
A Citizen Science based experiential 
learning programme in Delhi NCR

Conservation of 
Freshwater Ecosystems



2 



Stuart P Milne
Group General Manager & CEO, HSBC India

Message
At HSBC, sustainability means managing our business 
responsibly and ensuring we include social, economic and 
environmental factors in the decisions we make to achieve 
long-term business success. Employee volunteering is at 
the core of HSBC’s Corporate Sustainability strategy.

Over the years, HSBC employees have made valuable 
contributions to environment and sustainability issues. 
They have volunteered as citizen scientists with 
Earthwatch, assisting in field research and community 
programmes. This opportunity has helped them improve 
their understanding of the natural world and how they can 
make a positive difference to help protect the environment. 
They have brought back new ideas to their teams, to 
further HSBC’s commitment to sustainability.

The HSBC Water Programme presents an exciting 
opportunity for engaging our employees and their 
wider local communities on urban freshwater issues. 
As volunteers, our employees would assist scientists 
in collecting scientific data that would support water 
resource management plans by creating a robust citizen 
science database. It is expected that our employees will 
take up measures for conservation of urban freshwater 
bodies in places where they work and live. This would 
help address the local water issues. 

I hope the HSBC-Earthwatch urban freshwater   
programme would also reach out to our various local 
stakeholders - citizens, schools and colleges. Together, 
we can build a sustainable society that cares for its 
natural resources.

The Indian economy is set to witness a major 
transformation in the coming years. Millions of Indians 
will become part of the global middle class, moving into 
cities and demanding a better quality of life. The demand 
for scarce natural resources such as energy and water is 
expected to grow in tandem.

Water is one of the most important natural resources on 
which social and economic activities depend and safe 
water is vital in building healthy communities. Today, in 
both developed and emerging economies, clean water is 
at risk because of overuse, pollution and the impact of 
climate change. The importance of freshwater resources 
for sustainable development towards an enhanced quality 
of life cannot be overlooked.

Several cities and towns in India have a rich legacy of 
urban freshwater bodies. These function as freshwater 
ecosystems, providing essential environmental services. 
Of late, there has been increased pressure on these 
urban freshwater sources, resulting in a decline in the 
quantity and quality of safe water. Hence, conservation 
of these water bodies is imperative so that we can build a 
positive legacy for the future.

It is in this context that the HSBC Water Programme 
serves as a ground-breaking initiative. The programme 
will work towards:

-  providing water, sanitation and hygiene to 
communities in greatest need

-  protecting key river basins vital to communities and 
business around the world

-  promoting the value of water to HSBC’s community 
of employees through learning and volunteering

As part of this programme, HSBC and Earthwatch are 
coming together to provide opportunities for HSBC 
employees and their wider local communities to take part 
in field-based experiential learning on freshwater issues 
in urban areas. Engaging with communities and scientists 
would help our employees enhance their understanding 
of water-related sustainability issues.

Each one of us, through our volunteering efforts, can 
make a small contribution towards a safe and sustainable 
planet for future generations.

Naina Lal Kidwai
 Country Head India & Director HSBC Asia Pacific 
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Message
The precipitous decline of natural systems in the urban 
landscape is a cause for serious concern. The scientific 
establishment is stretched far too thin to monitor the vast 
and often subtle changes taking place in the ecosphere. 
Furthermore, the public at large also needs to develop 
an ecological perspective in all their actions. To this 
end, involvement of citizens in monitoring ecosystems 
scientifically would help to develop a wider understanding 
of their function and under proper guidance, generate a 
wealth of data, enabling appropriate intervention by the 
authorities. INTACH is privileged to be part of this Citizen- 
Scientist initiative and looks forward to providing scientific 
support to the participants in partnership with Earthwatch 
Institute, India.

