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12 YEARS OF MAKING A DIFFERENCE

Integrated Research and Action for Development
(IRADe) was designated as a Centre of Excellence for
Urban Development and Climate Change in 2008, by
the Ministry of Housing and Urban Affairs,
Government of India, in recognition of its extensive
expertise and relentless efforts in these domains.

IRADe Centre of Excellence (CoE) addresses critical
issues related to Urban Development and Climate
Resilience in India. It works towards capacity building,
raising awareness, research and training, integrating
various urban development efforts and documenting
best practices and policy level prescriptions. It has
undertaken rapid vulnerability assessment of 20
cities, devised roadmap for mainstreaming climate
and disaster resilience components in the smart city
development plans of 10 cities, and piloted urban
climate vulnerability index. It has developed hazard
vulnerability and critical infrastructure maps for 12
cities, enabling planners and decision makers devise
city disaster management strategies and resilience
action plans.

Dedicated towards strengthening city health
resilience, IRADe CoE is actively working on
developing Climate adaptive Heat Stress Action
plans, Early Warning System for Dengue and Air
pollution Action plans. Research conducted by IRADe
CoE facilitates decision-making for various ministries,
including Ministry of Environment and Forests and
Climate Change, Ministry of New and Renewable
Energy, Niti Aayog, Ministry of Power, Ministry of
External Affairs, Ministry of Urban Development,
Department of Science and Technology, among
others.

Inputs from IRADe have contributed to low carbon
pathways and the Nationally Determined
Contributions until 2030 and 2050 for Climate Policies
in India. It has provided analytical support to the
Ministry of Environment Forests and Climate Change
(MoEFCC) for the Paris Agreement. Results,
outcomes and findings from the IRADe CoE are
widely shared with various forums and platforms like
IPCCSREX, European Union, Rockefeller foundation
(ACCCRN), UN Habitat etc.
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THEMES AND PROJECTS
Disaster Resilience

Sustainable and Disaster-Resilient Cities:
Case Studies and Capacity Building of 10
JnNURM cities

Review of City Disaster Management Plans of
six cities

The Time is Now: Sustainable and Climate-
Resilient Urban Development

Vulnerability of Coastal Cities on Rivers to
Climate Change: Case Study of Surat

Developing Disaster Resilience Action Plan
through GIS & Prioritizing actions for natural
risk reduction

Climate Resilience

Climate Vulnerability Profiles of 20 Indian Cities

Policy Brief on Emerging Mechanisms and
Responses of Cities to Climate — ACCCRN

Rapid Assessment of Vulnerabilities to Climate
Change of Indian Cities

Working Paper on HIGS Framework for
Climate-Resilient Urban Development

Policy Landscape for Urban Climate Resilience-

Assessment of Climate induced natural hazard
vulnerability of cities

Developing Climate Resilient Smart Cities
Developing Urban Climate Vulnerability Index

Health Resilience
Climate Adaptive Action Plans to manage
Heat Stress in three Indian Cities

Prediction of Dengue with Climate Change for
Delhi and Rajkot

Process Analysis, Observations and
Modelling: An integrated Solution for Cleaner
Air for Delhi

Urban Infrastructure & Services

Preparation of Master Plan with Detailed
Action Plan for Jodhpur, Ajmer & Udaipur
Landfill Waste Management in Okhla,
New Delhi

Strengthening of Solid Waste Management
System in the Industrial Park, Cherlapally



SUSTAINABLE URBAN DEVELOPMENT
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Vulnerability Assessment GIS & Remote Climate Adaptive
Sensing applications Heat Stress Action Plans

Solar City Action Plans

Disaster Early warning systems

Management Strategies —Dengue management Waste management

Vulnerability Index

Roadmap for Climate Disaster Air Pollution Critical infrastructure mapping
Resilient Smart Cities Resilience Action Plans

Policy Landscape
for Climate Resilience

IRADe Centre of Excellence for Urban Development

and Climate Change

@\

\

)

\
4




SUSTAINABLE AND DISASTER
RESILIENT CITIES

PROBLEMS ADDRESSED

POLICY/ ACTION/ SOLUTIONS

CITY DISASTER MANAGEMENT PLANS

PROBLEM ADDRESSED

POLICY/ ACTION/ SOLUTIONS

VULNERABILITY OF COASTAL
CITIES TO CLIMATE CHANGE

PROBLEM ADDRESSED

POLICY/ ACTION/ SOLUTIONS

DISASTER RESILIENCE ACTION PLAN

PROBLEMS ADDRESSED

POLICY/ ACTION/ SOLUTIONS

Case studies and capacity building of 10 JANURM (Jawarharlal Nehru
National Urban Renewable Mission) cities - Srinagar, Dehradun, Shillong,
Guwahati, Visakhapatnam, Hyderabad, Pune, Bhopal, Ahmedabad

