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I The Global Polycrisis of the early Anthropocene
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GDP/cap (PPP): $12,703

World SDG Dashboard (2023)

HDI: 0.73

World SDG Dashboard at the midpoint of the 2030 Agenda
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Gross World Output: ~S 100 trillion
Capital Assets : ~$ 550 trillion

Growth: ~¥2.5% per year
Growth: ¥2 % per year

Biocapacity: - 1 gHa/cap

Sources: SDR,2023; World Bank, 2022; UN, 2021; GFN, 2022

Status of individual SDG targets at the
midpoint of the 2030 agenda

Reversal in progress

\ Achieved or on track

18%
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Limited or no progress

Losses: ~ 1% per year

Population: 8 billion



IPCC AR6 Summary for Urban Policymakers (2022)
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EW World Water C

risis, PBL Bending the Trend, Lancet Pathfinder

Commission (2023)

GLOBAL COMMISSION on the
ECONOMICS OF WATE

The What, Why and
How of the World
Water Crisis:

Global Commission on the Economics of
Water Phase 1 Review and Findings

&,  PBLNetherlands Environmental

THE GEOGRAPHY OF
FUTURE WATER CHALLENGES

BENDING THE TREND

The Lancet Commissions I

Pathways to a healthy net-zero future: report of the Lancet

Pathfinder Commission

SarahWhitmee, Rossmary Green Kristine Blesova,
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Executive summary
Deep, rapid cuts in h issi needed

{306 YLL per 100000 population per year). Actions in the
sector resulted in a median reduction of

to limit future global lempelamre increases 1o
1-5°C above pre-industrial levels, but current progress is
inadequate to achieve the goals of the Paris Climate
Agreement and to reduce future risks from climate
change. Many actions to mitigate greenhouse gas
emissions can also deliver nearterm health co-benefits,
for example from reduced zir pollution, consumption of
healthy diets, and increased physical activity. High-
quality evidence on the type and magnitude of co-benefits
that can be realised and improved knowledge of how
promote the implementation of such actions can support
progress towards net-zero greenhouse gas emissions
by 2050. The Lancet Pathfinder Commission was
established to collate and assess the evidence on the near-
term health effects of greenhouse gas mitigation,
including both modelling studies and evaluated
implemented actions. The Commission's aim is to assess
the potential and achieved magnitude of the benefits for
health and climate of different mitigation actions and,
where possible, the factors facilitating or impeding
implementation.

An umbrella review of relevant systematic reviews was
conducted across multiple peer-reviewed [literature
databases, identifying 6902 records, of which 317 full
texts were screened. From the full text screening,
26 reviews presented quantitative estimates of both
changes in greenhouse gas emissions and health
outcomes. 200 mitigation actions were identified across
all sectors, of which 178 (89%) presented modelled
estimates of the effects of climate mitigation actions on
greenhouse gas emissions and health across different
sectors and scales. We converted mitigation actions o
Cco, equwalems {CO.q) to allow the inclusion afo(hex

gases alongside CO,. We ified health
outcomes in terms of health coimpact intensity (an
increase or decrease in years of life lost [YLL] per
100000 population per year) and climate benefits as
carbon mitigation intensity (kilotonnes of COgq per
100000 population per year).

Major benefits to health are delivered through
reductions in air pollution, consumption of healthy
sustainable diets, and the promotion of active travel and
public transport. Clean cookstoves had the greatest
estimated median health co-benefit (a reduction of
1279 YLL per 100000 population per year based on
data from India), followed by dietary changes

20,2023 hatpsJydol

60 YLL per 100000 population per year. In the electricity
sector, we estil d a median reduction of
11 YLL per 100000 population per year, with some
evidence for larger benefits in India (a reduction of
149 YLL per 100000 population per year for the single
reported  study). Actions o decarbonise electricity
generation generally had the greatest carbon mitigation
intensity of actions in a single sector (a median estimated
reduction of 171 kilotonnes of COgeq per
100000 population per year). Multisectoral actions might
achieve very high mitigation intensity, but their effects
were highly variable, depending on the country context.
Although global modelling studies show potential large
benefits to health from reductions in ambient air
pollution, these are not currently reflected in the data
within systematic reviews which tend to feature small-
scale actions with limited benefits.
We searched peerreviewed and grey literature o
further identify examples of impls d actions that

