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This State of Science Brief was produced as an output from an India-UK
Water Centre Grassroots Field Exposure Session held in the Sundarbans
delta, India from 10™ to 12t December 2018.

O IR e & g8 Rufd YRd g 51d ds gR1 10 ¥ 12 fadeaR, 2018

TP Yaxa Seel, HRd T IR T TEC Bics TRIUOR (STURY
TR GR & 3R T3) HT Ufawd ATl |






1. Background

A Field scale perspective may lead to new ways of conceptualising
problems and reveal unexpected new solutions (Bharucha 2018").

The India-UK Water Centreimplementediits first Grassroots Field Exposure
Session (GFES) with a view to develop an in depth understanding of
the water resource management regime of the Sundarbans region and
to promote collaborative research to improve the water security of the
region.

The GFES, which was led by Dr Lalu Das (Bidhan Chandra Krishi
Viswavidyalaya (BCKV), WB) and Mr. Dhaval Joshi (Advanced Center for
Water Resources Development and Management (ACWADAM), Pune)
specifically aimed at understanding the

* Underlying issues and dynamics associated with the intense
competition between the key water-use sectors, irrigation and drinking,
in the region.

'Bharucha, Z. P, Sosa, M., Bhave, A., Chattopadhyay, R., Green, M. and Krishnaswamy, J. (2018)
Stakeholder engagement in hydro-climatic services in India. Brief 06 India-UK Water Centre (28pp.)
Wallingford, UK and Pune, India

2IPCC, 2007, Climate Change (2007): The Physical Science Basis. Contribution of Working Group
| to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge
University Press, Cambridge, U.K.; New York, U.S.A. World Bank, (2014) Report No. 88061-1N

Banerjee K (2013) Decadal Change in the Surface Water Salinity Profile of Indian Sundarbans: A
Potential Indicator of Climate Change. J Marine Sci Res Development S11: 002.
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* Impacts of anthropogenic and natural factors like agricultural
intensification, population increase, saline water intrusion, natural
disasters, climate change, etc. on water availability and quality in the
region (IPCC, 2007; World Bank 2014; Banerjee 2013?).

A team of twenty three scientists working on varied aspects of water
security research from across the UK and India participated in the GFES.
The participants engaged actively with stakeholders including, local
NGOs, farmers, block water managers and women self-help groups in
Gosaba and Sandeshkhali blocks of North 24 Parganas and South 24
Parganas districts of West Bengal.

In depth interactions with stakeholders and field observations, helped the
participants generate a baseline understanding of challenges associated
with water security, and identify key knowledge gaps in the region.

2. Summary of Key Issues

2.1. Global warming and climate change

The Sundarbans is considered one of the most vulnerable pieces of land
under the context of global warming and climate change, given the high
rate of sea level rise (3.5 mm per year) along with accelerated rate of
seawater warming of about 0.50C per decade over the Bay of Bengal
(IPCC 2007).
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The vulnerability of the region is enhanced by local physico-climatic
conditions like high rate of soil erosion coupled with increased soil
and water salinity (due to sea water intrusion) (Banerjee 2013). This is
exacerbated by the erratic nature of monsoon onset and withdrawal,
along with frequent and sudden occurrences of intense cyclonic storms
(like Aila in 2009) and occurrence of unpredictable meso-scale activities
in the pre-monsoon season.

2.2. Competition between drinking and agricultural water
demand

Agricultural and allied activities (such as fishing) are the main sources of
income and livelihood in the region; these activities are highly freshwater
dependent.

Due to high levels of saline water intrusion in surface and ground water,
the region suffers from severe water crisis and even the basic need of
freshwater for drinking and livelihood remains unfulfiled. The crisis is
further aggravated in the summer season where groundwater depth is
found to deplete many fold®.

