WATER:
OUR PRECIOUS
RESOURCE
A REPORT ON THE
IMPACT OF FIVE YEARS OF
FRESHWATER WATCH
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Earthwatch
Earthwatch empowers people to
save the planet.
Earthwatch is an international
environmental organization committed
to conserving the diversity and integrity
of life on Earth for current and future
generations. We work with a wide range
of partners, from individual volunteers
to corporations, governments, and
other institutions.
Earthwatch is proud of FreshWater
Watch and its achievements since 2012
as part of the HSBC Water Programme.
We are delighted that the HSBC Water
Programme has been extended and will
continue to support Earthwatch to tackle
the global freshwater challenge.

Front cover image © Jay Ortiz, HSBC

FOREWORD

BIODIVERSITY

Douglas Flint
Group Chairman,
HSBC Holdings plc

INNOVATION

In 2017, following its success over the initial term,
the Water Programme was extended for a further
three years. The extended programme will align
with the United Nations Sustainable Development
Goals which recognise that water will be one of the
most important resources for the world to protect
over the next 20 to 30 years. I am heartened by
the evidence that the HSBC Water Programme is
making a real difference to the lives and livelihoods
of people around the world.

AGRICULTURE

FreshWater Watch has achieved some particularly
noteworthy environmental and social impacts
across the world. On a global scale, the publication
of 20 new scientific papers using data collected
by HSBC employees provides important evidence
to inform freshwater management and policy.
These impacts could not have been achieved
across such a broad scale without the motivation
and commitment of our staff and the dedication
of Earthwatch to engage people in scientific field
research which promotes the understanding and
action necessary for a sustainable environment.

In 2015, the United Nations announced the
Sustainable Development Goals for 2030. The
goals highlight the importance of clean, accessible
water supplies, and the need to protect and restore
water-related ecosystems, including wetlands,
rivers, aquifers and lakes – challenges that the
HSBC Water Programme is striving to address.

URBANISATION

Our work with Earthwatch has seen over 8,000
HSBC employees from across 36 cities engage
with the citizen science initiative FreshWater
Watch. Training days have equipped our staff
with an awareness of the global water challenge
and the skills and understanding to monitor
water quality. This has inspired them to
become stewards of water conservation and
environmental sustainability, as this report
goes on to demonstrate.

WASTE

The HSBC Water Programme began
in 2012 as a five-year global initiative
with Earthwatch, WaterAid and WWF. The
programme aimed to provide and protect
water sources and inform and educate
communities, enabling people to prosper and
drive economic development. Five years on,
the programme has become an exemplar
of how long-term collaborative corporate
partnerships can have a significant impact
on global sustainability.

ENVIRONMENTAL
AWARENESS
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INTRODUCTION

WATER IS
ESSENTIAL TO
LIFE ON EARTH
Despite only covering six percent of the Earth’s surface,
freshwater bodies including lakes, rivers and wetlands
support the global population, provide habitats for an
extraordinary diversity of plant and animal species, and
deliver an essential resource for agriculture and industry.
But the world’s freshwaters are in crisis. Rapid population growth,
climate change and economic development are threatening the
health of freshwater environments and the diversity of life that
depends on them.

Over the
past five years,
FreshWater Watch
has had significant
research impacts:

40

SCIENTISTS

40 scientists from 30
international research
institutions have led locally
relevant research projects
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2.5k

ECOSYSTEMS

The programme has supported
the study of approximately
2,500 ecosystems across
36 cities and six continents

BIODIVERSITY

PUBLICATIONS

More than 20 scientific papers
have been published with the
data collected

11

YEARS

Without the commitment of a
global team of 8,000 FreshWater
Watchers, it would have taken
over 11 years for professional
scientists to conduct the same
amount of research1
03

ENVIRONMENTAL
AWARENESS

10 environmental NGOs,
10 rivers and wildlife trusts and
10 government agencies have
been actively involved with
the project

20

INNOVATION

ORGANISATIONS

FreshWater Watch is the first citizen science
initiative of its kind to research freshwater
ecosystems at a global scale. In this report
we highlight some of the achievements of its
first five years under the topics biodiversity,
waste, urbanisation, agriculture, innovation
and environmental awareness.