@®

ot

ol org/ 20,1016/
SOL40 67367024662
Centre on Climae Change and
Panetary Health

(SWhitmee PO,

ProfR Goen PHO, S HismnPhD,
S Comns PO, PM orage I,

R Picemi PHO,

R Clercg; Rogques MSC,
BAmon MG T ReynoldsMSG
RCHughes MPH,

PrOCA Haines FMedST) Library,
Archive & Open Research

Colige
(X Belesova PRO); MRC UnitThe

had measured and reported both emission reductions

Hyglene & Tropical Medicine,

and health co-impacts. These aam'pla provide evidence Banjd The Gamtla

on the realities of impl actions in

{Prof X Murray PR}, London

different geographical locations and socioeconomic
settings, and at a variety of spatial scales. The search
included relevant articles from the Pathfinder umbrella
review and from a recent systematic mapping exercise,
which used machine learning to classify peer-reviewed
rtesearch papers on dimate and health. In addition, pre-
existing databases from C40 Cities and CDP (formerly
the Carbon Disclosure Project) were screened, alongside
studies submitted in response to a call for evidence
published in The Lancet. Further targeted searches were
carried out for actions with a focus on the enhancement
of natural or modified ecosystems to deliver climate and

Cemre, London, UK
(HStrma Wadtingtonl:
Spadaro Emvironmencal

‘Research Consucants (SERC),
Philadeiphia, PA,

biodiversity benefits (ie, based soluti Alistof
all evaluated actions submitted through the cll for
evidence is given in the appendix (pp 7-9).

Examples of implemented actions with exemplary
stakeholder engagement and inclusion were identified.
These actions have the potential for significant wins for
the environment and human haallh if taken up al scale,

tuding building in Australia,

of incentives and policies for the adoption of renewable
energy in the USA and the provsnn of hml!.h-czme
services o ¢ in to i the
preservation and restoration of forests. There is an
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Scoping the Solution space: Water is the common thread linking all the SDGs

Partnerships

for the goals No poverty
Peace, justice and
strong institutions

Zero hunger

Good health
and well-being

Life below E Quality
water education [ | Group 1 targets:
strongly related to water

O Group 2 targets:

1 3 5 - related to water

glcitrir:)ante @ g‘ equality Group 3 targets:
indirectly related to water
Responsible Q

consumption -l-l
and production

Affordable and
clean energy

Life on land

Clean water
and sanitation

Sustainable cities
and communities

Reduced Decent work and
inequalities Industry, innovation economic growth
and infrastructure

Source: PBL, 2023



Fresh water is a very precious resource

Fresh water

Salt water
97.5%

68.9%

Lakes and river storage
Groundwater, including

soil moisture, swamp
water and permafrost

Glaciers and permanent
SnOwW cover

Source: Shiklomanov, 1993

Source: Shiklomanov, 1993



I Projected progress on SDG6: Access to clean water or sanitation (2030)

].6 billion people 2.8 billion ] .9 billion

will lack safely managed people will lack safely people will lack
drinking water managed sanitation basic hygiene

Source: United Nations, 2022



Annual Global impact of water-related disasters and diseases (1980-2021)

O Median value < Average value D25 and D75 (percentiles)

/ Inadequate water\ Drought Flooding Storms Wildfires
and sanitation*

People No data @) *
affected F ©HbB. ay @
— : 4.0 million 25,000
31 million (0.1-13) (8,000-132,000)
(18-75) 75 million
(37-180)
People 2N o @ .
killed a1 7,800 600 60
(0-460) (5,300-10,900) (300-1,700) (17-132)
2.1 million
(1.8-2.5 million) ——
Economic No data '\/’O\\; :‘/ \‘. @
damage \\\-_’II \ / \\\\ //,/ N7
\ / USD 6.2 billion USD 39 billion USD 17 billion USD 3.2 billion