Freshwater resources are vital for meeting basic needs of 
living beings. The role of water in cities and the effects of 
urbanisation on water resources are crucial in addressing 
the challenges of freshwater management. Historically, 
water bodies have played an important role in the 
development of cities and towns in India. These aquatic 
habitats have provided a wide range of key ecosystem 
benefits to ‘Cities’ and ‘Citizens’. Some of these water 
bodies harbour great diversities and concentration of 
bird species. The importance of water resources for 
sustainable development and its impact on the quality of 
life cannot be overemphasized.

Conservation of water resources and its wise use needs 
to become mainstream in our ‘hearts’ and ‘minds’. The 
HSBC Water Programme presents a unique opportunity 
to promote the importance of public engagement in 
understanding the significance of freshwater and to 
inspire people to help conserve freshwater bodies. We 
are working with our conservation partner INTACH in 
developing a unique and powerful freshwater research 
and education programme at Delhi NCR. The opportunity 
of working with HSBC employees is an enriching 
experience. They bring a huge amount of energy and 
commitment to field research, enabling scientists to collect 
significant research data, essential for informed decisions 
and action. They return from the field inspired with new 
ideas for a sustainable world. This is Earthwatch’s Citizen 
Science model in action, creating space for participation, 
rekindling exploratory spirit in science and to bring it 
together for a cause that is critically linked to our very 
existence.

To build a sustainable society that cares for its natural 
resources, we need to establish a new paradigm for the 
wise use and conservation of water. We do hope you will 
join us in our collective quest for healthy and sustainable 
freshwater ecosystems.

Raghuvansh Saxena
Country Director, Earthwatch Institute India

Manu Bhatnagar
Principal Director, Natural Heritage Division

Indian National Trust for Art and Cultural Heritage
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INTRODUCTION
Water is the basis for all living ecosystems. It is one of the most important natural resources upon which 
social and economic activities and ecosystem functions depend. The importance of water resources 
for sustainable development and its impact on the quality of life cannot be overemphasized. However, 
there are studies that predict that with changing climatic conditions, the intensity of rainfall will increase 
and yet cause scarcity of water. This has implications for a range of disciplines, including water resource 
management, urban planning, and agriculture.

Given the effects of urbanisation on the hydrological cycle and supply and quality of water resources, 
freshwater management has become a huge challenge for cities. The aquatic habitats in urban areas 
provide a wide range of key ecosystem benefits to cities and citizens. Some of these water bodies harbour 
a great diversity and concentration of bird species. Thus freshwater resources are vital for meeting the 
basic needs of living beings.  When the quality of waterbodies in urban areas get degraded, the entire 
ecosystem dependent on these, including human lives, becomes vulnerable. Conservation of freshwater 
bodies including wetlands thus becomes imperative in the context of an environment where water is 
scarce. 

Thus, there is a need for an effective water resource management system for conservation of vital natural 
water bodies, including river basins, wetlands and lakes, for the sustenance of critical ecosystems, 
industries and communities.
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The following water bodies are recognized as 
wetlands:
w Oxbow lakes, Riverine marshes 
w Freshwater lakes and associated marshes (lacustrine)
w Freshwater ponds (under 8 ha), marshes, swamps (palustrine)
w Shrimp ponds, Fish ponds
w Shallow sea bays and straits (under six meters at low tide)
w Estuaries, Deltas
w Sea beaches (sand, pebbles)
w Intertidal mudflats, Sand flats
w Mangrove swamps, Mangrove forest 
w Coastal brackish and saline lagoons and marshes
w Salt pans (artificial)
w Rivers, streams – slow flowing (lower perennial)
w Rivers, streams – fast flowing (upper perennial)
w Salt lakes, Saline marshes (inland drainage systems)
w Water storage reservoirs, dams
w Seasonally flooded grassland, Savanna, Palm savanna
w Rice paddies
w Flooded arable land, Irrigated land 
w Swamp forest, Temporarily flooded forest 
w Peat bogs

Water Bodies: IUCN Definition
“ Submerged or water saturated lands, both natural and 
manmade, permanent or temporary, with water that is static or 
flowing, fresh, brackish or saline, including areas of marine water, 
the depth of which does not exceed six metres at low tide.”