AGRICULTURE

30

From the urban metropolis of Shanghai
to the deserts of the United Arab Emirates
and the wetlands of India, the programme
has uncovered new insights into the key
causes of water quality loss and ecosystem
degradation both globally and locally,
triggering important conservation actions.

URBANISATION

Two-thirds of the world’s population now live
in regions of severe water scarcity, a figure that
is projected to rise. More than 80 percent of
wastewater resulting from human activities is
discharged into rivers or seas without any treatment,
leading to widespread pollution. Biodiversity in
freshwater ecosystems is declining at a far faster
rate than in marine or terrestrial environments due
to the loss and degradation of freshwater habitats.

WASTE

FreshWater Watch
Protecting this finite resource requires close
collaboration. Over the last five years, as part
of the HSBC Water Programme, Earthwatch
has partnered with international research
institutes, NGOs and policymakers to tackle
the global freshwater challenge. To achieve
the scale required to find solutions, over 8,000
HSBC employees around the world have been
trained to monitor the health of their local
freshwater bodies.

THE IMPACTS

BIODIVERSITY
The richness of plant and animal life is declining
in freshwater habitats at a far faster rate than in
marine or terrestrial environments. In fact, scientists
estimate that freshwater wildlife populations have
declined by 81 percent in the past 40 years alone.2
Major threats facing the world’s freshwater species
include loss of habitat caused by water abstraction,
primarily for agriculture, the modification of habitats by
urbanisation and dam building, widespread pollution,
and the introduction of invasive alien species.3

FreshWater Watchers have contributed to
research supporting the protection of critical
freshwater plants and animals in seven countries
across Europe, Asia and Latin America.

MEXICO

Protecting crayfish
and axolotl habitat
in Mexico City
Xochimilco lies to the south of
Mexico City and is home to a
complex network of canals and
chinampas, a traditional system
of farming used since Aztec times.
This unusual habitat provides a
unique ecological niche for aquatic
species. It supports 140 species of
migratory birds as well as acocil
crayfish and the axolotl or Mexican
salamander, a species found
nowhere else in the world.

the canal bottoms. Populations
of axolotl and acocil have
consequently fallen as they rely
on the canal-bottom organisms
for food.
FreshWater Watchers contributed to
research exploring how this unique
agricultural landscape affects the
microhabitats of axolotl and acocil.
Their efforts will help inform the
restoration of the chinampas and
canals and the creation of axolotl
and acocil refuges to bolster their
populations.

The introduction of exotic fish and
the intensive use of agrochemicals,
such as nitrates and phosphates,
has changed the structure of
the ecosystem, prompting the
disappearance of a number of
important organisms that live on

04
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BIODIVERSITY
URBANISATION

decline in freshwater
wildlife populations
since 1970

Photo: © Kumkum Prakash, HSBC

WASTE

81%
INDIA

Pashan Lake and Mula Mutha River
in Pune, Western India, were once
renowned birdwatching paradises,
but bird populations crashed 20
years ago when the areas were
urbanised and polluted with sewage.

> Mula Mutha has hosted large
numbers of migratory winter birds
since the restoration work.
> A link was identified between
higher phosphate concentrations
and reduced bird diversity – mainly
among storks.
> On hearing the impacts of
the programme, policymakers
suggested that Pashan Lake and
the Mula Mutha River be protected
as natural spaces for the city.
Provisional plans for the areas
are now being made.

“As well as collecting

vital data, citizen scientists
helped to plant typha reeds,
an important wetland plant
that creates breeding areas
for birds and other animals.
Typha reeds had declined
in number over the past 20
years but have successfully
been restored in Pashan Lake
as part of this project.”
Dr Kranti Yardi
Bharati Vidyapeeth Institute
of Environment Education
and Research

INNOVATION

A successful restoration programme
funded by the Pune Municipal
Corporation was completed in
2013, and since then FreshWater
Watchers have helped scientists
from the Bharati Vidyapeeth
Institute of Environment Education
and Research monitor water
quality, helping to inform further
improvements in management.