(1.4-11) (23-62) (3.7-29) (0.5-7.1)
*Source: IHME, 2019 (data 1990 - 2019)
Source: CRED

Source: IHME, 2019 (data 1990 - 2019)
Source: CRED



Water- and climate-related risks in Cities and regions (2020-70)

/Peop|e with

unimproved
sanitation

Population
connected to
sewerage
systems
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with primary
sewage
treatment only

/

Nutrient
emissions
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and industries

Household and
industrial contri-
bution to coastal
nutrient load

Water withdrawal
for households
and industries

000000

Groundwater
abstraction

Food security
dryland cities
Africa

Food security
dryland cities
South Asia

Population
annually
exposed to
river flooding

Population
annually
exposed
to coastal
flooding

@
@
O
@

. 2020 (index)

O Business as usual, 2070

O High Ambition, 2070

Source: PBL, 2023



Key Pathways & connections between climate mitigation and health

Exam;?le mterv_entlons Lower €0 levels Reduced climate change

These interventions have Fewer deaths and injuries

?enet:l‘ts both for h:alth and from extreme weather events

or reducing greennhouse gas Reducing climate change :

emissions (climate change also leadgs to further b:?‘eﬁts Incressed foad secuinty

mitigation) downstioarm R_educed spread of vector-borne
Replace fossil fuels with diseases to new areas
renewables for energy Reduced heat-related mortality
generation

Improved ambient
air quallty

Improve insulation and
ventilation in homes

More clean N
”’”’m renewable energy

Reduce humidity
and damp
£ S
‘ Thermal comfort

Encourage use of
lower-emission,
electric vehicles

| Fewer methane
emissions ‘

Improved household
Promote active travel air quallty

and public transport

Promote public

& Reduce solid fuels used
‘ transport

for cooking

: Less deforestatlon
Lower-emission z;. EY
vehlcles

@ Less red meat in diets Fewer solld
cooking fuels
Increased fruit and @

Transition to healthy,

vegetables in diets plant-fowvard diets

LK = Reduced livestock
s
B Urban green =~ : S Active travel |
N mfrastructure — - " :

Integrate natural or
semi-natural areas
and features into cities

Health co-benefits

Better Fewer 4, Less s Lower 9, Lower
Q mental deaths from § - cardiovascular resplratory @ rates of @ rates of
health extreme heat  disease disease - cancer - obesity

Credits: Lancet Pathfinder Commission Report, 2023



Mitigation across sectors and pathways to Health outcomes

Buildings: 11 =

Clean cookstoves: 2 — Modelled mortality: 17

Multisectoral: 47

Electricity generation: 16 = Air pollution: 171

Industry: 5 ——_

AFOLU (agriculture): 12 Cardiovascular and

respiratory disease: 1 WIS/
Diet: 147 Resplratory diseasas1 ,._/ Years ofllfe lost: 102

AFOLU (diet): 145 ¥ [ ’—""‘ v

Cancers: 29

Air pollution, physical activity, and injuries: 6 = IS
DALYs: 114

Cardiovascular disease : 50 B i -

' Physical activity: 96
Transportation: 217 Type 2 diabetes: 18

Injuries: 35 || ~ Trauma: 45

Depression: 10

Credits: Lancet Pathfinder Commission Report, 2023
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I We are headed for a 1.5°C Overshoot: Temperature change (2020-2070)




Changes in Global & Urban Surface Air Temperature (1958-2018)
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I Cities and regions as Climate hotspots (2010-2050)
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Concentrated in regions & large cities in the global South:
Projected mean annual temperatures of over 29 °C (2020)

Pea s .
Y.