2.3. Overexploitation of the resource: Impacts on ground water
The increasing demand for agricultural produce, especially rice, has led

30n field observations and Stakeholder inputs
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to significant changes in the cropping pattern of the region. Paddy rice,
which was cultivated once a year, is now being cultivated in the winter
season as well. Paddy rice, being a water intensive crop, has not only
seriously stressed the ground water resource, but has also impacted the
cultivation of other indigenous vegetables crops. Further, the improved
varieties and agricultural practices introduced in the region focus on crop
productivity but not much on the crop-per-drop aspect.

The unregulated and inefficient consumption of water resource for
agriculture, along with increased abstraction and unprecedented rise in
the number of new tube wells being installed, is leading to increased
vulnerability of local communities to year-round water scarcity and
degrading water quality.

2.4. Arsenic contamination in ground water

Arsenic in ground water is being reported across the state, the element
itself being an inherent substance in deeper soil layers. With increasing
dependence on groundwater for agriculture and domestic uses, Arsenic
contamination is becoming common, with increased cases of Arsenic
poisoning in the region being reported (Chowdhury 2000%).

“Chowdhury UK, Biswas BK, Chowdhury TR, Samanta G, Mandal BK, Bas GC, Chanda CR, Lodh
D, Saha KC, Mukherjee SK, Kabir S, Quamruzzaman Q, Chakraborti D (2000) Groundwater arsenic
contamination in Bangladesh, West Bengal, and India. Environ Health Perspect 108(5):393-397
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3. Specific Knowledge and Data Gaps

3.1. Need to understand local water resource dynamics

It is crucial to develop an in depth understanding of the nature and
dynamics of local water resource systems and engage with the
communities in devising strategies for sustainable water resource
management. Therefore, it will be essential to:

* Improve the understanding of the aquifer system, especially the
influence of its lithology on water recharge, water quality and storage.

* Map exact aquifer recharge areas for interventions and application of
the water balance model to understand sustainable water abstraction
rates.

» Understand the alluvial - geological setting of the area and impacts of
its proximity to coastal environment to devise the nature of recharge
strategies that can be adopted in the region.

» Develop detailed understanding of local soil resource in terms of its
fertility and nutrient composition

 Explore the potential ecological role of ponds and how their provisioning
services can be sustained for agricultural purposes, without impacting
other ecosystems services and causing irreparable damage.

10
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3.2. Developing customised interventions for sustainable water
resource management

There is a need for further study on:

* Improved crop varieties suited to local conditions; including setting up
of experimental plots for potential crops and their varieties

» Cropping patterns and irrigation practices that consume less water and
ensure balance between water abstraction and income sustenance
need to be developed and propagated in the region.

* Improved canal systems and inhibiting salt water intrusion, including
understanding the impacts of installation of sluice gates to allow for
a unidirectional flow of water, to block the flow of saltwater landward
during high tides, particularly during storms.

* Identifying the constraints on deepening farm ponds in order to
maximise their storage potential

3.3. Ensuring drinking water security in an intensified agriculture
scenario

* There is a need to explore how the demand for water resource across
various needs can be balanced; especially for drinking and agriculture
as both are dependent on the same resource system (aquifers) though
through different sources. This would be key in mitigating the illimpacts
on the society, especially on women and children.
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* Research on improved water resource management practices at
household and community scale like rainwater harvesting, aquifer
management, reduced evaporation (constructing covered cisterns for
drinking water, perhaps linked to roof top rainwater harvesting), etc.
need to be introduced to ensure long term sustainability in the region

3.4. Granularity of monitoring network and mapping

* There is a need to drastically increase density and frequency of
monitoring of hydro—meteorological parameters given the sensitive
nature of the region. Additional groundwater monitoring points need to
be established in the region for regular data monitoring on parameters
like water level fluctuation, water quality, nutrient composition, etc.

* Fine resolution topographic mapping is required to understand the
drainage pattern of the region and to assist in devising improved
watershed management.

» Spatial data needs to be generated at local scale, on maximum
achievable depths for ponds and tools for estimating the safe depth
prior to excavation for ground water.