Source: INTACH, 2008
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Nature of waterbodies in Delhi NCR
The existing waterbodies of Delhi NCR can be classified 
under the following categories:

1. Most of the waterbodies are village ponds. The surface 
spread range for ponds is 700 sq. m. to 2500 sq. m. The 
village ponds are mostly created waterbodies having 
very small localised catchments for gathering rainwater. 
Their original purpose appears to have been to cool the 
water buffaloes and to irrigate the adjacent fields. The 
availability of tube wells and canal water led to a decline 
in the usefulness of these ponds. Some of the ponds 
have become absorbed in the village abadi area where 
they have been used to discharge the local waste waters 
and thus become cess pools.

2. The original village abadis are almost invariably situated 
on low hillocks or humps from which the generated 
rainfall runoff flows into ponds at the periphery. Almost all 
the villages had or still have 2-4 ponds.

3. A few lakes remain. Most prominent are:

w Bhalaswa Lake (a 47 ha fresh water oxbow lake on 
the river floodplain) now cut off from the river by the 
intervening right main embankment.
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w Sanjay Lake (a 17 ha meander 
scar on the floodplain) in East 
Delhi cut off from the river 
because of the intervening left 
main embankment.

w Najafgarh Jheel which used to be 
the largest lake in this area, now 
lies mainly on the Haryana side 
of the inter-state border.

w Naini Jheel in Model Town.

w Hari Nagar lake.

w Mayapuri lake (adjacent to the 
Ring Road flyover at Naraina).

w Shamspur Jheel (Najafgarh 
Jheel).

w Kitchner Lake, Dhaula Lake. 

w Sariska, Surajpur, Bhindaws and  
Hindon Barrage to name a few.

4. Marshes are to be found 
mainly within the floodplain 
embankments including 
Yamuna Biodiversity Park 

on the floodplains of river 
Yamuna along Wazirabad 
area. Jahangirpuri Marshes, 

which is presently the largest 
waterbody in Delhi, is outside the 
floodplain embankments.

5. Significant historical waterbodies 
are also to be found (stepwells 
or baolis are excluded from the 
category of waterbodies). 

While the water spread is under 
pressure, the water quality has also 
deteriorated. This is mainly due 
to waterbodies receiving polluted 
inflows in unsewered areas, pollution 
generating activities being carried 
on in the waterbody itself, garbage 
being dumped in the waterbody. This 

leads to the waterbodies becoming 
a breeding ground for disease 
producing vectors and at the same 
time, allowing polluted water to 
percolate to the underlying aquifers.

Need to conserve 
waterbodies in  
Delhi NCR
In view of the unavoidable reliance on 

groundwater, there is a pressing need 

to augment the declining groundwater 

reserves. This is the basis which 

endows the remaining waterbodies 

with a new raison d’etre – the larger 

number of waterbodies can now 

constitute:

w Dispersed aquifer recharge 

structures for enriching the local 

groundwater regime.

w Habitats for aquatic and avian 

biodiversity which is vanishing 

from Delhi NCR.

w Substantially add to the visual 

attraction of the area.

w Cool the micro-climate.

w Offer recreational possibilities.
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w Enable sustained tube well 
operations in the local area for 
decentralised water supply.

w Increase soil moisture to support 
enhanced vegetation growth in 
the localised area.

w Also act as carbon sinks.

Problems pertaining to 
survival of waterbodies 
in Delhi NCR
The different classes of waterbodies, 
face both common and distinct 
threats. Thus:
w Due to urbanisation, flows from 

catchments to waterbodies are 
interrupted.

w In years of poor rainfall, the 
waterbodies dry quickly.

w Most river-fed waterbodies 
are disconnected from the 
river because of intervening 
embankments.

w Siltation of waterbodies takes 
place through settlement of 
sludge from waste waters inflow 
leading to eutrophication of 
waterbodies.

w Solid waste is also disposed into 
some waterbodies.

w In many cases, the ponds have 
become engulfed in the abadi 
area and become cesspools 
of waste water and habitats for 
disease vectors and the villagers 
now view them as a nuisance.

