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Why It Matters: Water Stress Meets Health Risk
Urbanisation and Climate Change are pushing water systems past their design limits

2.4 billion
Urban people facing water scarcity by 
2050, up from 933 million in 2016

2.1 billion
People lack safely managed drinking 
water; 3.4 billion lack safely managed 
sanitation

1.6-1.9 million
Deaths every year linked to 
inadequate water, sanitation and 
hygiene

600 million
Indians face high to extreme water 
stress; demand may double supply by 
2030

200,000
Indians die each year from 
inadequate access to safe water

> 80%
of Indian districts are highly 
climate-vulnerable

Source: Assessing Risks to India’s Drinking Water, Sanitation, and Hygiene Systems from Extreme Climate Events, 2024



Research Gap and Objectives
Five disconnected research streams leave few integrated evidence base

Hydrology and engineering

Public health and epidemiology

Political ecology and governance

Vulnerability and risk indices

Climate-water-health nexus studies

Lack of studies that have 

synthesised hazards, infrastructure 

failure, vulnerability and health 

outcomes through one structured, 

replicable framework.

The problem is sharpest in the 

Global South, where rapid 

urbanisation and institutional 

fragmentation amplify climate risk.

1  UWS impacts

How floods, droughts, heat and 
extreme rain impair supply, sanitation 
and drainage

2  Health nexus

How UWS failures become physical, 
mental and social health outcomes

3  Vulnerability

How socio-economic, institutional and 
hydro-social dynamics shape health 
risk



Methodology: PROKNOW-C Systematic Review
From 38,413 records to a core portfolio of 56 studies

38,413  Records identified

21,137  After de-duplication and relevance filter

6,596  Title and abstract screened

441  Full-text eligibility (2015–2025, English)

90  Full-text review

56  Final portfolio

Portfolio profiled bibliometrically, then content-analysed across hazards, nexus 
pathways and vulnerability.

Search design

Boolean AND across three keyword 
blocks

Block A: climate terms

Block B: urban water system 
components

Block C: impact and effect terms

Block D: health, as a cross-cutting lens

Databases: Science Direct, Google 
Scholar, Jan-Feb 2026

Scope: peer-reviewed, 2015-2025



Analytical Framework: Three Stages
From hazard to health to who is most harmed

1 Stage 1: Hazard impacts

• Five scenarios: temperature, 
precipitation, extreme events, 
sea-level rise, wind pattern

• Three subsystems: supply, 
sanitation, stormwater

• Country-specific spatial and 
temporal variation

2 Stage 2: Health nexus

• Synthesis matrix of UWS failures 
and outcomes

• Four pathways: quantity, 
quality, sanitation, drainage

• Physical, mental and social 
health

3 Stage 3: Vulnerability

• Biophysical: Age, Gender, 
Income, Geography

• Structural: governance, 
institutions, hydro-social 
relations

• Why identical stressors cause 
unequal harm

Output: An evidence-based conceptual framework linking climate hazards, UWS failures and health outcomes, with explicit 
attention to equity (SDG 6 and SDG 13).









Stage 2: Climate-Water-Health Nexus
Four UWS failure pathways carry climate stressors to health outcomes

Climate stressors UWS failure pathways Health outcomes

C1  Temperature change

C2  Precipitation change

C3  Extreme climate events

C4  Sea-level rise

C5  Wind pattern change

Water quantity failure

Water quality deterioration

Sanitation breakdown

Stormwater / drainage failure

Physical: Most extensively 
documented: waterborne, 
non-communicable and vector-borne 
disease.

Mental: Least documented yet most 
significant: acute, sub-acute and 
chronic registers.

Social: Primary vulnerability 
determinants: access inequality, 
livelihoods, gender, community.