* Need for cross-sharing and standardisation of hydro-meteorological
and spatial data within academic, government and non-government
organizations
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3.5. Generating a deeper understanding of vulnerability of the
region to impacts of climate change.

* There is a need to generate an understanding of the extent of inherent
vulnerability of the region to impacts of climate change and natural
disasters. This would involve vulnerability profiling of the region taking
into consideration physical, climatic, ecological and social factors
determining vulnerability.

» Developing past and future climate change scenarios at a regional
scale to better understand the temporal scale of impacts of climate
change. Use of multi-sources gridded data (like IMD gridded data, CRU
and GPCP gridded data) and RCMs and GCMs simulation with some
uncertainty range may be useful in this context as the target region is
remotely located and no weather and climatic data is reliably available

» Understanding the potential impacts of climate change, erratic nature of
monsoon and natural disasters like storms on the local water resource
dynamics, specifically on availability of surface and ground water, is
also essential.

* There is a need to develop a holistic adaptation and mitigation plan to
improve livelihoods, in order to reduce the overall vulnerability of the
region to water scarcity.
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4. Knowledge exchange/capacity
Development Requirements

To build up the resilience of the Sundarbans ecosystem it is essential to
understand the local water resource system, train local water managers
on better water resource management and generate awareness amongst
the local communities on better water conservation and use.

4.1. Multi-Level Stakeholder Engagement

+ Engagement between the scientific community, and regional and local
level water managers is required to understand the socio — economic
— political dynamics associated with water availability, abstraction and
consumption in the region

Feasibility of adopting field based technical solutions (as discussed in
the earlier sections of this brief) needs to be validated for the region.
This requires technical dialogue exchange between multi-disciplinary
actors like scientists, NGOs, local communities and local Government.

Building knowledge-sharing networks i.e., community-scientists;
community-policy makers; community-government; within different
ethnic groups, genders and Panchayat Raj institutions (PRIs) can help
to ensure information flow across various stakeholders and encourage
scientists to work on continually improving the knowledge base.
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* Collaborative communal actionis required forimplementation of any new
water management/ livelihood improvement regime like cooperative
marketing of produce, communal rehabilitation of water supply, or
sharing of croplands in the region; here involving stakeholders from all
levels in the planning process is key

4.2. Capacity Building/ Awareness generation on improved
WRM interventions

* There is a need to improve the technical and scientific capacity of
regional and local research institutions. Training, workshops and seed
funding aimed at exposing local researchers to state of art science
and technology and upgrading technical infrastructure can provide long
term benefits to these stakeholders.

* There is also need to build technical capacity at local government
institutions by introducing techniques for field based watershed
mapping, installation of local weather monitoring stations, use of
existing and new data as well as on implementation of ground level
watershed management, storm proofing and rain water harvesting
activities.

* Training amongst the agricultural communities on optimal water
utilisation and improved irrigation practices, introduction of salt and
heat tolerance crop varieties, small-scale land sculpting (e.g. creating
raised beds), awareness on government schemes for watershed
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management, hydro — meteorological services, etc. is also needed.

* Furthermore, community scale awareness generation on rain water
harvesting (at household, school scale), water conservation, and
disaster preparation would also help the local community be more
resilient to water stress under a changing climate.

5. Future

In order to sustain livelihood development in the Sundarbans regions of
West Bengal, it is important we understand the climate-surface water-
groundwater-agriculture nexus Improved and increased knowledge on
factors, such as the role of access to cheaper energy in local groundwater
development, impact of natural disasters and climate change, underlying
ecological factors, etc. can go a long way in generating a deeper
understanding of this nexus.

Reducing vulnerability of communities and their livelihoods through
designing research themes aimed at improving understanding of local
conditions and implementing them through informed programmes and
policies should be a forefront agenda to sustain the fragile environment
of the Sundarbans.
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