Water: Brief

Freshwater resources analysis from Water Harvesting
Structures in the Sambhar Salt Lake region, Rajasthan

Using new scientific knowledge to help stakeholders set objectives
for freshwater management May 2020

INDIA-UK
Water Centre

WRA-J&
STl &g,



15

Freshwater resources analysis from
Water Harvesting Structures in the
Sambhar Salt Lake region, Rajasthan

Using new scientific knowledge to help
stakeholders set objectives for freshwater

management

TR e i &4, AT | ofd
T Te13fl O Hid Ut & Iaret
CARGEGLIYI

S Tt & FeieH & o fgauRe! o Ie=al &

feRor & WeTIar /g AU dHE I HT STAT
HRAT

CITATION

A. Vicente, P. (2020). Freshwater resources
analysis from Water Harvesting Structures in
the Sambhar Salt Lake region, Rajasthan. Water
Brief 15 The India-UK Water Centre; UK Centre
for Ecology & Hydrology, Wallingford and Indian
Institute of Tropical Meteorology, Pune.

W, T fadie (2020) | R e dAF &, IRIH
T S oo ERe ¥ WS Ul & Hae bl
faaiwoT| od Wfénd 15 | URA-gdb od dg; HexX
BR SHIAT TS gigiareh, aifeihs T8 YRAT
IuIGR A fag SR, gor

Front Cover Photo: Aerial image of the Sambhar

Salt lake (Google Earth). All other images Paula
A. Vicente and Pexels

ii

Natural
Environment
Research Council

The India-UK Water Centre (IUKWC) promotes cooperation and collaboration
between the complementary priorities of NERC-MOoES water security
research.

YRA-Jh o % TH.N3.0Y - T1.3. 3R (G ) o YR SFHU &1 URRSH
TS dIsh & o TghridT 3R JgaNT & S¢ral a1 g |

This Knowledge Exchange Brief was produced as an output from an India-UK
Water Centre supported Researcher Exchange on Freshwater resources analysis
from Water Harvesting Structures in the Sambhar Salt Lake region, Rajasthan.
This research scheme received the collaboration of Water Harvest, Water Wisdom
Foundation, Indian Institute of Science Education and Research (IISER) Bhopal and
Indian Institute of Technology (IIT) Gandhinagar from 3 March — 22 March 2019.
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Figure 1: Roof rain water harvesting structure at Charasada village. Monsoon water collected in the
roof is diverted to an underground tank to be stored during dry months (Paula A. Vicente)



1. Background

The Sambhar Salt Lake region in the state of Rajasthan suffers, as many
other arid areas in India, from groundwater overexploitation mainly due
to an increased water demand for irrigation. Water availability is further
reduced due to the high concentration of fluoride and heavy metals
present in most groundwater sources, consumption of which has
negative impacts on human health. This area has also been affected by
recurrent droughts, and more severe droughts are expected in the future,
representing a major threat to water security and economic activities
dependant on water, such as agriculture.

This IUKWC junior researcher exchange scheme allowed the PhD
researcher Paula A. Vicente from University of Exeter to collaborate with
NGOs like Water Harvest and Water Wisdom Foundation, the Indian
Institute of Science Education and Research (IISER) Bhopal and the
Indian Institute of Technology Gandhinagar (IIT Gandhinagar) between 3
and 22" March 2019 with the objective of identifying challenges in water
resources management in rural Indian context and explore potential
solutions to address them. The exchange focused on analysing freshwater
resources quality and quantity in the Sambhar Salt Lake region, and
assessing how rain water harvesting can contribute to mitigate drought
impacts. Some of these findings were shared with local communities and
NGOs during a one-day workshop held on 15" March at Dudu, Rajasthan.
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2. Key Findings

The key findings highlighted in this Brief in general summarise the main
challenges that the scientific community can face when working on the
ground in rural areas of Rajasthan. Also, the methodology implemented
in this project could be applied to other water scarce regions of India or
other parts of the world affected by droughts, always considering the
local environmental, socioeconomic and political context.

The information required to assess the extent of the water resource
management problems, and the potential solutions in decentralised rural
locations in Rajasthan can be characterised by the following:

2.1. Local scale climate data

¢ The scale and low resolution of mathematical models used in weather
and climate forecasting make them unsuitable for the planning of
water resource management at a local scale.

e Observed data could potentially prove to be more suitable for the
development of statistical models which could provide more relevant
results at a local scale.
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2.2. Hydrological processes

e Understanding the hydrological processes at small scales requires
the use of models. However, these hydrological models need to be
calibrated with observed data, and the availability of such data in
these regions is very limited.

e Another factor hindering the assessment of water resources
management is the lack of monitoring of groundwater abstractions in
the region. This fact, linked to the complexity of groundwater modelling,
makes tracing contamination and pollution flows a difficult task.

2.3. Water quantity and quality

¢ According to climate models and meteorological records, Rajasthan
has experienced an increase in the average annual rainfall in recent
years. However, ponds and reservoirs in the area, which were filled
in previous years, have now dried up. This is likely to be due to a
combination of an increased water demand for irrigation and inefficient
harvesting and storage of rain water. This is creating water scarcity
problems which affect availability of water for both drinking and
agricultural purposes.

e Most of the current water sources in rural villages around the Sambhar
Salt Lake are found to be contaminated with E.coli and coliforms,
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fluoride and high level of total dissolved solids, or both.

e Like in most rural areas of India, agriculture is the main source of
income in the three villages covered in this study, where water intensive
crops like wheat and soybean are being cultivated extensively. This
plays a significant role in lowering the water table and at the same
time are thought to lead to an increment in groundwater contamination
by infiltration of pesticides and fertilisers. Increase in groundwater
contamination and salinity levels further affects its suitability for
agricultural uses.