Their work has had
immediate results:

AGRICULTURE

Restoring Pune’s birdlife

Lead scientist for the Pune project
ENVIRONMENTAL
AWARENESS
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THE IMPACTS

BIODIVERSITY
EUROPE AND INDIA

Protecting
smaller waterways
Research by FreshWater Watchers
in the UK and Paris suggests that
small waterbodies like ponds and
streams are significantly cleaner
than surrounding rivers and lakes,
potentially providing important
hotspots for biodiversity.4 These
small waterbodies are typically
isolated from the main water
catchment, and remain relatively
free of urban and agricultural
pollution, providing vital clean water
refuges for wildlife even within
large urban areas.
Ponds are rarely monitored
through national water quality
monitoring initiatives, but
FreshWater Watch has shown
the potential for citizen scientists
to contribute to a much broader
understanding of freshwater health.
Across the world in Delhi, India,
Freshwater Watchers also focussed
on monitoring the city’s smaller,
often overlooked waterbodies,
which are falling prey to building
development, pollution and
rapid urbanisation. Their results
demonstrated the importance
of these smaller waterbodies as
wetland bird habitats and will be
used in Delhi’s environmental
management plan.

06
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“This FreshWater Watch study has

demonstrated how important urban
ponds are as oases of clean water that
can help wildlife thrive. The results
provide important evidence to inform
policy action for the protection of
clean water refuges and the creation
of new ones.”
Dr Penny Williams
Freshwater Habitats Trust

Local research partner

BIODIVERSITY
WASTE

Small waterbodies like
ponds and small streams
were found to be cleaner
than surrounding rivers
and lakes

URBANISATION
AGRICULTURE
INNOVATION
ENVIRONMENTAL
AWARENESS
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THE IMPACTS

WASTE
Over recent years, the impacts of litter and plastic
waste have received a lot of attention in marine
environments but far less in freshwater habitats,
despite being a recognised problem.5 The shores
of rivers and lakes share many of the same sources
of waste as ocean beaches, including litter from
visitors, storm run-off and abandoned fishing gear.
Understanding the impacts of litter in freshwater
environments such as the Great Lakes, which make
up one-fifth of the freshwater surface of the planet,
is the first critical step to ensuring that human litter
is effectively managed and that beaches remain
healthy and safe environments for people and wildlife.
FreshWater Watchers in North America and India have
contributed to important research exploring this issue.

USA

The Great Lakes beaches
FreshWater Watchers in Buffalo
and Chicago assisted with the ‘Great
Lakes Beaches’ project, an in-depth
study exploring the abundance,
distribution and impacts of litter
around the Great Lakes5. The results
revealed that most litter originates
from beach visitors and not from
offshore, that sandy beaches have
more litter than rocky beaches,
and that litter is lowest in the
summer season.

These findings are being used
to inform local management
strategies to reduce litter around
the Great Lakes, showing where
present management activities
are functioning well and where
further improvements need to be
made. Interestingly, the results
show a dominant influence of local
recreational and industrial activities,
bringing to light the importance of
local management and education.

13,600
pieces of beach litter
weighing almost 5,130
kilograms were removed
by FreshWater Watchers
in the Great Lakes,
North America.

08
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BIODIVERSITY
WASTE
URBANISATION

INDIA

St Lawrence River
beachcombers

Kolkata wetlands

HSBC’s Kolkata employees
contributed to the collection of
almost 500 water samples, assisting
local scientists with an extensive
monitoring programme. The data
have led to the passing of the
‘Chhoinabhi Declaration’, a voluntary
agreement setting out the scientific
management of the wetlands which
has been shared with the East
Kolkata management authorities.

ENVIRONMENTAL
AWARENESS

But this incredible natural filter
is increasingly threatened by
the encroachment of residential
buildings to house the city’s growing
population. The Nature Environment
and Wildlife Society (NEWS) –

Earthwatch’s local research partner
– knew that in order to protect and
manage the wetlands, data on the
water quality, plants and animals
living there would need to be
collected.

INNOVATION

In Montreal, Canada, FreshWater
Watchers have been exploring
whether the health of the
St Lawrence River could be assessed
by examining the vegetation and
litter found on the shoreline. By
developing a new approach to
citizen-based litter monitoring,
new insights were gained into the
drivers of anthropogenic litter and
potentially harmful algal blooms
(cyanobacteria). These same
methods are now being used
in other citizen science projects
in Europe and Asia (Iran).

