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Temperature Change Prognosis:

Bias corrected model results presented in the Figure 3-2 indicate that the monthly average minimum
temperature in Indore is expected to increase by about 2°C by 2030's to about 3-4°C by 2080's. The Main objective of the

urban heat island (UHI) effect may add another 2-4°C over and above these figures. vulnerahility assessment is

: : . : ; : : t derstand different
The maximum increase is expected during the winters in most of the above models. This may extend f:cet:noferﬁksnand qlu:;E?y

viability period of some of the disease vectors well in to winters. The March to September period may the components of
require space cooling devices working through the day and night, considering the addition from UHI vulnerability across the

effects. study cities to inform
adaptation framework
focused on poor and
vulnerable urban residents.
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expected to rise by 1.5°C by 2030s to about 3 to 4°C by 2080s. Considering the heat island effects an-
other 2-4°C increase can be expected in different parts of the city.

City wide Vulnerability assessment was carried out using GIS assisted vulnerability
assessment technique to gain knowledge about current vulnerability of different sections of
population across space and SECs. Key points of the assessment have been summarized below:

The maximum temperatures on some summer days may reach close to 50°C, which is likely to impact
the outdoor work as well as increase the consumption of energy for space cooling.

Education Capacity Index (ECI) analysis indicates that the literacy rate is comparatively
Precipitation Prognosis: high; however the level of education hardly provides any benefit in terms of earning
capacity. Transformation to service sector based economy will require major improvements

Future monthly mean rainfall: 2021-2100 in education and skill levels, failing which the income vulnerability may increase.

Indore Future et Rainfall: 2021- Indore Future Mean Rainfall: 2071- Income Stability Index (ISI) indicates that nearly one third of the city’s households
400 500 2190 (predominantly slum, lower and middle income categories) have less income stability.

E 300 7‘\ £ 400 }--3‘ Social Capacity Index (SCI) indicates that the social capacity among the poor is

5 20 ' £ 300 ﬂ comparable to that of other SECs. There has been a continuous improvement in social
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T — \" = ||° o0 _-,._,..,__./ L. Drainage and Sewerage Vulnerability Index (DSVI) indicate the condition of sewerage
Jan e MarAprtisy N It Sep ICTINDRC danFebMarcpridaydin Jul Augsepacibloviec and drainage is poor in most areas The results also indicate that significant proportion of
== Observed +--- PRECIS ALb C—— Observed ~--- PRECIS A2 middle class and upper SECs also do not have adequate access to sewerage.

Indore Futire Mean Rainfall Scenarios: 2046-2065 Water Scarcity Index (WSI) indicates that all the SECs suffer from water scarcity. Slum
=0 and lower middle class are differentially vulnerable, with nearly half the households facing
00 ,‘;;.l‘ acute water scarcity.

Loan and Insurance Vulnerability Index (LVI) indicates the penetration of insurance is
poor (less than 25%) as well as incidence of loans is higher in case of lower and slum SECs.
This causes higher financial vulnerability to these households. These results have to be
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Source: TARU analysis, 2010; GHCN 2009 and CSAG, 2010 Water usage pattern in different housing categories

Rainfall scenarios show higher diversity across bias corrected models. An increase in annual; rainfall of
about 200 mm is predicted by AlB scenario of PRECIS regional model for 2030, while the increase of
about 100-150 mm is predicted by CGCM3 for 2050s while CNRM and MPI models do not show any
changes. The A2 and B2 scenarios under PRECIS predict an increase of about 330 and 250 mm re-
spectively. The rainfall prediction is less certain than temperature changes, especially considering the
terrain context of Indore city.
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Water logging often continues for weeks after floods. The 2009 dengue epidemic is believed to be due to —— = | UPPER CLASS HOUSE
Some areas are perpetually water logged due to lack of prolonged water logging and affected all socio- s B - B
sewerage and blockage of natural drains. economic groups. Health risk is high due to poor water

quality, and vector borne diseases. The disease
surveillance system is not working and the urban
authorities are forced to take knee jerk control action
after the scale of outbreaks creates panic in the city.
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INYENTFNG BUT LOSING POSITION