2.4. Social challenges

® The social hierarchy is very remarkable in rural locations, dictating the
division of water sources according to social groups. Frequently the
water sources for higher casts present a higher quality than the rest.

e Women and girls are usually responsible for collecting water from
common sources twice a day having to walk up to 8km everyday.
Rooftop Rainwater Harvesting Systems (RRWHS) enable them to fetch
water directly from their property, which improves women’s health and
their quality of life drastically.

e Water-related Government schemes aim at improving drinking water
sources and water availability for agriculture. However, many times this
information does not reach the neediest segments of the population
and there is also a common belief among people belonging to lower
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casts that they do not qualify to access these schemes.

e Priority must be given to the most vulnerable strata of the society; the
NGOs Water Wisdom Foundation, Water Harvest and Prayas Kendra
Sansthan Harsoli (PKS) prioritise the installation of roof top structures
in households which are most vulnerable.

2.5. Imperative need for collaboration with local partners

Working closely with local Indian partners is a must, especially when
working in the field. This is due to a number of reasons, including:

¢ Potential language barrier when engaging with stakeholders;

¢ The importance of understanding the real needs of the end users and
to achieve results in the planning and further implementation of water
resource interventions; and

* The involvement of a local NGO in any intervention is critical for the
success and follow up of any development program.

2.6. Educational programs

* When it comes to water and its use in rural areas, the community needs
to be aware of the importance of this natural resource and the risks
associated with its misuse and the consumption of contaminated water.
This can be done by developing interactive awareness interventions at
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Figure 2: Snakes and Ladder board game to teach children the importance of water and

sanitation
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local scale, especially in schools (Fig. 2).

¢ These interventions contribute, to a large extent, to the success of the
water harvesting structures installed in the villages.

3. Specific Recommendations

14

3.1. Local scale meteorological and climatic modelling

¢ High resolution climate models which can represent changes at local
scale should be developed. This will require a high and new modelling
capability and the study of decentralised studies.

e Investment in in situ data collection and monitoring in order to quantify
the accuracy of the models, and to measure and overcome uncertainty
issues.

3.2. Availability of water quality studies at local level
e Monitoring to obtain records of observed data which can then be
statistically analysed and included in groundwater simulation models.

e Further research on affordable and easy to use water treatments at
household level in rural areas is needed.
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3.3. Understanding the bigger picture of short and long term
water resource interventions at all scales

In order to plan localised interventions, it is imperative that we:

¢ Study the sustainable water management practices in rural areas which
would benefit the society and the conservation of natural resources;
and

e Understand the feedbacks and interactions between adaptation
strategies at different scales.

3.4. Issues of social vulnerability and equity in the planning for
water resources

Social differences may be exacerbated under extreme climatic conditions
such as droughts. Therefore:
e There is a need for further analysis of these social aspects; and

e Consideration and inclusion of all stakeholders in the planning for
water resources in decentralised water systems.

3.5. Cooperation among all stakeholders

e A link between Government and local NGOs could facilitate the
transmission of information to locals, and the inclusion of social and
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educational support programs.

e These programs would ensure the suitability, operation and
maintenance of the water harvesting structures.

3.6. Multidisciplinary water management

Rural areas in India are more affected by the differences between higher
and lower casts than urban areas. Higher casts often have access to high
quality water sources. In addition, rural communities do not always have
access to centralised water systems. This makes them more vulnerable
to changes in climate patterns. Hence:

* These social and policy aspects should be included in the water
resources management framework and planning;

e Climate and hydrology experts could provide a valuable input in the
development of water resources management guidelines under future
climate projections; and

¢ NGOs working on ground can easily identify gaps in knowledge and/or
lack of structures at different scales from local to regional level, which
are relevant for the successful planning and implementation of climate
adaptive interventions.
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l 3.7. Education

Water education/awareness intervention should target:

e School programs to engage with children at an early stage. This is very
important for the evolution of health and water management related
practices in the near future; and

¢ Projects focused on community engagement and public participation.
These are necessary in order to disseminate the importance not only
of water availability and conservation, but also water quality, and to
promote health risk reduction practices among the population.

4. Capacity Development Requirements

Water resources management in decentralised systems needs to be
addressed through a very proactive and holistic approach. There is a
need to include practitioners and researchers who can understand the
bio-physical as well as the socio-economic dimensions of the design and
implementation of water supply interventions in rural areas in India. This
matter is currently gaining attention at international level, but it is still at
a very early stage of development and requires the participation of the
younger generations, and collaborative work at national and international
level.
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5. Future

This Knowledge Exchange Brief has highlighted key challenges in the
implementation of water resources strategies in rural locations in the
Sambhar Salt Lake region of India, and has put an emphasis on the
analysis of water quality from different freshwater sources.

The work undertaken by Water Harvest, Water Wisdom Foundation and
PKS shows that the application of rooftop water harvesting structures in
decentralised water systems contributes to improve the drinking water
security and wellbeing of the households. Nevertheless, it is essential
to build close collaborations with local and regional Governments to
work together in these initiatives and overcome financial and technical
challenges.

There is also a future need to study a broader range of alternatives which
could provide agricultural water of an adequate quality in rural areas, and
which would reduce the current overexploitation of aquifers.

Searching for solutions for ground-based challenges in arid and semi-arid
areas in Rajasthan is a very complex issue and requires high coordination
and participatory work to succeed.
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