Degrees
Celsius

<29
B

Dryland

® (ities > 1 million inhabitants

Source: Lange and Blichner, 2017; PBL: the results are based on the projections of 4 climate models



oncentrated in regions & large cities in the global South:
rojected mean annual temperatures of over 29 °C (2070)
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Source: Lange and Blichner, 2017; PBL: the results are based on the projections of 4 climate models



I Urban Heat Island (UHI) will make things worse

Day

Source: Zhou et al., 2013; Schliinzen and Bohnenstengel, 2016; Huang et al., 2019
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Climate Resilient Development:

mapping the Solution space




Image credits: Patricia Jekki/ Unsplash

Every system & place are connected in an urban world with over 4 billion urban

residents. The global economy & human societies are strongly coupled with the climate
system and ecosystems. A change in one system impacts the others.



https://unsplash.com/photos/CqstmkFR824

The Climate system, Ecosystems and Human Systems are tightly couplec

Limiting
global warming

CLIMATE
RESILIENT
DEVELOPMENT
Human Ecosystem
Human systems islibeing Heall Ecosystem
transitions transitions
Urban, Rural & Land, freshwater,
Infrastructure; coastal, ocean

b

Energy; Industry; ecosystems &
Societal _ iodiversity
Impacts
conserve

s
Festore ccosystem

provide
e
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Figure Source: A re-interpretation of data underlying the Figure SPM.1, Summary for Policymakers, IPCC AR6 WGII
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Every region will experience concurrent and multiple changes in climatic impact-drivers in a
warming world. In many places, these cause compound and cascading events.

Image credits: Logan Abassi / UN Photo


https://cutt.ly/rCkpfhv

Cape Town, South Africa

Climate Resilient Development (CRD)

B brings together Sustainable Development
» for All, with Climate adaptation,
W

: % Mitigation and Biodiversity conservation.


https://unsplash.com/photos/1GgWbP74phY

Vancouver, Canada

System Transitions are key to address systemic risks to coupled human, natural and
climate systems.

‘ These include five simultaneous transitions in:

e Energy systems

Industrial systems

Land, coastal, ocean and freshwater ecosystems

Urban and Infrastructure systems

Societal choices and transitions

Together, these transitions advance CRD i.e. sustainable development along with
adaptation and mitigation and biodiversity conservation.

Image credits: JP Holecka / Unsplash


https://unsplash.com/photos/u9laMUW0thM

Climate Mitigation

Multiple feasible
Mitigation Options across
the System Transitions
that are clearly mapped to
the SDGs and hence to
Climate Resilient
Development.

We need to make choices
on the deployment of
mitigation and adaptation
options that can accelerate
System Transitions for CRD

ynergios Synergies and trade-offs
bl X e Overall Feasibility ‘ @ L)
== Trade-offs Blanks represent no assessment High Medium Low

Figure Source: Derived from IPCC AR6 WGIII, Summary for Policymakers, SPM.8

Energy

Building

Transport

Mitigation Response Options

Solar Energy

Wind energy

Geothermal

Energy storage for low-carbon grids
Demand side mitigation

System integration

Urban land use and spatial planning
Electrification of the urban energy
system

District heating and cooling networks
Urban green and blue infrastructure
Waste prevention, minimization and
management

Integrating sectors, strategies and
innovations

Building design and performance
Change in construction methods and
circular economy

Envelope improvement

Heating, ventilation and air
conditioning (HVAC)

Efficient Appliances

Change in construction materials
Demand Side management (active
management operation, digitalization
and flexible comfort requirements)
Renewable energy production

Demand reduction and mode shift
Biofuels for land transport, aviation,
and shipping

Electric vehicles for land transport



Climate Adaptation

Multiple feasible
adaptation options
across the System
Transitions to
respond to a range of
Representative Key
Risks (RKRS).

The question is which

of these ‘solutions’

should be deployed,

where and when in

aid of which goals? e Synergy T

° & . ° & ‘ O not assessed

Low Medium High Low Medium High

Figure Source: Derived from IPCC AR6 WGII, Summary for Policymakers, Figure SPM.4(a)



Vancouver, Canada

R

- Bk

Cities hold the key to Climate Resilient Development. Cities and urban areas have a
central role to play in the Systems Transitions and future transformations needed to

adapt and mitigate to the climate crisis.