The East Kolkata Wetlands are a vast
125 square kilometer patchwork of
salt meadows, marshes and ponds
on the fringes of India’s secondbiggest city. The shallow waters
act as a natural flood defence and
provide a fertile environment to grow
rice and vegetables, supporting the
city’s five million residents. Purifying
680 million litres of raw sewage
each year, the threatened wetlands
reduce the city’s wastewater costs
to virtually zero, while the city’s
entrepreneurial fishers reap benefits
from the farming of sewage-fed fish.

AGRICULTURE

CANADA
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THE IMPACTS

URBANISATION
Half of the world’s population – over 3.5 billion
people – live in cities, a figure that is expected to
rise to 60 percent within the next 20 years.6 Ninetyfive percent of the predicted urban growth will take
place in the developing world where the provision
of clean water and sanitation are often inadequate,
leading to outbreaks of disease and other health
issues.7 Yet rapid urbanisation can also affect
developed countries as natural areas are
converted to less permeable surfaces, increasing
the speed and volume of surface run-off and
heightening the risk of flooding.

CHINA

Understanding
urban rivers
Since China’s economic reform in
the late 1970s, Shanghai, the
country’s largest and most modern
city, has expanded rapidly to become
one of the world’s megacities with a
population of more than 24 million.
But such rapid urbanisation can
have extensive impacts on local
water quality.
Research conducted by FreshWater
Watchers in China, led by scientists
at the Nanjing Institute of Geography
and Limnology, South China
Agricultural University and the
Open University of Hong Kong, has
informed a number of new scientific
developments on what drives and
reduces poor water quality in rivers
across Shanghai, Guangzhou and
Hong Kong.8 For example:

10

> Poor water quality upstream of
Shanghai was a key cause of poor
water quality in the city. Investing
in better wastewater treatment
upstream of large cities like
Shanghai would improve urban
water quality.9
> Within cities, water quality
was worse in areas where artificial
fertilisers were used, and where
there were more man-made
surfaces, preventing the dilution
of nitrates and other pollutants.8
> Water quality was higher in
urban areas where bank-side trees
were present, reducing soil erosion
and sediment run-off.8
> Urban streams in Hong Kong are
highly sensitive to nutrient pollution
with algal blooms found more likely
to occur in streams with higher
phosphate concentrations.10

EARTHWATCH FIVE YEARS OF FRESHWATER WATCH

“The results from FreshWater

Watch projects in China indicate
that more attention needs to
be paid to larger catchment
processes, and suggest that
the recent policies addressing
local urban water treatment
processes may not be sufficient
to reverse the ongoing loss of
freshwater quality. Given the
continued expansion of urban
areas (100km2 per year in
Shanghai over the last decade),
this research suggests that
catchment conditions are likely
to become more critical.”
Dr Yuchao Zhang
Nanjing Institute of Geography
and Limnology, Chinese Academy
of Sciences.

BIODIVERSITY
URBANISATION

of the predicted
urban growth will
take place in the
developing world

Photo: © Mustafah Abdulaziz

WASTE

95%
INDIA

Hyderabad lakes

AGRICULTURE

FreshWater Watch revealed some
particularly alarming impacts of
urbanisation in Hyderabad, India,
where in recent decades the number
of waterbodies within the Greater
Hyderabad Municipal Corporation
area fell dramatically from 2,200
to just 430.

of dissolved oxygen. FreshWater
Watch measurements identified links
between the nutrient concentration
and inputs of raw sewage, domestic
waste and industrial effluents.

11

ENVIRONMENTAL
AWARENESS

Lakes in Hyderabad were also found
to have fluoride concentrations
exceeding maximum permissible
limits set by the Bureau of Indian
Standards and World Health
Organization. The inflow of untreated
or partially treated sewage has also
led to the excessive growth of algae
and horseshoe plants indicative of
eutrophic conditions with low levels

INNOVATION

Thanks to the efforts of
HSBC citizen scientists
taking measurements
in sites around Hyderabad,
researchers were able to
identify clear differences
in pre- and post-monsoon
conditions, indicating that
local pollution sources
are driving degradation
of the city’s lakes and
water resources.

THE IMPACTS

URBANISATION
MALAYSIA

The River of Life
In Kuala Lumpur, Malaysia, rapid
development and habitat loss has
affected water quality, biodiversity
and flood defences along the River
Klang. But in 2012, the River of Life
rehabilitation project was launched
to transform the Klang into a vibrant,
diverse waterway.
FreshWater Watchers have worked
closely with the Global Environment
Centre to support the initiative,
collecting over 250 datasets at ten
sites along the river to monitor
environment and water quality. The
results have shown that phosphate
levels – a measure of water quality –
are within acceptable limits along
the River Klang except in the most
urbanised site. The findings are
helping government agencies to
direct rehabilitation and restoration
activities along the river.

