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The India-UK Water Centre (IUKWC) promotes cooperation and collaboration
between the complementary priorities of NERC-MOoES water security
research.
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This State of the Science Water Brief was produced as an output of the
IUKWC workshop on “Developing hydro—climatic services for water security”
held in Pune, India in Nov/Dec 2016
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1. Background

The India—UK Water Centre hosted a scientific workshop on “Developing
hydro—climatic services for water security” in Pune, India in late 2016. The
workshop brought together scientists and stakeholders to explore the
scientific challenges involved in the production, translation, distribution
and use of climate information and tools to inform decision making in the
Indian and UK water sectors. The workshop explored knowledge/data
gaps, opportunities for future collaboration, the needs of key stakeholders
and ways of enhancing links between India-UK scientists and end-users
of hydro-climatic services.

2. Key Findings

The key scientific challenges identified involved in the production,
translation, distribution and use of climate information and tools for water
management in India were considered to include:

2.1. The development of in-depth understanding of physical
catchment processes

The need to better understand hydro—-meteorological processes along
with land surface-atmosphere interactions was identified as a key
challenge and one which is especially acute in mountainous and hilly
terrains. Advancements in catchment process research will require
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improvements to monitoring networks to provide higher spatial and
temporal resolution data. Support for experimental research catchments
with dense metrological, surface- and groundwater monitoring is crucially
important.

2.2. Understanding water availability and use

A key challenge to furthering understand of the pressures and risks
in relation to future water security was thought to be the lack of water
availability and consumption data across different socio-economic
sectors and environments. In addition to improved large-scale information
regarding water storage and use, there is a need for a high-resolution
local-scale studies of water availability and consumption in both urban
and rural environment.

2.3. Improving observation data

There are numerous and varied practices currently used across India in
collecting and making available relevant data. Limitations with respect to
quality control, data assimilation and accessibility along with streamlining
distribution channels were recognized as a key challenges. Options
suggested included creating collaborations and incentives for data
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snowmelt and monsoon processes to provide outputs at resolutions
and time-steps commensurate with hydrological requirements is a key
challenge. A shortage in appropriately skilled modellers and modelling
infrastructure was observed as being a constraint in this regard.

2.5. Interdisciplinary science

The development of hydro-climatic services is dependent on integrating
hydrological, geological, land-use and meteorological information.
However, to ensure such services are successful in reducing water
related risks, further integration with social science and local traditional
knowledge was recognized as key factors to improve accuracy. The
amalgamation of inputs from these different disciplines onto a common
platform was seen as a key challenge. Adopting such as approach would
improve understanding of the food-water-energy nexus through the use
of empirical data and the development of models for coupled systems.

2.6. Demand based service development

The use of outputs generated by current and potential future hydro-
climatic services at a grassroots level is a key challenge. Local community
stakeholders (such as farmers) must be provided with information and
guidance which is in line with their requirements. Whether related to rainfall
and soil moisture information for agriculture or for flood management in
urban areas, a demand-based research approach designed with such
end-users in mind is important.
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2.7. Training & capacity building

The need for capacity development including a broad need for scientific
training to enhance skills in hydro-meteorological modelling, statistical
techniques and remote sensing applications is essential. Additionally,
focused workshops or events aimed at local stakeholders to understand
and interpret hydro—-meteorological data are needed. The key challenge
in delivering these needs is additional funding resources dedicated to
such skills development.

2.8. User Engagement

Scientist-stakeholder interactions and user-oriented feedbacks are less
represented in the current development of hydro—climatic services. One
key challenge is a lack of common platforms for initiating stakeholder
engagement with scientists and policy makers. There is a need to devise
methodologies to integrate stakeholder feedback into research design.
There is significant need for communication between service providers
and users, and providing specific guidelines to different users for utilizing
products with differing needs.

2.9. Communicating uncertainty

Development and application of methods of communication specifically
regarding uncertainty in a form that aids decision-making and improves
understanding of risks.
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3. Specific Knowledge and Data Gaps

Category Knowledge and Data Gaps

Quantifying Water
Balances

¢ Improved assessment of water availability, particularly for mountainous regions
¢ Better use of observational information (e.g. remotely sensed precipitation and soil type data)
¢ Water demand data at decision-relevant scales (sub-basin)

Precipitation
forecasting

¢ Improved precipitation simulation; post-processing for flood forecast; monsoon process/
forecasting; high elevation precipitation/snowfall
¢ Prediction of extreme rainfall events

Land-surface

¢ The role of vegetation in hydrology, including soil moisture feedbacks and groundwater recharge

process ¢ Understanding of monsoon process, including sea surface temperature correction
understanding & e Fine-scale understanding of mountain hydro-meteorology

modelling * Snow and ice melt tends to be poorly characterized due to a lack of monitoring
Groundwater e Estimation of groundwater storage in fractured/non-homogenous aquifer systems
interactions e Sub-surface/surface/groundwater monitoring: higher spatial density; continuous monitoring;

coupled water quantity and quality

Standardized data/
data assimilation/
data sources

¢ Better integration between modelling and instrumented catchment data

¢ Improved assimilation routines synthesising point and multiscale data (e.g. remote sensing)
¢ Consolidation of data sources: common procedures/quality control

¢ Development of methods to incorporate citizen/stakeholder data into mainstream science

Land-use change

* Impact of land-use change on surface- and groundwater hydrology, including feedback to climate

Regional climate
modelling

¢ Improve downscale and bias correction at all scales

10
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4. Capacity Development Requirements

In addition to identifying scientific challenges and data gaps related to hydro-climatic services, key focus areas
were highlighted where improvements in research capabilities or stakeholder understanding are needed

Category Capacity Development Requirements

Facilitating improved | Different disciplines with different interests/ needs/ knowledge need to be linked through joint

collaboration capacity building at:

e Grass roots: improving connection between researchers and grass roots users. (e.g. via training
educational initiative which provide simplified but contextual message)

e Government agencies/policy stakeholders: mapping is needed to understand stakeholder goals
and interactions; secondments and internships may provide a route to improving understanding
simplifying scientific language is important; workshops and (active) online networks/web forums
could be used

Engaging the ¢ Encouraging and developing scientific curiosity and research process at school and college level
next generation of e Promotion of environmental science career options at schools/universities

scientists

Training ¢ Development of region-specific disaster preparedness, including training on flood forcasting

methods for scientists and stakeholders
¢ Training on statistical techniques for downscaling and bias correction
¢ Training on derivation of hydrological parameters from various satellite sensors

Improved research ¢ Development of fully instrumented watershed and management centre (pref. in Eastern region)
observatories

12
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5. Future
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There is a need to promote sharing of data, science and technology
amongst the India-UK research community, and promote future
collaboration around the development of hydro-climatic services. Future
activities of the IUKWC will be aimed at encouraging scientific interaction
between its members as well as integration and input of users and
stakeholders at policy, practitioner and individual scale.
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