Image credits: JP_Holecka / Unsplash


https://unsplash.com/photos/u9laMUW0thM
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The Global Water crisis of

the Anthropocene




IToo little Water: Global Drought Risk (1900-2010)
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IToo little Water: Annual Drought Affected People (1996-2015)
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2.5 143
million million
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Source: PBL, 2018



IToo much Water: Flood events (1996-2015)

Number of @ °
occurrences
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Too much Water: Cities as flood-risk hotspots
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IToo Dirty & Polluted water: Annual deaths (1980-2015)

Average number of deaths
peryear, 1980-2015
x 1,000

03

Natural
disasters

[

Conflicts

780

Unsafe water

Source . PBL, 2018



Loss of Terrestrial & Freshwater biodiversity in a warming world (1.5°C to 4°C)

Projected loss of
terrestrial and freshwater
biodiversity

at different global warming levels
compared to pre-industrial period

Percentage of
biodiversity loss

75-100%

50-75%

25-50%

0-25%

Present biodiverity loss
at +4°C global warming level

Projected biodiversity loss
at #+3°C global warming level

- - =
-
Projected biodiversity loss S X
at +2°C global warming level Y e
1} “
- < e S -
— B =
- SRS
‘ S
Projected biodiversity loss S :
at +1.5°C global warming level i
e
)
"
S — < - — .

Source: IPCC 2022,



The coming together of the

Global Water & Climate crises




I We are headed for a 1.5°C Overshoot: Precipitation change (2020-2070)

- ""1}/

mm/day
O 0.5

0.5--0.1

-0.1-0.1

0.1-0.5
B .os

B,

Source: Lange and Blichner, 2017; PBL: the results are based on the projections of 4 climate models



Climate change will only make extreme weather events worse

Land heatwaves
Ocean heatwaves
Wildfires

Storms

Drought

Rain and flooding

Cold, snow and ice

0% 100%

More severe or likely
Less severe or likely
No influence detected
Insufficient data

Source: Carbon Brief, 2022



The Global Water cycle is out of balance

The Blue-Green water planetary boundary has been breached

Precipitation

444

~120,000
km?3/yr

(+/- 10%)

# % Natural
Sl vegetation

- - i oolle o .
52005800 TR iy 'ff'gated
~46,000 pe— P agnculture U

Indust
kma/yr - Urban

(+/- 109) Accessible blue
water runoff

&

£ 3
400 km“/yr Global blue water limit

exceedance
0 km3/yr 1950
161-414 km3/yr 2023

Source: Grafton, Krishnaswamy and Revi, 2023

Image credit: The What, Why and How of the World Water Crisis, GCEW, 2023



I Projected Global Land use & Population distribution (2070)

Drylands

28.1% I 42 8% §iver basins e Deltas & Coasts;
%
Globalz La-,r:,d use, / Z/
28.2% /// /// %
Q_9°/o

Projected Global Land use distribution (2070) Projected Global Population distribution (2070)

Source: PBL/IMAGE, 2023



Water quality constraints: Desalination capacity (m. m3/day)(2019)

8.8 .3
@
L ‘ Eastern Europe and Central Asia
‘ | Western Europe 45.3
North America
17.5
. ©
Middle East and ‘
55 Northern Africa Southern East Asia
: Asia and Pacific
@ 18
Latin America &
and Caribbean Sub-Saharan

Africa

Source: Jones et al., 2019



I Changes in Urban Nitrogen release (2020-70)

Kg/km?2

Decrease
0-100
100 - 300
300-500
>500

No data



Aquatic Biodiversity changes (2015-70)

Change in aquatic
biodiversity (MSA)

-1.0--0.2
-0.2--0.1
-0.1-0.0
0.0-0.1
0.1-0.2
0.2-1.0
No change / no data

Source: PBL/GLOBIO, 2023
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Strategies to address the various colours and hues of water (2015-70)

(a) Green and/or Blue Strategies

(b) Grey Strategies

groundwater recharge VY

infiltration

Source: IPCC 2022, WGII



Water-related Climate adaptation Options (2015-70)

wVIHHIuTIIVEG myn
Medium
Low

Adaptation options Effectiveness Residual impact

per Global Warming Level

E = E
s°c ¢ 3¢ 4c 2 = § S g g & g I =%
3 : z 2 = 3

Global

Water and soil moisture conservation

On farm irrigation and water management
Multiple agricultural adaptation options
Improved cultivars and agronomic practices
Flood risk reduction measures

