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Impacting sustainable development at scale with data, integrated
analysis, and strategic outreach
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India faces the brunt of extreme weather events

More than 75 per cent of Indian districts are extreme events hotspots More than 40 per cent of Indian districts experience swapping trends
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Source: CEEW 2020 (Mohanty, Abinash 2020), CEEW 2021 (Mohanty and Wadhawan 2021)
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https://www.ceew.in/publications/preparing-india-for-extreme-climate-change-events-and-weather-conditions
https://www.ceew.in/publications/mapping-climate-change-vulnerability-index-of-india-a-district-level-assessment

The brunt of climate extremes on WASH and public health is
concerning

Between 1953 and 2010, Cyclone Phailin, 2013 in The 2016-18 severe Extreme heat dries water
flood caused damage to Odisha damaged over drought led to Chennai’s sources, thus increasing
public utilities in India 3,000 PWSS and 44,000 four reservoirs drying women’s workloads, as they
amounted to USD 0.97 tubewells, with flood- up, resulting in a Day Zero must walk long distances to
billion. associated diarrhoeal situation in 2019. fetch water.

outbreaks causing 9,893

deaths.

How can we make WASH systems climate-resilient @

Source: Singh and Kumar 2017, Mommen, Roy, and Sethi 2014, and Mint 2021; Image source: Hindustan Times 2020, The Indian Express 2013, The Economic Times 2019, The Hindu 2021
PWSS: piped water supply systems
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https://link.springer.com/article/10.1007/s12517-017-2895-2
https://repository.lboro.ac.uk/articles/conference_contribution/%20Resilient_against_the_elements_the_preparedness_and_response_to_cyclone_Phailin_by_the_state_of_Odisha_%20India/9595862?file=17236127.
https://www.livemint.com/news/india/how-chennai-one-the-world-s-wettest-major-cities-ran-out-of-water-11612412943308.html
https://www.hindustantimes.com/editorials/the-2013-floods-lie-forgotten-in-uttarakhand-s-new-construction-plans/story-xlsHPfogboXTE2mfCRIIRO.html
https://indianexpress.com/article/news-archive/web/month-after-cyclone-phailin-odisha-looking-at-devastation-on-the-scale-of-1999/
https://economictimes.indiatimes.com/news/politics-and-nation/why-chennais-water-crisis-should-worry-you/articleshow/69885986.cms?from=mdr
https://www.thehindu.com/opinion/open-page/women-and-sustainability/article38036772.ece

Risk assessment is the first step towards climate resilient WASH

UAE Framework for Global Climate Resilience,
calls for all parties to assess risks and
vulnerabilities, by 2030. Water being one of
the key sectors identified for adaptation

action.
WASH climate For India, an investment of USD 1 towards
resilient . adaptation could reduce the annualised
development average loss from extreme events and hazards
by USD 5.5.

Climate proofing of the WASH sector can aid in
attaining 7 SDGs and 10 targets under them.

Source: UNESCAP 2022, Authors’ analysis; Image source: GWP and UNICEF 2017; SDGs: Sustainable Development Goals
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https://rrp.unescap.org/
https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_strategic_framework_web_artwork.pdf

Objectives of the study
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Framework for assessing climate risk

The potential occurrence of climate-related physical
events or trends or their physical impacts.

Eg. areas with high occurrence of floods will face
increased risks of water source contamination and
WASH infrastructure damage

The propensity or

Risk* = Hazard x Exposure X Vulnerability —> predisposition to be
l adversely affected

The presence of people, livelihoods, species or
ecosystems, environmental functions, services, and
resources, infrastructure, or economic, social, or

cultural assets in places and settings that could be Sensitivity Adaptive Capacity
adversely affected : - . .
The degree to which a system or The ability to adjust to potential damage,
Eg. percentage of urban slum areas lacking species is affected, by climate to take advantage of opportunities, or to
' change. respond to consequences.

safe WASH services located in flood-prone areas

Eg. areas with reduced forestand  Eg. Do households have access to safely

water body cover and increased managed drinking water services during

built-up area climate extremes without needing to
travel long distances?

Source: Authors’ analysis based on Intergovernmental Panel on Climate Change-Fifth Assessment Report (IPCC AR-5) Framework
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https://www.ipcc.ch/assessment-report/ar5/
https://www.ipcc.ch/assessment-report/ar5/
https://www.ipcc.ch/assessment-report/ar5/

Methodology of study

Systematic literature review: 97

e Non-grey literature: 87
e Grey literature: 10

Long list of indicators: 428
Short list of indicators: 57

Ranking of indicators (online)

Stakeholder consultations

Data mining

Final indicators: 53
Final rank of indicators
Final data source

Data cleaning and

sorting Computation of risk index

(Risk = Hazard x Exposure x
Vulnerability)

Calculation of
weightages using
ranks of indicators

Normalisation of
indicators

Source: Authors’ analysis; GIS: geographic information system

P (Protocol)
S (Search)

Al (Appraisal)
S (Synthesis)
A (Analysis)

R (Reporting)

PICOST
<«——  (P-Population or Problem, I-Intervention, C-
Comparison, O-Outcome, S-Setting, T-Timing)

PRISMA
D (Preferred reporting items for systematic
reviews and meta-analyses)
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Stakeholder consultation