Source: INTACH, 2008

Wetlands: A  
Background and 
Perspective
The ecosystem services provided 
by wetlands are innumerable. Apart 
from various ecological functions 
such as groundwater replenishment, 
water purification, a wide range of 
commercial products, recreation and 
tourism and cultural values, wetlands 
are huge reservoirs of biodiversity. 
The aquatic vegetation present in the 

wetlands helps reduce pollution levels 
by absorbing nitrogen, phosphorus 
and heavy metals.

According to the Ramsar 
convention(Article 1.1) wetlands 
are defined as “areas of marsh, fen, 
peatland or water, whether natural 
or artificial, permanent or temporary, 
with water that is static or flowing, 
fresh, brackish or salt, including areas 
of marine water the depth of which 
at low tides does not exceed six 
meters.” Wetlands share 0.0001 per 
cent of earth’s water sources (IUCN 
1996) and support a huge diversity of 
organisms ranging from microscopic 

phytoplankton to large mammals and 
birds.

The Ecosystem Millennium 
Assessment, states that wetlands 
are the habitat that has been most 
affected by development and are 
being lost more rapidly than any other 
habitat in the world. Once covering 
12 percent of earth’s area, 50 per 
cent of the world’s wetlands of those 
that  existed in 1900 have been lost.
(Dugan 1993, OECD 1996).

The gradual loss of wetland habitats 
and increasing degradation lead to 
the decline of many bird species. 
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Wetlands provide foraging and 
breeding sites for avifauna. 

Many of these breeding sites 
are now under heavy threat 
due to degradation, water-level 
destabilisation, sedimentation, 
contamination, nutrient inputs and 
invasion of exotic plants and animals. 
With degradation of habitat, the 
species dependent on that habitat is 
affected. Conservation of wetlands 
thus becomes imperative for the 
preservation of several floral and 
faunal species. The biodiversity of 
lake and pond ecosystems is currently 
threatened by a number of human 
disturbances, of which the most 
important include increased nutrient 
load, contamination, acidification, and 
invasion of exotic species (Bronmark 
& Hansson, 2002).

In a study conducted during 2002- 
2005, Gopakumar and Kimal (2008) 
showed that population of White- 
breasted Waterhen Amaurornis 
phoenicurus phoenicurus was 
declining due to clearing of wild 

vegetation, filling of water bodies, 
change in landuse pattern and 
construction activities. The study 
proved that wetlands are necessary 
for the breeding of this species. And 
the loss of wetlands could threaten 
the very survival of this species. 
Effective management of existing 
wetland habitats is thus crucial for 

conservation purposes. 

In Delhi, the total wetland area is 

estimated at 2556 ha, that is around 

0.86 per cent of the geographic area. 

The major wetland types are river/

stream (1116 ha), tanks/ponds (518 

ha), waterlogged (natural/man-made) 

areas accounting for 23.2 percent of 

the wetlands (577 ha) and reservoirs 

(230 ha), as per National Wetland 

Inventory published by the Ministry of 

Environment and Forest. It identifies 

11 natural lakes and 352 manmade 

ponds/tanks in a total of 573 lakes/

wetlands in Delhi. A majority of these 

water bodies are in a deteriorated 

state due to various factors.
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Biodiversity of the Okhla Wetland - 
An Important Bird Area (IBA)
The Okhla Wetland on the river Yamuna provides 
suitable habitats with plenty of open spaces, food 
and breeding grounds for a diverse variety of flora 
and fauna. 

Okhla Wetland has been designated as an 
Important Bird Area (IBA) by the Birdlife 
International, an alliance of 116 conservation 
organisations. IBAs are places of international 
significance for the conservation of birds at the 
global, regional or sub-regional level.