Energy related adaptations

Changes in cropping pattern and crop systems
Agro-forestry and forestry

Water and soil moisture conservation

l Urban water ]

On farm irrigation and water management
Multiple agricultural adaptation options
Improved cultivars and agronomic practices
Flood risk reduction measures

Energy related adaptations

Changes in cropping pattern and crop systems
Agro-forestry and forestry

Water and soil moisture conservation

On farm irrigation and water management

Multiple agricultural adaptation options
Improved cultivars and agronomic practices

Changes in cropping pattern and crop systems
Agro-forestry and forestry

Source: IPCC 2022, WGl



I Where do we need to get? P ESE

The safe and just delivery of human well-being & ecosystem
health by 2050 is fundamental to our future.

This must be met within global water limits.

Transformational change, from the local to the global.

Water SDGs + Climate Action + Biodiversity conservation



GLOBAL COMMISSION on the
ECONOMICS OF WATER

How can we implement Transformational WSS change?

Sustainable Cities

& Infrastructure
Transition

Food Systems
Transition

) CLEAN WATER G0OD HEALTH 4] SUSTAINABLE CIES DECENTWORK AND
POVERTY AND SANITATION AND WELL-BEING A1 AND COMMUNITIES ECONOMIC GROWTH

Biodiversity
conservation
Transition

B 13 i
S © o

Societal
Transitions
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5 ?532{?[y 10 INEQUALITIES
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v

Governance & Regulation + Finance + Institutional Capacity
+ Technology & Innovation
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Scaling Inclusive
Sanitation In
Tamil Nadu, India




QSanitationiopAlLLNow CLEAN WATER

AND SANITATION
© Full cycle of Sanitation

a Across Cities

-_ -y

U™\ CONTAINMENT » EMPTYING » TRANSPORT» TREATMENT > REUSE/DISPOSAL
4
——



Spatial Coverage of FSM in Tamil Nadu: ~16 million people
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Scaling and Sustaining FSM

- Significant investment in
treatment infrastructure.

Challenges

« Sustaining operations &

- Quality Assured Implementation: maintenance

51 FSTPs (1.5 MLD capacity)

Co-treatment at 59 STPs
(1,200 MLD capacity)

* Regulating non-standard
on-site systems

« Regulating de-sludging
operations including
occupational health, safety

Strengthened Institutional of workers

FSM capacity « Securing land for setting

up treatment facilities
Enabling Inclusive FSM




State Investment Plan (SIP): Phase-wise Scale-up

1. Expand existing FSTP treatment capacity through Co-treatment

2. Create new Fecal Sludge Treatment Plants (FSTPs) across the state

3. Scale access to treatment through the Cluster Approach across the urban-rural continuum

. -

Co-treatment New FSTPs :
No. of treatment
facilities 65 28 56 103 250 - 502
Total ULBs covered 102 40 121 136 250 - 649

Cumulative

population coverage 100% - 26,577,880

Village Panchayats 4,221 3,181 12,525

Crowding-in Public investment: ~ INR 500 crores (USD ~60 m)




Impact of TNUSSP-CWIS

ACCESS CONTAINMENT COLLECTION & TREATMENT & REUSE
CONVEYANCE
Improving safe Improving Onsite Light-touch regulation of Improved treatment capacity,
sanitation for urban Sanitation Systems (OSS) private desludging coverlng ~15 million urban
poor for Large Generators and operators population through cluster
In@ividual Household Monitoring of disposal approach

Enabling Community  Toilets (IHHT) Demonstrating reuse methods
and Public Toilet Improved services for
(CTPT) Enabling periodic urban poor in select Treatment technologies adapted
management desludging for CTPT locations trialed to specific requirements

Institutional strengthening and improved governance across the State, Strengthened
eco-system & capacity of stakeholders, Behavior Change Communication

GOOD HEALTH GENDER CLEAN WATER DECENT WORK AND
AND WELL-BEING EQUALITY AND SANITATION ECONOMIC GROWTH
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TNUSSP: Climate resilience & Emission-reduction questions

Health-benefits

Water efficiency: keep water-carriage running

« Data on water efficiency & quality

« Recycling and reusing water: financial viability for industrial and agriculture use?
« Solids = regenerative agriculture or biochar

Emission reduction: net-zero WSS services?