Critical Uncertainties

CITY OF OPPORTUNITIES
Services prepared to absorb perturbations in » Intellectual capital - city's economic engine
ihe city metabolic process EFFICIENT « Well balanced city for both business and
Business innovation continues, but labor residents

qualification illiterate 'not-city ready" worries e External connections brain circulation rather
Local Govt focus actions on social housing than brain drain (Entrepreneurial)

and availability of community facilities for  Scientific urban planning and design of

poor R infrastructure services -redundancy factored
e Tremendous pressure on city institutions to E e Communities shifted to water reuse
tackle rapid growth and maintenance (new S e Strong local economy - attract business
outlay) of basic services 0 « Indore share's top medical/edu. Institutions
« City unable to advance greater position in R « City meets high performance standards in
economy and quality of life provision of services
e Large perce_*ntage_of populatiop not willing to (E: e Purchasing power stimulate economy
pay for basic sirwces aind;nwronment / e No.l city in MP and Central India in providing
improvement charges, leading to High Quality of Life to its citizens.
deterioration of services I » Impressive range of variables (advanced
» Water reserved for summer and dry spell, N edu./health/e-readiness/environment quality
water planners have considered the energy efficiency)
uncertain implications of climate change ; e Clean, speedy and efficient administration
» Social inequality - pockets of misery exist R
e Tolerable city livability A
PUSH MIGRATION PULL
S
WORLD OF CONSTRAINTS & SCARCITY T SELF INDULGENT CITY
« Migration mainly from hinterland tribal : e Diverse population with advanced educa-
areas, with lack of working skills and tion
search for low-paid jobs C e Urban development loosely controlled
» Local economy hurt and other cities taking T » Awareness has heightened, but no sustain-
advantage of the downturn able approach towards mgmt of waste and
e Elderly population. NGOs working best for : water, energy, transportation, buildings
the common good e Resource shortage create 'tug-of-war' be-
e Functional Characteristics (Physical. E tween "high income- high influence™ and
Economic. Social) of the city not aligned economically disadvantaged groups
» Local Govt and stakeholders incapable to M » Recycle of ideas rather than focus on inno-
transform development vation. PPP not creating opportunities
e Water scarcity in urban households - f‘ e Gated community on the rise (fencing, se-
search for "next bucket" is commonn curity guard, manage to get tap of energy
during summer and dry spell. L] and water resource, self sufficient, focus is
» Diseases and crime record on rise. Indore on "I" and not "We")
performs low on public health and medical e Indore city fabric painted in two worlds -
care variables. "Gated Modern" and "Old". Greater social
» Unconscious about self and the world inequality.
outside POOR e Disaster risk continues due to shortfall in

e Undesirable city livability

services

e Frequent epidemics of vector and water-
borne diseases Uncomfortable city livability

Issues /Impact Matrix for Vulnerable Poor People

Increased Push migration
. Medium demographic Growth rates increase unless periods from impacts on
Population : : :
growth economic growth slows down hinterlands, dominance of low
skilled population
Trend likely to continue, o nE=hss and frequent
: : floods amplified by urban
Impacts due to city expansion e
Droughts common, . development. Poor residing
. and other anthropogenic . . :
: Occasional short term . along drainage lines, even in
Disasters : changes likely to worsen the .
flooding and water ) . the upper parts of minor
: flood intensity, Vector borne :
logging ) : catchments impacted by flash
diseases may increase due to :
e i ol floods. Droughts trigger
increased push migration.
Seasonality of the vector-borne
diseases likely to change,
Malaria, and Dengue expansion of disease
Health commeon, strong frend likely to cantinue transmission per_lod likely to
seasonality, Heat strokes increase due to increased
unknown temperature and changes in
humid seasons. Morbidity from
heat strokes expected
Water scarcity despite short lived water sufficiency
about 85% dependence followed by water scarcity with | Faster reemergence of water
on distant sources, high increase in energy prices, Major |scarcity due to increasing
Resources . o
UFW. Growing clout of challenges to recover cost of unreliability of local sources
(Water, land, |. o e
e informal water markets. water. If water prices increase |due to uncertain rainfall,
Focus on capital works, and financially viable, soft competition over Narmada
without exploring soft paths may be tried as last water.
paths resort. Competing demands
_ Uery dleree core Wohiclar Trafﬁc issues, pollution may ngher impacts of pollution due
Environment : s increase, Rapid transport can to higher temperatures,
pollution high in core area : .
reduce some load especially during summers,
Medium to high growth bk cha_nge el
= : consumption for processes, but
expected with increase in LR
Economy High growth efficiencies. Quality of life may g P =rgy
: ; demands for space cooling,
not improve if current trends :
e vector borne diseases may
' impact the labor productivity.
Shift to more efficient water Wate_r bse te_chnulogles =l
: . alleviate scarcity. Efficient
Fast up gradation to and energy technologies, i ,
Technology : : lighting, mass rapid transport
overcome labor scarcity especially by those who can
can reduce energy use and
afford. mEe
pollution impacts
Gated communities and slums
Iniquitous growth being coexist. Poverty may increase
Social/equity addressed by improving due to push migration from Push migration can lead to
q Service access to poor, large underdeveloped drought |conflicts and distress
sustainability issues exist | prone hinterlands with skill
poor population