Since the creation of a barrage on the river and 
the resultant creation of a water body, the bird life 
has shown increase. Urfi (2003) has compiled a 
list of 302 bird species from this site. An additional 
27 species have been listed by Harris (2001) as 
probable. They need confirmation. During winter, 
between 14,000 and 20,000 waterbirds are 
recorded. This site qualifies in IBA A4iii criteria 
(i.e. the site is known or thought to hold 20,000 
waterbirds). 

As the river Yamuna falls on the route of the 
migratory birds, a large number of them halt at the 
Okhla Barrage in winters. This water body renders 
good water levels along with suitable breeding and 
foraging grounds for migratory birds. According to 
the Indian Wildlife Club, an online nature club, over 
300  species of birds (out of about 450 species 
recorded in and around Delhi) can be spotted here. 

Almost 50 per cent of the birds found at Okhla are 
migratory birds coming from Tibet, Europe and 
Siberia. Several migratory birds visit the sanctuary 
in large numbers in winters with the most common 
being the Northern Shoveller and Gadwall. The 
Northern Pintail and Ruddy Shelduck, rare migratory 
birds like the Garganey, Common Shelduck, Comb 
Duck are also seen occasionally (IHC, 2012). 

The total Okhla list includes two Critically 
Endangered species, nine Vulnerable species, 
seven Near Threatened species and one 
Conservation Dependent species. Some species, 
such as Baikal Teal, Greater Grey-headed Fish 
Eagle, and Bristled Grass-Warbler have not been 
seen in recent years (Urfi 2003).  

Critically Endangered

Oriental White-backed Vulture Gyps bengalensis

Long-billed Vulture Gyps indicus

Vulnerable

Spot-billed Pelican Pelecanus philippensis

Lesser Adjutant Leptoptilos javanicus

Baikal Teal Anas formosa

Baer’s Pochard Aythya baeri

Pallas’s Fish-Eagle Haliaeetus leucoryphus

Greater Spotted Eagle Aquila clanga

Sarus Crane Grus antigone

Sociable Lapwing Vanellus gregarius

Indian Skimmer Rynchops albicollis

Bristled Grass-Warbler Chaetornis striatus

Yellow Weaver Ploceus megarhynchus

Conservation Dependent

Dalmatian Pelican Pelecanus crispus

Near Threatened

Darter Anhinga melanogaster

Painted Stork Mycteria leucocephala

Black-necked Stork Ephippiorhynchus asiaticus

Oriental White Ibis Threskiornis melanocephalus

Ferruginous Pochard Aythya nyroca

Greater Grey-headed Fish-Eagle Ichthyophaga ichthyaetus

Black-bellied Tern Sterna acuticauda
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A partnership for 
Conservation
The wetlands in India, which are 
rich habitats for aquatic as well 
as terrestrial species, are facing 
increasing degradation and losing 
valuable functions.  Loss of wetlands 
could lead to decline in certain 
species and pose a serious threat to 
their survival.

Realizing the pressing need for a 
conservation approach to urban 
freshwater bodies Earthwatch and 
INTACH have come together in a 
unique partnership by creating a 
‘Citizen Science’ programme aimed 
at safeguarding critical ecosystems 
dependent on these natural water 
resources, which is supported by 
HSBC.

This initiative is a part of the global 
HSBC Water Programme (HWP). 
HWP is a five year, $100 million 
programme in partnership with three 
NGOs which rank amongst the 
world’s most respected environmental 
and development organisations. 
Together with Earthwatch, WaterAid 
and WWF, the Programme will deliver 
the powerful combination of water 
provision, protection, information 
and education; resulting in the most 
ground-breaking water programme 

committed to by a financial 
organisation. The Programme will 
benefit communities in need and 
enable economies to prosper, driving 
development and socio-economic 
growth.

It is expected that this programme 
will create opportunities for citizens 
to contribute to water conservation 
by encouraging them to undertake 
research & monitoring, learn and 
disseminate conservation models 
that could conserve and save the 
waterbodies.