® The state of disaster-resilience at the city-level need to be assessed
® Need to understand the challenges faced by ULBs to keep pace with
the need to increase infrastructure and service provision for citizens,
and simultaneously ensure inclusive growth
for the urban poor

® Four regional workshops held to receive inputs from city officials,
policymakers, planners and other stakeholders

® Multi-hazard Assessment Maps for the 10 cities to help decision-makers
understand the risks and preparedness of respective cities. Maps can be
incorporated in their CDPs/ Master Plans/ Smart City Plans

® Integrated approach recommended for sustainable and disaster-resilient
development in cities to help local governments

@ Inputs for achieving SDGs 9.1 & 11

Review of City Disaster Management Plans of six cities- Bhubaneswarr,
Madurai, Shimla, Trivandrum and Vijaywada.

Assess the clarity, comprehensiveness, efficiency, appropriateness of
climate risk management measures and dissemination, including
integration in the CDMP planning process and each plan document.

® Recommendation to improve efficacy, visibility and implementation
of CDMP

® Presented Strategy tp each city admnistration for addressing
the gap observed during the review process.

Vulnerability of coastal cities to climate change: Case study of Surat

Absence of integrated analytical framework for floods &
Disaster Management strategy for urban areas close to Tapi basin,
Ulkai dam and the coastline

® Developed hydrological model for Surat using hydraulic modelling
system & spatial analysis software. Model assessesthe extent of inundation
and water depths under various scenarios

® Adaptation actions for climate change resilience of these cities

® Inputs for Government of India's mission to build disaster resilient
infrastructure, as well as SDG 9.1, 11 & 13

Developing Disaster Resilient Action Plan for the cities of Shillong & Gangtok

® Non-availability of high-resolution climate vulnerability maps
® | ack of decision-support system for decentralized action at ward level
® Non-availability of Resilience Action Plans

® Developed cadastral maps at the scale of 1:4000 and mapped
hazard-wise vulnerable zones in the cities

® Developed critical infrastructure maps at a scale of 1:4000 to identify
critical suppport services lying in hazard-prone areas

® Maps to help in developing disaster resilient action plans for the cities,
and guiding decision-makers in mobilizing the right set of actions

® |nputs for achieving SDGs 9.1 & 11, and Government of India's mission
to build disaster resilient infrastructure



CLIMATE RESILIENCE

20 Indian cities covered under the Jawarharlal Nehru
National Urban Renewable Mission

PROBLEMS ADDRESSED

® [ ack of understanding of the city level climate vulnerability
and the nature of actions needed for climate resilient
development

® Need for Government and institutional frameworks
for building resilient infrastructure at the city level, in the wake
of climate induced risks faced by the cities

POLICY/ ACTION/ SOLUTIONS

Vulnerability profiles and Matrix for 20 Indian cities Assessment
of a coherent set of urban resilience measures, which merge
with the natural hazarad risk reduction and urban renewal
interventions, minimising the impact of climate change

on the cities and their inhabitants.

Policy Brief on Emerging Mechanisms and Responses of
Cities to Climate - ACCCRN

PROBLEMS ADDRESSED

Need for policy discourse on emerging mechanisms, responses
and measures needed for prioritizing climate
resilience into city development

POLICY/ ACTION/ SOLUTIONS

Guidance document for decision makers at national/ state/ city
government levels on Urban Climate Change Resilience

Assessing Urban Climate Vulnerability Index for six Indian
cities - Srinagar, Delhi, Shillong, Chennai, Mumbai, Bangalore

PROBLEMS ADDRESSED

A qualitative & quantitative assessment framework to identify
climate hazard vulnerability of the selected cities

POLICY/ ACTION/ SOLUTIONS

® Climate Vulnerability Scorecard with 7 thematic indicators
(Physical, Hazard, Social, Demographic, Financial Provisioning,
Infrastructure and Administration vulnerabilty)

® 70 sub-indicators to assess city-level vulnerability

® This would help the Governement of India in
addressing SDGs - 11 & 13




Mainstreaming Climate Resilience in Urban Development;
Policy Landscape for Urban Resilience for the cities of
Gorakhpur, Surat and Indore

