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Background

Geographical distribution of current water scarcity and level of
challenges for policies addressing future change
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b) Local levels of policy challenges for addressing water
scarcity by 2050 (IPCC ARS, 2023)

Average per capita water availability is sufficient
enough but spatio-temporal asymmetry is great, which
is a matter of concern for policy makers.
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Fig. Earth reaches beyond six of nine planetary
boundaries (Richardson et al., 2023)



Rivers in Asian region

* Rivers are one of the most important geological features in this
region, playing a key role in shaping histories, cultures,
societies and economies.

« They provide freshwater for drinking, irrigation and
hydropower; are home to unique plants and animals that
contribute to  well-functioning  ecosystems;  support
transportation, recreation/tourism and many other functions.

» However, in lieu of triple planetary crisis (climate change,
biodiversity loss, and pollution) and land degradation; river
environment are under extreme pressure which affects overall
human well-being as well.

& Development plan




IWRM and Nexus approach

- Complex nature of water resource
management at the basin scale, needs a
clear vision on the following:

What is it all about?

Policy im- Policies and arrangements (global, regional, local),
plementation GMS priorities ( economic and biodiversity corridors),
MRC procedures ( BDP, EP,...),
strategies and planning systems,

monitoring procedures

Formulation of
MAINTAINANCE

watershed functions,
management guide- OF WATERSHED

lines, monitoring FUNCTIONS
activities

Local needs & expectations
Participatory sacial security,
processes economic prosperity

Integrated Water Resource

Management (IWRM)
Siligato (2007)
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Pankaj et al., (2020) Progress in Disaster Science, 8, 100134

1. Huge productive zone
2. Very prone to hydro-meteorological hazards (frequent extreme weather

conditions)
3. Densely populated area and extreme effects on the communities

because  of  their poor adaptive  capacities  (limited
resources/infrastructure as well as institutional setup)

l( gathering

¢ Analysis and
Co-design the
decision
making

Objective- How socio-hydrological approach can help to design
possible adaptation and mitigation measures for positively
enhancing the relation between water resources and human

well-being?




Socio-hydrology and some results

Operational Determinants
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Hydro-climatic data (Rainfall,
Groundwater level,) collection
and proper organization

Socio-economic data (Census, Fisheries,
Literacy rate, Income status) collection
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Estimation of Annual activity level,
| Water demand rate, Water availability
for Domestic, Agricultural & Livestock

Analysis of sector-
wise working
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WEAP model set up, Schematic view,
demand prioritization, Transmission
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Data input

8

Understanding of trend
of changing occupation
(if present)

5 5 scenario of water demand
Normalization

Run the model to estimate present

L

— Vulnerability —Risk
4.Kashtala

4(\.Kirlunkl|uy 000

45.Dhablat
43.Shibpur

5. Sapkhali )
6.Kachuberia
7. Muriganga

8. Shikarpur

0.900
42.Chemaguri
0.800

41.Purushattampur 9.Ramkrishnapur

40.Narayani Abad 10.Companirchar

39 Natendrapur 11.Dhajpara

38 Gangasagar 12.Bamonkhali

36.Beguakhali 13.Mandirtala

35.Mahismari 14.Phuldubi

34 Bishnupur 15 Mahendraganj
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Characterization of basic
drivers of occupation

I Scenario set-up and exploration I

shifting based on FGD and

analysis

i B

unmet demand in respective
demand site for each scenario

Estimation of water demand and

Integration of results from
) 1y drological analysis and socio-

economic outcome to
understand the human-nature

interaction

Understanding the socio-economic status and future prediction of
vulnerability under hydrological context

Socio-economic data (Field based surveys (FGDs/KII/HH), Spatial data, Policy documents

Qualitative and quantitative analysis

Dataset- Water quality/quantity, (primary data generated in case observed data was not there),

Figure- Mouza-level relative ranking of risk and vulnerability for Sagar
Island, India. Bera et al., (2022) Water, 14, 823. MDPI (IF- 3.530)



Socio-hydrology and some results
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The Case of Voluntary Environmental Non-migration

despite Climate Risks in Coastal
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Khatun et al, Global
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102610. Elsevier
Publication. (IF- 11.16)

» Furthermore, these non-migrants enjoyed higher socioeconomic and sociopsychological advantages and availed more local support from different government and non-government organizations than involuntary

non-migrants.

»Again, mutual assistance, connection with social groups, natural resource access, sense of secured livelihood, stable societal atmosphere, and participation in decision-making in society appeared to build their
higher degree of social capital compared to involuntary non-migrants.



Key take away message

»>This project was a holistic approach first of its kind in this region, strives to addresses crucial hydrological queries regarding
human-nature interaction along with socio-economic, capacity, institutional, policy related issues in riverine islands.

>t is evident that triple planetary crisis with land degradation results in water insecurity. Since water is the limiting factor to socio-
economic growth, it lead to a series of cascading effects like changes in livelihood, financial hardship, mental health,
occupation shift, migration, loss of self esteem etc.

»>Socio-hydrological an holistic approach was successfully applied to explore the nexus of human-water relations at
different scales in three different study areas under different socio-economic/environmental conditions, which was further
applied to improve adaptive measures to manage local water needs while mitigating undesirable changes to the
hydrological cycle.

»Result shown that both top-down and bottom-up approach, stakeholders participations, citizen science, diligent data
monitoring, data sharing, numerical simulations with retrofitting approach to answer plausible what-if questions for
designing various policy measures are the key ingredients for achieving water security and human well-being

»The research outcome was helpful to sketch projections of alternatives that explicitly account for plausible and co-
evolving trajectories of the socio-hydrological system, which will yield both insights into cause-effect relationships and
help stakeholders to identify safe functioning space.



Overall project outputs
- Policy output - Established great collaborations in these three countries, generated enough robust scientific data to help
policy/decision makers

- Scientific output- Significant outputs in terms of publication (peer reviewed journal articles (n=13), book chapters (n=2) and
one conference proceeding).

- Capacity development- Hands on training for socio-hydrological approach and some of necessary models/tools were

provided to around 40 peoples from three countries
B vater fiaoey) R vaer gy o ) -1
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