This programme aims at inspiring 
citizens to value water resources, 
understand the local and global 
freshwater challenge and 
take proactive action for water 
conservation and management. 
This is a cross-cutting programme 
that will educate and involve 
HSBC employees and volunteers 
in freshwater research through a 
participatory field programme. 

By collecting water data and 
monitoring the freshwater bodies, 
these volunteers will help address 
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local water issues and data collected 
by them could be used to help further 
strengthen the conservation of the 
fresh waterbodies.

Key Programme Purpose: 
v Improve the understanding of 

freshwater ecosystems and 
the drivers of change that 
compromise the resources and 
the services that they provide.

v Engage people in freshwater 
research and education so that 
they understand and act to save 
and conserve these precious 
ecosystems. And in the process, 
help develop environmental 
leaders who integrate 
environmental considerations into 
their everyday decision making.  

The ‘Citizen Science’ 
based experiential 
learning model
This Citizen Science programme is 
aimed at developing environmental 
leaders who will mainstream water 
conservation considerations into 
their everyday decision-making both 
at personal and professional levels. 
The overall objective is to equip 
participants with the knowledge, 
plans and support to play an active 

Environmental
Sensitivity

Giving people 
experiences which 

connect them 
personally to nature & 

sustainability issues

Increasing people’s 
awareness of scientific 

method, environmental 
knowledge &  sustainability

Broadening horizons 
through exploring 

different attitudes to 
the environment & 

sustainability

Encouraging a sense of 
agency and ideas for 

action beyond the field 
programme

Environmental
Knowledge

Decisions and actions which 
drive environmental sustainability

Immersive experiential learning, 
grounded in a scientific research project

Beliefs & 
Values

Purposeful 
Vision & Action

Th
e 
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ea
rn
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g 

m
od

el
role in championing the cause of 
water conservation.The programme, 
therefore, serves to build conservation 
capacity  - the capacity of individuals 
to become conservation leaders of 
the future. 

In order to educate people and 
develop them as environmental 
leaders with zeal and enthusiasm, 
it is essential that they become 
environmentally literate. It is through 
environmental education, that 
environmentally literate individuals 
emerge.

This Citizen Science initiative has 
the potential to  modify people’s 
attitudes, beliefs, decisions and 
actions regarding environment 
and sustainability. To do so, this 

framework sets out a number of 
criteria around which we look to 
create experiences and opportunities 
to support learning and development 
among citizens and volunteers.

1. Knowledge - Environmental 
Knowledge: learning about science 
and scientific methodology; research 
programme/project participants 
are part of; relevant research area; 
environmental general knowledge, 
social movements, government 
policies etc.

2. Sensitivity - Environmental 
Sensitivity: (re) connecting with 
the intrinsic value of nature; 
(developing) an empathetic view of 
the environment. Understanding the 
process of influencing  others and 
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creating change in the participant’s 
daily context at work / home / local 
community.

3. Values and Beliefs: Encouraging 
participants to explore their own and 
others’ values and beliefs in relation 
to the natural world. 

4. Purposeful Vision and Action: 
Encouraging participants to explore 
their personal vision for a sustainable 
world and identify actions / build 
an action plan for themselves to 
implement after their return from 
the field programme. Participants’ 
action plans are built across their 
various spheres of influence – 
personal actions, influencing family/
team, influencing their community/
organization, etc.

The Head, Heart and 
Hand approach 
This programme combines training 
for an outdoor environmental field 
research project that is relevant to 
sustainability issues, often in remote 
and inspiring locations, with sessions 
designed to increase understanding 
of environmental issues and enable 
sustainable change.

This unique model is capable of 
impacting participants’ hearts and 
minds – inspiring enthusiasm and 
commitment and turn ideas into plans 
for action. This approach transforms 
people by enabling them to step out 
of their normal surroundings onto 
an experiential learning opportunity 
on a research project. The ‘Citizen 
Science’ model of engagement strives 
to be a catalyst to create lasting 
change in participants’ attitudes, 
beliefs, decisions and actions 
regarding the environment and 
environmental sustainability. 