PROBLEM ADDRESSED Addressing climate induced natural hazard vulnerability of cities

POLICY/ ACTION/ SOLUTIONS ® |dentified opportunities to orient urban development programmes
to promote city-level climate resilience
® | earning shared on the national-level, with the city Governments
being apprised of relevant opportunities offered by the
Central Government
® Integrated policy framework suggested
® Coordinated decision making at the national, state and city levels

Policy level engagement for developing Climate Resilient
Smart Cities

PROBLEM ADDRESSED Need for engaging decision-makers on urban climate change
resilience and integrating the concepts into wider
planning discourses

POLICY/ ACTION/ SOLUTIONS ® Policy recommendations and interventions for developing
Climate Resilient Smart Cities in India, and Climate Resilience
component into smart city plans

® Smart solutions for Disaster Resilience and Management
in Smart Cities

Rapid assessment of vulnerability to climate change
for 14 Indian cities

PROBLEMS ADDRESSED ®Need for a methodological framework and index for rapid
assessment of urban climate vulnerability
® Non-availability of baseline data pertaining to urban
development in terms of socio-economic and infrastructure
characteristics

POLICY/ ACTION/ SOLUTIONS Methodological framework for rapid climate vulnerability
assessment, efficient urban policies and programmes

Working paper on the Hazards, infrastructure, Governance,
Socio-economic (HIGS) variables framework for
Climate-Resilient Urban Development

PROBLEMS ADDRESSED ® A framework was developed to analyse city-level climate
risks by integrating information on physical and meteorogical
hazards

e Analysis of infrastructure and urban services; Goverance
variables; and socio-economic and demographic indicators

POLICY/ ACTION/ SOLUTIONS ® A customizable approach for cities to analyse their vulnerability in
order to understand potential areas of corrective action, and
compare it across cities

® Inform national, state and local policymakers on urban development
and management.

® The framework spurs autonomous action by enabling cities to
assess their vulnerability using the HIGS framework




HEALTH RESILIENCE

Process, Analysis, Observations and Modelling: Integrated
Solutions for Cleaner Air for Delhi (PROMOTE)
PROBLEMS ADDRESSED @ Air pollution is a pressing issue in Delhi and other cities
® Critical need for proper monitoring and mitigating actions

POLICY/ ACTION/ SOLUTIONS ® Assessed the socio-economic and health impacts on the
marginalized and lower-income citizens
® Stakeholder mapping to understand the contributions of different
stakeholders in air pollution
® Campaigns conducted and health advisories distributed in schools
Inputs for SDG 3

Prediction of Dengue with climate change for Delhi and Rajkot:
A statistical analysis and development of warning system

PROBLEMS ADDRESSED ® Dengue incidences have increased over past decades
® No proper monitoring and recording of mortality and morbidity
related to dengue

POLICY/ ACTION/ SOLUTIONS ® Developed spatial maps to develop ward -level dengue

incidences in Delhi and Rajkot

® Analysis of trends in dengue incidences at ward-level for the
period 2011-2017

® Development of advisories and awareness strategies for dengue
prevention and management in cities

@ Connecting meteorology, statistical modelling and geospatial
mapping to develop early warning system for dengue

® |nputs for SDG 3
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Climate Adaptive Action Plans to manage Heat Stress in 3 Indian
cities - Delhi, Bhubaneshwar & Rajkot

PROBLEMS ADDRESSED e Climate Adaptive Heat Action Plans at city levels
® Assess the impact of heat stress on health, productivity and
livelihood at the vulnerable sections of the city
® | ack of awareness to manage heat stress and related ilinesses
® Building awareness on heat as a disaster
® Spatial identification of vulnerability of population to heat stress

POLICY/ ACTION/ SOLUTIONS ® |mpact of heat stress on health, productivity and livelihodd of

vulnerable population

® Generating awareness towards heat stress through advisories

® Developed spatially differentiated and gender sensitive
HeatStress Action Plan for cities in consultation with stakeholders

® Capacity building of frontline health workers

® Capacity building of medical stakeholders and developed training
module for managing heat stress related illnesses

® Framework for recording heat related mortality and morbidity

® Inputs for India's Cooling Action Plan and SDG 13
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Preparation of master plan with detailed action plan under solar
cities development program for Jodhpur, Ajmer and Udaipur

PROBLEM ADDRESSED No solar city master plan existed for Jodhpur, Ajmer and Udaipur