Stage 2: Physical Health, From Failure Pathway to Disease
Which UWS failure activates which disease

Water quantity failure

Water quality deterioration

Stormwater / drainage failure

Sanitation breakdown

Malnutrition (stunting, anaemia)

Heat illness

Cholera, typhoid, diarrhoea, hepatitis

Hypertension / CVD (salinity)

Arsenic toxicity, fluorosis

Malaria

Dengue

Leptospirosis

Helminths, skin infection

Respiratory infection

Newborn sepsis

Waterborne & Enteric Diseases Non-communicable Vector-borne



Stage 2: Physical Health, Where Each Disease Is Documented
Disease groups by Global South region

South Asia West Africa
Sub-Saharan 

Africa
Pacific SIDS MENA SE Asia

Caribbean 
SIDS

Waterborne & enteric

Helminths & skin

Leptospirosis

Respiratory infection, sepsis

Salinity-linked hypertension

Arsenic & fluorosis

Malnutrition

Heat illness

Dengue

Malaria

Infectious Non-communicable / scarcity Vector-borne



Stage 2: Mental Health, From Acute Shock to Chronic Strain
The least-documented yet most significant dimension of the nexus

Acute shock Chronic strain

A. Acute: storms & cyclones

Myanmar: PTSD, acute anxiety, 
displacement trauma

Fiji, Solomon Is.: PTSD, long-term 
psychiatric effects

Kiribati: existential distress over 
homeland loss

B. Sub-acute: flooding

Bangladesh: maternal stress, 
livelihood-loss distress

Myanmar: conflict, displacement, 
camp-living trauma

Uganda, West Africa: sanitation 
anxiety, hits women most

C. Chronic: drought & scarcity

India: mood disorders, chronic anxiety

Burkina Faso, Mali, Senegal: farmer 
suicides, depression

Ethiopia, Yemen: anxiety, depression, 
conflict stress

Pakistan: anxiety from contaminated 
water

D. Extreme heat, compounded by water scarcity

India: mood and anxiety disorders, dementia.  Yemen: heat, scarcity and conflict raise neurodegenerative risk.

Farmer suicide and cyclone PTSD are among the most under-recognised burdens.



Stage 2: Social Health, Five Dimensions of Impact
Primary determinants of vulnerability, not secondary consequences

Climate-driven 
UWS failure

Unequal access
Low-income and informal 
settlements excluded from safe 
supply

Livelihood disruption
Farm, fishery and market losses; 
costly informal water

Gendered burden
Women and girls: lost time, injury, 
GBV risk, missed schooling

Community impacts
Displacement, lost cultural 
practices, marginalised groups

Governance gaps
Fragmented mandates, weak laws, 
no unified framework





Equity is a governance challenge as much as a hydrological one: identical stressors yield radically different health burdens across 
institutional contexts.



Key Findings
Three messages from 56 core studies

1 Hazards and UWS

Extreme events are the most 
cross-cutting climate scenario, hitting 

water supply, sanitation and 
stormwater at once. Impacts are 

spatially uneven and compound over 
time, with each dry season starting 
from a lower baseline than the last. 

2 Health nexus

Four pathways carry climate stressors 
to health: water quantity failure, 

water quality deterioration, 
sanitation breakdown, and 

stormwater/drainage failure. Physical 
health is the most documented 
burden; mental health, such as 

drought-linked depression, farmer 
suicide and cyclone-induced PTSD, is 

the most under-recognised. 

3 Health inequity

Exposure concentrates among 
children under five, women, the 
elderly and informal settlement 

residents. Governance gaps, missing 
regulation and weak surveillance 
amplify this, so identical climate 
stressors produce very different 
health burdens depending on 

institutional context. 



Conclusions and Implications
Four contributions of the review

1 Integrated framework

Three stages linking hazard characterisation, health pathway 
mapping and vulnerability, absent from siloed reviews

2 Synthesis matrix

Links UWS failure types to physical, mental and social 
health, disaggregated by region and climate zone

3 Neglected dimensions

Mental and social health surfaced as underrepresented in 
water governance and public health practice

4 Vulnerability reframed

Institutionally produced: governance and hydro-social 
architecture matter more than hazard intensity

For policymakers and water managers: health-sensitive, equity-centred resilience strategies advancing SDG 6 and SDG 13 
through unified institutional response.
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Thank you

Climate-resilient urban water systems must be designed for health and equity, not only for hydrology

Apoorva A. Prabhugaonkar  |  Dr. Gaurav Vaidya
School of Planning and Architecture, Bhopal