Promoting ‘Citizen 
Science’ approach for 
the conservation of 
urban fresh waterbodies
Fresh waterbodies are widely 
recognised as important ecosystems 
with diverse attributes including 
distinctive avifauna.

Increasingly, these waterbodies are 
coming under serious threat and there 
is a pressing need for committed 
conservation action  - not only by 
conservation agencies but also the 
public at large - to save them.

The experience The impact The outcome

Bespoke 
facilitated 
sessions

Relevant 
environmental 

research

Head 
Building knowledge 
and skills
Heart 
Inspiring passion 
and commitment

“Tell me and I forget, teach me and I remember, involve me and I learn”
-Benjamin Franklin

Hands 
Turning ideas into action

Outdoor space

Environment 
Leaders and Climate 
Champions who 
inspire real, lasting 
change
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Citizen Scientists – members of the 
public who voluntarily help scientific 
studies - make a real difference to 
scientific research and make positive 
contributions towards developing a 
sustainable world. 

Involving the public at large at the 
field level itself empowers them 
with knowledge, understanding and 
conviction to build conservation 
efforts. It is anticipated that such 
programmes will inspire citizens  
to get increasingly involved in 
conservation and sustainable 
development priorities—in the 
field and at home.  The idea is to 

encourage participants to share their 
experiences with others, to transfer 
their skills and enthusiasm to more 
and more people – be it at their 
workplace, peer groups or at home. 
The knowledge, inspiration and 
insight they take back to their own 
communities could influence the lives 
and attitudes of those around them for 
years to come. 
Realizing the potential of ‘citizen 
science’, this programme has been 
structured to bring people and science 
together at the field level.  

Citizens joining in this participatory 
research and conservation 

programme are expected to study 
the water quality and its effects 
on the functioning of the wetland 
ecosystem and participate in field-
based experimentation and data 
collection. The programme aims at 
building an in-depth understanding 
of various water quality parameters, 
their significance, primary cause 
of pollution, and its relation with 
the biodiversity, besides giving an 
introduction to flora & fauna including 
various migratory and inland bird 
species.

Expected individual actions 
by the citizen scientists
- Monitoring and research on 

water quality and bird life: 
understanding the linkages 
between water quality and its 
impact on ecosystems and 
biodiversity.

- Awareness and outreach to 
disseminate intricacies of 
ecosystem functioning such as 
how environmental drivers impact 
water quality.

- Movement for a participatory 
conservation practice.

ME

My Organisation

My Team

My Family

My Community

My World
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Key areas of citizen science research and monitoring at  
an Urban Freshwater Ecosystem
a) Water Quality Assessment
1. Visual observations: general conditions pertaining to: water flow, quality, odour; ecosystem, buffer, flora, 

weeds, algal blooms, etc; buffer condition- vegetation types, invasive, non-invasive, pollution (garbage), land 
use in floodplain, resource use by people in general and specific uses.

2. Bio-chemical measurements: recorded using field testing equipment- pH, salinity, electrical conductance, 
total dissolved solids, dissolved oxygen, nutrients- ammonia, nitrates, nitrites, phosphates.

3. Optical measurements: turbidity (Secchi disk), euphotic depth. Field water analysis kits will be used to 
measure physico-chemical parameters. Titrimetric and colorimetry tests will be carried out using these kits, 
while hand-held portable instruments will be used for measuring pH, salinity, electrical conductance, total 
dissolved solids and dissolved oxygen. 

b) Bird Diversity Assessment
1. Point counts and total bird counts from sampling location. Identification and listing of species observed 

during different seasons.
2. The observer(s) perform a standardised survey along a series of points, searching bird species both water 

birds and terrestrial. For each species detected, they record the distance from the point.  

