
everyone has a dependable source of water.

Testing the water supply regularly, and
creating an affordable maintenance plan for
infrastructure like handpumps, ensures that
problems are spotted and fixed before people
are badly affected. The effect of a good water
source on quality of life is profound: people
live healthier lives, complete their education
and grow businesses that support themselves
and communities.
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Water service
professionals

The SafePani programme ensures that water
supply systems are professionally serviced and
maintained. Water is available reliably and is
safe to drink. This means teachers can focus
on children’s education, and healthcare centre
managers can focus on treating patients.

HYSAWA is the implementing partner on
the SafePani programme. They provide
professional services to help ensure drinking
water systems are fully functional and provide
drinking water free from faecal (bacteria)
contamination. This includes performing
maintenance, testing the water quality and
doing repairs and improvements. HYSAWA
have been setting up water systems and
helping communities to access water,
sanitation and hygiene across Bangladesh
since 2008.
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In 2024, the SafePani service provider (HYSAWA) managed 767 tubewells
and 384 rainwater harvesting systems at 1,100 schools and 74 healthcare
centres in Khulna district. This ensures clean drinking water for 230,000
children at school and 2400 outpatients every month.
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Decisions based on data

Each school and healthcare centre receives routine maintenance and
water quality visits which provide important information on how their
water system is performing. HYSAWA communicates that information to
the government via a dashboard, which helps local and regional leaders
make decisions on how to invest to improve water quality and access in
public facilities.
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Water access in coastal Bangladesh is complicated. This photo captures
three parts of the puzzle: the village’s only deep tubewell with fresh
water, a broken piped system that failed due to poor management, and a
water vendor offering an expensive temporary fix. In a place surrounded
by water, finding safe drinking water is still a daily struggle.

The piped scheme, which was non-functional from 2019-22, was
rehabilitated by SafePani restoring water services to 145 households and
one school at an affordable monthly tariff of Tk 30.
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A watery soup

Outside of a laboratory, water is never
completely pure. Water easily picks up
impurities like calcium, iron and silt as it filters
through rocks and soil. The very property

that makes water so useful in our bodies in
transporting nutrients, makes drinking water a
potential source of harm.

Globally, four billion people drink unsafe
water. Pollution comes from human sources.
Faecal matter from households, heavy metals
from industry, and nitrates from agricultural
runoff are just a few. Contamination can come
from natural sources, such as arsenic in soils.
Testing the water to understand and treat the
problem, or switching to a different source
altogether are the best defences against
unsafe water.
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A deadly cocktail

A glass of crystal-clear water can be anything but clean. Bacteria,
parasites, and household, industrial and agricultural waste can
be invisible to our eyes. Detecting dirty water is the first step

to fair water access in places where industry competes with
communities for water, wastewater control is inadequate, and
seasonal variations can change the quality of water.

Governments walk a tightrope of difficult decisions: to
encourage industry and hope that local employment helps
communities to become wealthier, or to control industry, protect
water sources and environments, and risk losing investment.



USS 8 MG sl 2nfdg 8o47 FrelT Ao FT?

32

IO IS 212 I @ ¢ Q3L Ao
e T nes pad Afew i

cfEBrsT) Iftree Sf¥=et [ca

FARCNES IR (A IO wif oSz 19T 4T 8«
8 Si3am s et o wrge 8 TR (ST IMATT 817 e
ITAINE TWIE FE G AN T IR $FH aAfowty wwet (gt @I

o1 BfS #fet 1 AV IfBF ifa= st
e =T coet #hiface @t B tofd
IE, T AMICEET 2R LT IE
QIR T AT w6 FE|

CFo (A AfEF AT I | FIoars
T (STitg WES ITATNE 7ot

wWGiae I 8 Fiwd BET I (A&
o157 iifacs R{et @ it a3 o
sffsmee® oft Resrsi

AT A famife «nfa wrors wifsreges
30O A Q92 QTS AP OINT 8 (17T
IVLANT T TS H 6B 30 AT

ST @ AZANAT Y@ (A
NswfEre A3CGIced @ TIEs

TR @ iR siifacs eIk It
(algal bloom) 1Y =7, =¥ *iiface
wfFceE sifare s omi



33

Ao onfag T9

A AT FACO 3 A GIBE A
TTace 2T g I e @ f[Afie aser e
TARIoI AT 9 ARSI T I FRPICTR
Ty AN 8@ qoot Soutst SAfisgar sar
136 2|

TS o ANfRT 9 AW AT XIS 3

ST T, 56 I Jco JGF 7S 8
ARG *Hifag oo S|

Mapping quality

To solve the problem, we need to see the
problem. Testing water quality and mapping
water toxicity levels through space and time
help everyone to plan actions like river clean-
ups and water collection for agriculture.

The sooner that water quality problems can
be detected and communicated, the less likely
people are to be exposed to polluted and
contaminated water.
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Who uses the polluted
rivers?

Observing how people use the rivers across
Dhaka reveals deeper patterns of inequality
and risk. In low-income areas, where many
households share toilets and water points, or
lack them altogether, people depend more
on the river for everyday needs like washing
and bathing. Women and girls are often

seen doing chores at the river, even when
the water is visibly dirty and foul-smelling.
Children swim there during the monsoon,
seeking relief on hot afternoons, despite the
high levels of pollution. Alongside domestic
use, the river also supports small-scale
income-generating activities such as denim
washing, cleaning plastic sheets, fishing, and
collecting recyclables—work often done by
the most marginalised groups. In wealthier
neighbourhoods, where homes have private
water and sanitation, people have little need to
interact with the river—and usually don’t.