« Decarbonisation of infrastructure: embodied energy & Carbon
» Decarbonisation of Operations

« The business case for emission reduction?

Infrastructure Resilience

» Prepare for extreme drought and benchmark with desalination

» Prepare for flooding & storm surge - planning intervention & critical infrastructure resilience
» Prepare for planned withdrawal & relocation
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IIHS Campus, Kengeri: Surface Water Flows

Sulikere Forest

North Valley Ponds
water flow

Upstream from Ramasagara Lake South Valley Ponds
Hosakere Lake * - ‘ water flow




IIHS Campus, Kengeri: integrating four major Water systems

PRECIPITATION
Rainwater will be collected and stored in
the surface water ponds and roof rainwater SUSTAINABLE

collection tanks. This rainwater will be used
for domestic consumption after treatment. < A K URBAN AGRICULTURE ° °
Traditional crops that suit the climatic C t W t U
and soil conditions are being grown at o nJ o I n a e r se
VES70 -y identified plots on the Campus.

" 'g‘ ey . Surface water ponds
. . ’ . BOREWELLS

The site presently has nine borewells S h I | d

and more are planned. Their locations . a OW g ro u n Wate r
are determined after Hydrogeological

studies. They will be a key water source.

—— . Deep groundwater

DEWATS
System to treat wastewater.
Consumes less energy and

is cost effective.

e . Treated tecycled
wastewater

PIEZOMETER and
MONITORING WELL

Will collect data on depth
and movement of the water
table for ground water systems.

All the MEP Services are
located at the basment of the
Learner's Hostel.

OPEN WELL
An open well in the Riparion Zone
was restored and rejuvenated. The
well is a remnant of the past agrarnion
landuse and is seen as on important
part of the water story of the Campus.

SURFACE WATER PONDS

Five ponds receive and store rainfall

" runoff. The ponds are interlinked through
bioswales. The excess water is diverted
to the Ramasagaro Lake.



IIHS Campus, Kengeri: Factor 2+ water efficiency

Phase-wise area, population and
water demand for the Campus

Base case and design case water
consumption for different end-uses
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I IIHS Campus: Climate resilience & Emission-reduction

Net-zero energy and commercial viability with conjunctive use

« Net-zero water (up to what densities, dual piping, storage & grid connectivity)
- Regenerative agriculture & biodiversity restoration

* Near closed-loop recycling & reuse

 Biological > Technolgical treatment system

e Operation & Control systems

 Standards, measurement of water quantity & quality

e Lifestyle & behaviour change
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A few WASH-Climate Resilience & GHG Emission-reduction questions

« WASH has to be embedded in the local water cycle and the larger Water, Climate, Nutrition
security & Biodiversity agenda = transform ‘Planning’ & ‘Development’

- Severe gaps in the WASH-Climate evidence chain & narrative
« Health impacts, ‘cost-benefit’ and (multi-dimensional) viability

« Mitigation: small fraction of CO, + CH4 emissions. No discussion on embodied C & Scope 3. No
discussion on Carbon storage. No surprise that finance is negligible

- Adaptation:

« Loss & Damage: conversation hasn't even started

« Vulnerability reduction:

« Culture: gender and caste-dynamics
- Operationalising Climate Resilience in WASH systems

« Drought-resilience: the septage vs. sewerage debate

« Flood- & SLR-resilience:

« Storme-resilience: coastal area

« Nature based Solutions: Blue-Green-Grey-Digital infrastructure and services
- Urban-Rural linkages: Regenerative Agriculture & Biodiversity restoration & conservation

« Recycling and reuse of blue water > green water

« N and P discharge and nutrient recycling - regenerative agriculture