12
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VANCOUVER

Urban streams
The Greater Vancouver area
(Metro Vancouver) has the highest
population density in Canada.
To monitor the effect of rapid
urbanisation on the quality of
streams, 231 FreshWater Watchers
collected 838 water quality samples
across Vancouver. The results
contributed to important new
knowledge about the factors that
control stream water quality in a
rapidly urbanising environment, in
relation to land use and seasonality.
This was made possible thanks
to efforts of citizen scientists who
gathered data at a much finer scale
than would have been achievable by
professional scientists alone.11

838

water quality samples
were collected by 231
FreshWater Watchers
across Vancouver

RIO DE JANEIRO

Harmful algal blooms are a common
and growing problem in freshwater
ecosystems across the planet and
are causing particular problems in
tropical and subtropical areas, where
surface waters are often used as
drinking water sources.

Thanks to FreshWater
Watchers in Curitiba,
Sao Paulo and Rio de
Janeiro, the causes and
potential opportunities to
reduce algal blooms were
identified in 64 streams.

BIODIVERSITY

Brazil’s subtropical
urban streams

WASTE

Thanks to the efforts of FreshWater
Watchers in Curitiba, Sao Paulo
and Rio de Janeiro, the causes and
potential opportunities to reduce
these blooms were identified in 64
Brazilian streams. The concentrations
of algae, and in particular potentially
toxic cyanobacteria, were found to
be strongly related to nutrients from
local pollution sources and vegetation
complexity along the stream’s banks.

URBANISATION

TORONTO

Urban ponds

ENVIRONMENTAL
AWARENESS
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INNOVATION

FreshWater Watchers in Toronto
surveyed water quality across
22 of the city’s urban ponds.
Their results indicate that urban
ponds may improve water quality
in downstream waterbodies by
retaining pollutants and that in-pond
vegetation plays an important role
in reducing available nutrients.12

AGRICULTURE

Urban ponds are used for the
retention of storm water and
are a prominent feature of many
newer residential and commercial
developments of southern Ontario,
Canada. In the Greater Toronto Area,
there are about 500 ponds which
receive and hold storm-generated
run-off to reduce downstream
flooding. However, little is known
about their ecological role in the
urban environment.

THE IMPACTS

AGRICULTURE
Across the world, less than one percent of
freshwater is available for human use, yet 70
percent of that water is extracted for irrigation
of crops and livestock.13 In addition to the loss of
habitats through land conversion, the fertilisers
used can wash into rivers and lakes causing
eutrophication and algal blooms. These algal blooms
can pose risks to human health, and reduce the
amount of dissolved oxygen in the water, ultimately
leading to the loss of aquatic plants and animals.
Agriculture therefore poses a major global threat
to the future of freshwater habitats.

INDONESIA

Measuring agricultural
impacts along Jakarta’s
Ciliwung River
FreshWater Watchers in Jakarta
have helped the Agroclimate and
Hydrology Research Institute, a
local partner, to monitor water
quality along the 119 km Ciliwung
River. This flows from the volcanic
ranges of West Java through the
Indonesian capital and out into
Jakarta Bay. Their measurements
show that nitrate and phosphate
concentrations in the river are
influenced by both agricultural
practices and rainwater intensity.
The results of the study have
contributed to water improvement
projects along the river’s course
including:

14

> An integrated water resources
management plan for the Kali Pusur
and Kapilaler irrigated area in
Klaten Regency, Central Java.
> A project run by the Indonesian
Government in the CiliwungCisadane River Basin.
> Influencing farming practices in
the upstream area of Ciliwung River.
The farmers are reducing fertiliser
dosages for their agricultural needs
to reduce their impacts on the river.

EARTHWATCH FIVE YEARS OF FRESHWATER WATCH

›200%

Across the world, the
amount of nitrogen used for
agriculture has more than
doubled. A large part of this
ends up in our rivers, lakes
and groundwater.