TSI AN Febwe [y SIaTs s *nfa s1ar Fare
SN e, fRrorat S 9 Sy

QN 1R It SRR 7 ARSI e sh0ad Irgaai|
gw pfow: i s wir

36

VTS FIPEIFT i)
e *hfF it
ATreHd

SIS SR TR i) B3g )<
FIYORT ARERT &a7d IR | AT “Aifd
BY AT &) T¥; TISPF QIR I 1S
&I aIR ol STR@ SRIqgEHIT 717
SETeR IEHRIT SgTeaEs o Saary
a3 fagrem A1fS saare aareE| oS
QN QIR ORI FHTR J& AT
RBR @ 379 oy 93 IgiRiy Tgfieasie
oot

RAATSIER A FIAR W2 Yo Ao
3@, TR #N1fT @11 SRBIQ S g wiNo
RS AN T B QIR BT FIBETI T
MY IRT AT IR | ISR NS
I [Fafe s siffaar a3e *nfig
9 I g [[Rqrorat @32 sTesie
ofS TR T Ao 3R o e

Quality healthcare needs
quality water services

Hospitals deliver crucial healthcare services
to their communities. Water in hospitals goes
beyond just drinking; doctors and nurses
require reliable and safe water supplies

for essential hygiene practices, including
handwashing and disinfecting medical
equipment. These hygiene practices are
essential to prevent the spread of infections
among vulnerable patients and healthcare
workers.

The water supply for hospitals must be
protected, as water can become contaminated
with disease-causing pathogens that enter

the water system through cracks in tanks and
pipes. Regular maintenance services and water
quality management in hospital water systems
are important for ensuring the safety of the
water and the health of the people attending
the hospitals.
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Sea change

Earth is changing rapidly. Human activity

has intensified the water cycle by increasing
Earth’s average temperature at an extreme
speed. Water sources above and below ground
are becoming less reliable and water-related
hazards less predictable. In just two years, half
of the world’s population might be living in
water-stressed places.

We have the ability, and the responsibility, to
change the way that we protect, use and share
natural resources like water to ensure that our
water future is fair.
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A storm is coming

From catastrophic mud deluges to dried up
wells, extreme water events like floods and
droughts threaten lives and livelihoods of
people, livestock and wildlife.

Too much water might seem like the lesser
evil, but floods destroy lives, homes and
businesses. Flood waters can inundate drains
and sewers, wash dirty water into drinking
water, destroy infrastructure, and force people
to move away from accessible drinking water
sources.

But forewarned can be forearmed. Predicting
extreme water events gives us a chance to plan
for them, and can lessen the cost to life.
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Predicting possible
futures

Where weather is short-lived and local, climate
is visible only over decades and across broad
geographic regions.

If we can predict future climates, then we can
adapt to them. Many communities around the
world are well-used to coping with extreme
climates, but the climate is changing in an
uncertain way, changing the timing and nature
of once-reliable weather patterns like dry
seasons and monsoons. Planning the right
types of infrastructure and management in
the right places can help communities become
more resilient to changes in climate. This is
particularly important in places where day-
to-day life is difficult, and communities are
very vulnerable to even small changes in the
climate.
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‘Light rain and a
gentle breeze’

Whether it’s blistering sun or driving rain,
mists, dark clouds or lightning storms, the
weather can change minute by minute and
mile by mile.

Weather forecasts help us to foresee
immediate risk from dangerous events like
flash floods, plan agricultural and leisure
activities, and decide whether to carry an
umbrella in the morning. But forecasting
is complicated: there is always a risk of
the prediction being wrong, or the user
misinterpreting the results. Percentage
uncertainties in forecasts help us to
understand how likely an event, like rain, is to
occur.
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Communicating change

Predicting the weather or climate is only useful
if we can receive, understand and use the
results. Forecasts need to be easily available,
and communicate uncertainty, to enable
people to make their own decisions.

But even with good foresight, not all of us have
the option to change our lives in response to
difficult weather, or even hazards like floods.
Repeated hazard warnings from officials

can harden people to alerts, and those with
nowhere to go or no way to live elsewhere, are
unable to follow the advice and are forced to
stay in the line of danger.

Communication is key to getting weather
forecasts out to communities. Local
predictions can be broadcast on the radio,
posted on websites and social media groups,
or passed on by word of mouth.
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REACH was a ten-year programme (January
2015 - March 2025) led by Oxford University
with an international consortium of partners
including UNICEF; the Bangladesh University of
Engineering and Technology; the University of
Dhaka; the International Centre for Diarrhoeal
Disease Research, Bangladesh (iccdr,b); the
Institute for Climate Change and Adaptation,
University of Nairobi, Kenya; the Water and
Land Resource Centre, Ethiopia; Addis Ababa
University, Ethiopia; the Skat Foundation
hosting the Rural Water Supply Network;
eawag, Switzerland; the International Food
Policy Research Institute; the International
Water Association; IRC (International Water
and Sanitation Centre); and the Stockholm
Environment Institute.
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