POLICY/ ACTION/ SOLUTIONS ® Detailed action plan prepared for setting a goal of minimum

10 percent reduction in projected total demand and conventional
energy, to be achieved through energy efficiency measures
and generation from renewable energy installations
® Inputs for goals set under National Solar Mission,
NDC goals and SDG 13

Landfill waste management in Okhla, New Delhi

PROBLEM ADDRESSED Lack of appropriate strategies for managing gaseous

emissions from landfill sites

POLICY/ ACTION/ SOLUTIONS Detailed analysis to understand commercial feasibility of

methane gas captured from the landfill site in Okhla

_ Strengthening of Solid Waste Management system in the

industrial park - Cherlapally

PROBLEM ADDRESSED Lack of appropriate strategies and action plan to manage

municipal solid waste in cities

® Analysis of different waste streams and the state of existing
Sllese ol e b ioh)s waste management system in the industrial park - Cherlapally
® Mapping of stakeholders involved and recommending viable
cost-effective technical options for efficient municipal solid
waste management system
® Provided inputs for Swachh Bharat Abhiyan
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GLIMPSES OF SELECT PROJECTS

Developing Disaster
Resilience Action Plans
through GIS

Experts’ Consultation on Developing Disaster Resilience Action Plan through GIS and Prioritizing Actions for
Natural Disaster Risk Reduction in Urban Agglomerations of Shillong and Gangtok,DAte: 30th July, 2019, Venue: Shillong

Medical Stakeholders Training for Management of Heat Related Ilnesses

& Orientation to Heat Stress Action Pla._g‘

11 May 2019 | Amaltas Hall, licha Habigat Center | Dells




COE GEOGRAPHIC FOOTPRINTS

Geographical Coverage
Project Cities

15rinagar
25himla
IHaridwar
4Dehradun
5Delhi
BAllahabad
TGorakpur
8 lhodpur
SAhmedabad
105urat
11Indore
12Bhopal
13Gangtock
145hillong
15Guwahati
16Kolkata

17 Puri

18 Pune
19Mumbai
20Hyderabad
21Visakhapatnam
22Vijaywada
23Chennal

24 Madurai
258engalury
26Kochi

27 Thiruvananthapuram
28Puducherry
29Rajkot
30Udaipur
31Ajmer

32 Bhubaneswar

Project States

1Jammu & Kashmir

2Himachal Pradesh

IUttarakhand

4Delhi

5Uttar Pradesh

B Rajasthan

TGujarat

8Madhya Pradesh

9West Bengal
105ikkim

11Meghalaya

12 Assam
130disha

14 Maharashtra
15Telangana
16Andhra Pradesh
17Kamataka
18Tamil nadu
19¥erela




PARTNERS AND SPONSORS

NITI Aayog

(National Institution for Transforming India) ‘
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Ministry of Housing and Urban Affairs e Government of India Ministry of Earth Sciences
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About IRADe

IRADe is an independent non-profit, advanced research institute which aims to conduct
research and policy analysis to engage stakeholders such as government, nongovernmental
organisations, corporations, academic and financial institutions. Energy, climate change, urban
development, poverty, gender equity, agriculture and food security are some of the challenges
faced in the 21stcentury, IRADe’s research covers these issues, as well as the policies that
affect them.IRADe’s focus is effective action through multi-disciplinary and multi- stakeholder
research, to arrive at implementable solutions for sustainable development and policy research
that accounts for the effective governance of techno-economic and socio-cultural issues.

IRADe was established under the Society’s Act, in 2002 at New Delhi. It is certified as a
Research &Development Organisation by the Department of Scientific and Industrial Research
(DSIR), Ministry of Science and Technology (MoST), Government of India.lt has also been
selected as a Centre of Excellence by the Ministry of Urban Development (MoUD),
Government of India for urban development and climate change. In addition, it provides
expertise to other ministries, national and international institutions and partners with other
reputed organisations.

‘Thematic areas of IRADe

Asia
Climate Sustainable Energy Poverty Agriculture Centre for
Change and Urban and Power Alleviation and Food Sustainable
Environmant Development Systems and Gander Security Development

CONTACT US

Integrated Research and Action for Development (IRADe)
C-80 Shivalik, Malviya Nagar, New Delhi - 110017
Tel.: 91 (11) 2667 6180, 2667 6181, 2668 2226 | Email - R.magotra@irade.org

) @rRADeNewDelhi | €£) @IRADe_Delhi | Web: www.irade.org