BIODIVERSITY
WASTE
URBANISATION

CHINA
AGRICULTURE

Improving agricultural
efficiency in Guangzhou

INNOVATION

As a result of FreshWater Watch
research in Guangzhou, farmers in
the Guangdong Province in China
were provided new information
to reduce the amount of nitrogen
fertiliser that they use whilst
increasing crop yields and economic
returns.14 FreshWater Watchers
helped demonstrate the advantages
of using less fertiliser on local
waterbodies while still maintaining
agricultural productivity.

ENVIRONMENTAL
AWARENESS
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THE IMPACTS

INNOVATION
Innovation is key to realising the huge potential
that citizen science has for increasing our
understanding of the environment. With innovation
comes better returns on investment, more accurate
results and a greater capacity for citizen scientists
to get involved with answering a range of ecological
questions. In the absence of innovation, many
biological, physical and chemical aspects of freshwater
systems would remain out of reach for the average
citizen. However, through novel approaches and
protocols it has now been demonstrated that with
relatively little training, volunteers can generate the
information needed for impactful research that can
support management action.

NEW YORK CITY

Innovative incubators
FreshWater Watch has been
a catalyst for technological
innovations. In New York City (NYC),
our research partners identified a
need for a simple and transportable
method to test water samples for
the presence of harmful bacteria
to alert recreational water users
to potential pathogen exposure.
Sampling waterborne bacteria
requires the use of an incubator
to maintain water samples at a
constant temperature at which
bacteria multiply and can be
detected. But such incubators are
typically confined to the depths of
scientific laboratories.

16

In 2014, partners at Lamont
Doherty Earth Observatory began
developing a portable incubator, and
by late 2015 had created a useable
prototype. The prototype incubator
has received great interest from
citizen science groups in other parts
of North America who are able
to use it to address new research
questions. The NYC team are now
hoping to manufacture a series of
ovens for citizen scientists to use.

EARTHWATCH FIVE YEARS OF FRESHWATER WATCH

BIODIVERSITY
WASTE

20

URBANISATION

new methods for
gathering key
information about
ecosystem conditions
developed and
validated through
FreshWater Watch

BUENOS AIRES

By combining these measurements
with those of water quality and
ecosystem conditions, the Buenos
Aires project developed a new
approach to measuring water quality
in subtropical rivers and streams.
It will now be extended to other rivers
in Argentina to better understand
the long-term impacts of changing
land use.

INNOVATION

Monitoring freshwater ecosystems
can follow a number of approaches,
each with advantages and challenges.
In Buenos Aires, local researchers
and citizen scientists combined
global FreshWater Watch methods
with the observation of small insects
(benthic macroinvertebrates)
that inhabit the stream and river
sediment. These creatures can
allow researchers to gather a
temporal understanding of the
ecological conditions.

AGRICULTURE

Living indicators of stream
disturbance

ENVIRONMENTAL
AWARENESS
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THE IMPACTS

ENVIRONMENTAL
AWARENESS
Around the world, Earthwatch seeks to engage
people in important scientific field research to promote
the understanding and action necessary for a
sustainable environment.
In over 30 countries, HSBC employees became actively
involved in sustainability by taking part in FreshWater
Watch. The research they conducted provided critical
data to fill knowledge gaps in freshwater science, and
helped monitor progress against regional and global
management targets. It also inspired them to act and
change their environmental behaviours.

In 2016, we asked FreshWater Watchers how their
involvement in the citizen science programme has
affected them. We found:

91%
99%
95%
77%
18

of FreshWater Watch participants had a
better understanding of their organisation’s
sustainability programme
had a better understanding of their personal
environmental impacts

reported having reduced their impacts
as a result
were more likely to continue their career
with the organisation

EARTHWATCH FIVE YEARS OF FRESHWATER WATCH

BIODIVERSITY
WASTE
URBANISATION
AGRICULTURE

“HSBC has galvanised more than 8,000 people
around the world, including me, to get actively involved
in our sustainability programmes through a model of
citizen science. This has been a key part of our approach
to employee engagement and delivered great value.

INNOVATION

When I took part I experienced Earthwatch scientists
presenting complex environmental challenges facing
society, particularly around water and climate change,
in a way that educates and, more importantly, inspires
behaviour change. It is a powerful way of bringing
issues to life.”
Douglas Flint
Group Chairman
HSBC Holdings plc

ENVIRONMENTAL
AWARENESS
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