The high-quality data generated during this programme, besides giving us a clarity on the ecosystem health, will 
also positively contribute towards effective management practice for urban fresh water conservation. 
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Such projects bring together 
institutions and individuals to 
understand and inform critical 
environmental issues by combining 
world-class scientific field research 
with experimental learning 
programmes that inspire the 
leadership change. We believe 
that the future decisions regarding 
the environment must be based on 
objective science. We also believe 
that by involving a diverse range 
of people in scientific research and 
education, they gain the knowledge, 
skills and motivation needed to take 
responsibility for the environment.

Programme Overview: 
citizen scientists 
at work in Urban 
Freshwater  
Ecosystems 
As citizens, we are responsible for 
contributing towards conservation 
and protection of these ecosystems 
in our cities. Earthwatch – INTACH 
and HSBC, provide you with an 

opportunity to participate in research 
activities that will ultimately help in 
conservation efforts for freshwater 
bodies. The programme provides 
a platform for enthusiastic and 
committed citizens to be a part of this 
conservation effort.

As a ‘citizen scientist’, one would be 
involved in undertaking the following 
activities that would give hands-on 
experience and knowledge on water 
quality and related effects along with 
an opportunity to be familiar with the 

biodiversity of the area,  
particularly avifauna.
v Collection of water samples 

for water quality monitoring: 
water samples collected from two 
points at the site.

v Field testing of water samples 
for various parameters: the field 
testing will be done using field 
testing kits and the prescribed 
format of HSBC-Earthwatch’s 
CSL programme. These include 
turbidity, nitrates and phosphates. 

Impacts of citizen science based action:

Scientific Paper  
and report

Local action

Field data collection, 
compilation & analysis

Better understanding on 
freshwater ecosystem and its 

threats

Conservation measures identified 
and strategies developed at 

departmental level

Consensus and citizen action for 
better management conservation 

of water resources
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Potential participants: The 
programme is open to citizens from 
all walks of life. There are customized 
programmes for corporate employees, 
NGOs, government employees, 
teachers, students, youth and family 
groups.

Objectives of the programme: 
Through this programme, Earthwatch 
aims to achieve the following.
v Provide hands-on opportunity 

to participate in freshwater 
conservation work and also, 
undertake field research on 
impacts of pollution on wetland 
ecosystems.

v Connect global environment 
issues to local environment.

v Stimulate ideas for actions at 
personal and professional levels.

‘Scientist for a day’ 
programme
A typical one-day programme’ it 
introduces the participants to water 
quality and biodiversity issues at a 
local level. The programme will have 
a mix of field-based observation and 
learning, presentation and facilitated 
learning sessions. 

The interactive facilitated session 
includes developing individual and 
group action for sustainable living and 
effectively influencing people to take 
actions for freshwater conservation.

As ‘citizen-scientist’ participants make 
valuable contributions in research 
on water quality and avifaunal 
biodiversity, ideas and plans for 
sustainable freshwater conservation 
at individual level and promoting 
it within the participant’s sphere of 
influence, develop group actions and 
a network to initiate actions towards 
the same.

Personal and professional value 
addition: The programme also 
provides inspirational professional 
development opportunities for 

Programme Overview
Urban Freshwater Ecosystems 

Working outdoor in the wetlands  
Collecting Data for scientific research

World

v	 The environmental 

issues 

v		Science of water 

quality

v		Socio-Economic 

Impacts

Community

v		Perception of 

freshwater and 

biodiversity issues 

in my community/

organisation

Individual 

v	My personal vision 

v	Community in action 

Team 
Field programme team 

Participants: shared experience and support

participants through participation 
on environment and freshwater 
sustainability programmes- catalyzing 
behaviour change and fostering a life 
long commitment to the environment; 
foster innovative thinking among 
participants on the role they could 
play in providing solutions to 
sustainable challenges; sessions on 
what one can do at workplaces and 
homes to make a positive difference 
to water issues.

Through working in small 
diverse teams in a challenging 
environment, participants will 
derive substantial personal and 
professional development benefits, 
including leadership and teamwork, 
creativity and innovation, building 
and maintaining relationships, 
project planning and management 
and understanding and tackling 
sustainability challenges.
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