Representatives from the CEEW and United Nations Children's Fund (UNICEF), and various government and non-government
stakeholders at the consultation workshop held to finalise the indicators, their ranks, and data sources to compute the risk index for the
WASH sector, conducted on 9 July 2024 at the India Habitat Centre, New Delhi
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Findings of the study

About 40% of districts fall under very
high and high hazard category

Hazard
Very low
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Il Very high
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Source: Authors’ analysis

Very high hazard: Gujarat (> 39%), Maharashtra (> 33%), Bihar (>
26%), Odisha (> 26%) and Uttar Pradesh (16%)

High hazard: Rajasthan (> 33%), Uttar Pradesh (> 30%), Tamil
Nadu (> 29%), Bihar (> 21%), and Madhya Pradesh (> 13%)

All 6 indicators identified under hazards are equally important:

- Number of flood events in the district in the past 40 years (1984 -
2023)

- Number of meteorological drought events in the district in the past
40 years (1984-2023)

- Change in number of heavy rainfall (October-November-
December) days in the past 10 years (2014-2023), as compared to
climate baseline (1984-2013)

- Change in number of heavy rainfall (June-July-August-September)
days in the past 10 years (2014-2023), as compared to climate
baseline (1984-2013).

- Change in number of extremely hot days in the district for the last
10 years (2012-2022)

- Number of cyclone events in the district in the past 40 years
(1984-2023)
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More than 40% of districts fall under

e Very high exposure: Punjab (> 59%), Gujarat (> 51%), Telangana
very high and high exposure category

(> 51%), Tamil Nadu (> 32%), and Uttar Pradesh (> 17%)
e High exposure: Tamil Nadu (> 35%), Maharashtra (> 27%), Assam
(> 27%), Madhya Pradesh (25%), and Uttar Pradesh (> 21%)

e Top 5 indicators (out of 10) of exposure:
- Water resource availability per capita in the district

- Average percentage of storm water drainage to total area of the
district

- Percentage of forest cover to the total area of the district
- Percentage of rural population to total district population in 2022

Exposure

derylow - Percentage of rural water supply schemes which are less than or
ow
I odarate equal to five years of age, at the district level
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Source: Authors’ analysis
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More than 41% of districts fall under very
high and high vulnerability category

Vulnerability
Very low
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Source: Authors’ analysis; AWS: automatic weather station; ARG: automatic rain gauge

Very high vulnerability: Bihar (> 60%), Tamil Nadu (> 45%), Uttar
Pradesh (> 42%), Telangana (> 42%), and Madhya Pradesh (>

13%)

High vulnerability: Karnataka (> 33%), Assam (> 33%), Tamil
Nadu (> 24%), Uttar Pradesh (> 22%), and Madhya Pradesh (>

17%)

Top 5 indicators of sensitivity (out of 15) and adaptive capacity

(out of 22)

Sensitivity

Adaptive capacity

Altitude (elevation) of district

Number of functional government
health facilities in district per
1,000 population

% of all drinking water schemes
relying only on surface water in the
district

Density of AWS and ARG stations
in the district, per sq. km
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e Top 5 indicators of sensitivity (out of 15) and adaptive capacity (out of 22)

Sensitivity Adaptive capacity
% of all drinking water schemes relying only on % of rural schools and aanganwadi with availability of
groundwater drinking water through tap connection, at district level

% of SC and ST households in the district with access to | Annual average budget expenditure by government on
at least basic hygiene facilities WASH in rural areas per district per household for
2020-2023

% of SC and ST households in the district with access to | % of the total wards/ULBs declared as ODF++, in the
at least basic sanitation facilities district

SC: scheduled caste; ST: scheduled tribe; ODF: open defecation free; ULBs: urban local bodies
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Risk map and frequency distribution of risk

Per centage of districts with
very high and high risk

Risk

Very low

Low 0-17
I Moderate 017-34
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Il Very high Il 50-67
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Percentage of district in very high and high risk

Very high and high risk | > 40% districts
« Bihar and Tamil Nadu have more than 80% districts in this category.

Moderate risk > 20% districts « Gujarat, Himachal Pradesh, Puducherry, and Karnataka have more
than 50% districts in this category.

Low and very low risk | > 39% districts . Ladakh, Chandigarh, Lakshadweep, Tripura, and Andaman and
Nicobar Islands have the least % of districts in this category.

Source: Authors’ analysis
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Data gaps for conducting interdisciplinary risk assessment

Outdated datasets

For computation of;

Population related indicators,
like population density and per
capita water availability, Census
2001 and 2011 data was used
and projected to 2022.

Urban slum area (%), Urban
Slums Survey, NSS 69th round-
2012 data was used.

Stormwater drainage area (%),
service level benchmarking
reports of non-uniform years
was used. These reports are
available only for 12 states/ UTs.

Not covered all aspects

Data not covering all service aspects;

NSS 78th round does not capture

all aspects of safely managed
drinking water services for
households.

JJM reports does not capture all

aspects of basic drinking water
services for educational facilities.

NFHS 5th round does not

mention if women have access to
a safe place to change and wash

during menstrual period.
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Limited data availability

For computation of;

Indicators on coverage of
WASH in the public health
sector, as measured in the
Kayakalp programme, data is not
available in the public domain.

Maternal mortality ratio and
total fertility rate, data is not
available at district-level.

Surface water quality index,
CPCB data is available only for
few regions of some districts.
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Thank You
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