Indore: Resilience Strategy

Resilience Strategy

Resilience Strategy development is based on the existing climate science/climate risk

information,

urban planning and development framework, current vulnerability and

anticipated future risks, resource constraints, industry/economic development, future
consequences of climate variability/change and most importantly identification of critical
uncertainties (which also included identification of critical uncertainties and further
developed a range of early signs and optional measures).

The resilience strategy is structured around five major principles:

¢ Build on current and planned initiatives

¢ Create awareness about climate risks and generate demand: Bottom up approach

¢ Demonstrate resilience building projects to leverage further action

¢ Multi-sectoral information generation and shelf of projects

¢ Build synergy with state and national level institutions

Sectors

Resources (Water)

Resources
(Energy)

Natural
Disasters / Urban
Health

Urban Services

Population

Environment

Economy

Social/ equity

Technology

Resilience Options/Interventions

Comprehensive  water management plan / Improving redundancy (including ground
water recharge, waste water recycling)

Rain water harvesting plan and strategy for Indore City

Revive old water tanks and wells as emergency supply source.

Urban user groups for conjunctive water management of local and distant water
resources with focus on building resilience to Climate Change

100% Sewerage coverage, Sewage treatment plants and water recycling

Demand side management including Leak detection and retrofitting. Water auditing
system (zero tolerance)

Water literacy modules

Citizen engagement & reporting system

Energy efficiency programme / Promotion of energy efficiency products

Green Buildings - Develop guidelines and regulations for environmental sustainable
building design, construction and operation (Water/Energy/SWM)

Study on renewable energy options at various scales and end uses

Hotline maintenance in monitoring of lines and transformers

Setting up of cogeneration plant

Technology upgradation for electricity distribution at city level

Flood zoning and land use control.
City level storm water drainage master plan
Emergency Response Plan

Disease surveillance system with Epidemioclogical research support to track diseases &
Health GIS

Benchmarking vulnerability of critical lifelines and infrastructure to CVCC risks

Hardening city infrastructure to withstand CC risks

Develop framework for onlinefcontinuous monitoring of gaps/deficiencies in urban
services

Skill building Programme (HRD plan)
Monitoring programme on migration, Identification of social safety nets/schemes
Climate leadership training programmes introduced

IT enabled Transport system / Comprehensive Transport Master Plan

Increase in Green Cover (Urban forestry)

City's environment management plan

City level group for monitoring and advisory to the ULB

Implementation of environmental building guidelines/energy code in the construction of
new buildings and retrofit of existing buildings

Business Continuity Plan

Water/energy efficiency improvement conservation plans

Regional economic growth strategy and plan

Sector specific forward looking policies and action plans (infrastructure landscape, health,
safety and security, livability)

City branding strategy for high quality human resources in key sectors.

Ward level / micro-planning initiatives

Community action and management of assets

Empowering poor communities

Establishment of Training and Learning Center to impart skill development

Technology plan for water and energy sector

Creation of support agency for energy efficiency improvement

Demonstrate effectives of technology in select units (residential/commercial/industrial)
Clean and sunrise industry/service sector

Establishment of Theme Park to create public awareness and provide solutions

Prioritization of Adaptation/ Resilience Activities

1. Comprehensive water management option

2. Development of high resolution flood zoning maps and drainage master plan

3. Synergy with National level interventions.
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