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SPOTLIGHT: HOUSING FOR ALL

Amrit Abhijat
Joint Secretary and Mission Director, 
Housing for All, Ministry of Housing and 
Urban Affairs (MoHUA)
Government of India

city is another area of concern to 
provide the city a clean image. PMAY (U) 
is dealing with such issues by providing 
pucca houses equipped with basic 
services to every eligible city dweller in 
both slum and non-slum areas. Sh. 
Hardeep S Puri, Hon’ble Minister of 
State (I/C), Housing and Urban Affairs, 
has been guiding and supporting us in 
our pursuit of integrated Urban 
Transformation. Comprehensive 

development of cities requires multi-
focal approach consisting of housing as 
well as basic infrastructures. A number 
of flagship schemes have been launched 
by Government of India such as Smart 
Cities Mission, AMRUT, SBM, HRIDAY 
for integrated development of cities, 
recognising the contribution of cities in 
the GDP of the country. These schemes 
are mandated to provide basic 
infrastructures such as water supply, 

Housing for All aims to complete 
construction of houses under Pradhan 
Mantri Awas Yojana (Urban) by 2022

A city cannot be treated as smart, unless its citizens are 
provided with decent pucca housing at affordable cost. 
Presence of slums in a city is another area of concern to 
provide the city a clean image. PMAY (U) is dealing with 
such issues by providing pucca houses equipped with basic 
services to every eligible city dweller in both slum and 
non-slum areas, says Amrit Abhijat, Joint Secretary and 
Mission Director, Housing for All, Ministry of Housing and 
Urban Affairs (MoHUA), Government of India, in this 
interview with Elets News Network (ENN).

What is the role of Housing for 
All or Pradhan Mantri Awas 
Yojna (PMAY U) in order to have 
a comprehensive development of 
Cities?

“By the time the Nation completes 75 
years of its independence in 2022, there 
should not be any family without 
owning a house for his living” is the 
vision of Hon’ble Prime Minister Sh. 
Narendra Modi. A city, free from kutcha, 
semi pucca and temporary dwelling 
units with provision of adequate 
housing, is integral part of holistic 
development of city, as it depicts the 
façade of the city. A city cannot be 
treated as smart, unless its citizens are 
provided with decent pucca housing at 
affordable cost. Presence of slums in a 
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“A number of flagship 
schemes have been 
launched by 
Government of India 
such as Smart Cities 
Mission, AMRUT, SBM, 
HRIDAY for integrated 
development of cities, 
recognising the 
contribution of cities in 
the GDP of the 
country. These 
schemes are mandated 
to provide basic 
infrastructures.”

drainage, SWM, roads, public transport, 
electricity and application of technology 
in management of these infrastructures 
smartly. Under the leadership of Sh. 
Durga Shanker Mishra, Secretary, 
Ministry of Housing and Urban Affairs, 
PMAY (U), while contributing towards 
betterment of the cities, is marching 
towards achieving the goal of “Housing 
for All” by 2022.

Give us an overview of the 
present status of the scheme, 
especially with respect to 
Haryana in general and 
Gurugram in specific.

PMAY (U) has witnessed remarkable 
achievement over last four years since 
its launch on June 25, 2015. A total of 
85.17 lakh houses have been 
sanctioned by Government of India till 
now under all 4 verticals of the scheme, 
where 51 lakh have been grounded and 
26.5 lakh houses are completed. As far 
as Haryana is concerned, a total of 2.64 
lakh houses has been approved where 
share of AHP projects is highest with 
1.8 lakh houses. A total of 38,346 
houses are grounded and about 16,000 
houses are already completed. A total of 
23,715 houses have been approved for 
Gurugram and approximately 3,700 are 
completed.

What is the role of Public-Private 
Partnership in the scheme?

Availability of land is essential for the 
success of affordable housing sector in 
the country. In order to promote the 
affordable housing and unleash the 
potential of land available with the 
private sector, MoHUA has circulated 
eight PPP models under which, the 
private developer is allowed to 
construct houses on his own land and 
seek benefit of PMAY (U) under the 
banner ofaffordable housing and avail 
various exemptions and concessions. 
Presently, a total of 257 projects have 
been approved under PPP model with 
4.39 lakh houses in various States. 

What are the latest technology 
deployments in your 
department? How are these 
contributing towards the 
execution of the project?

A technology Sub-Mission under PMAY 
(U) has been set up to facilitate adoption 
of modern, innovative and green 
technologies and building materials for 
faster and quality construction of 
houses. Building Material and 
Technology Promotion Council (BMTPC), 
an autonomous body under MoHUA is 
responsible for certifying and promotion 
of new construction technologies in the 
country. As of now, 16 new construction 
technologies have been certified by the 
agency and SoR has been released by 
CPWD.  

A Global Housing Technology 
Challenge- India (GHTC-India) was 
launched to identify and mainstream the 
best alternate construction technologies 
from across the globe for a paradigm PMAY(U) House in Odisha

PMAY(U) House in Uttar Pradesh
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Founder Publisher & CEO, 
Elets Technomedia Pvt Ltd

DR RAVI GUPTA

MAGAZINE
It compiles ICT-related advancements 
being introduced, exercised by 
various government organisations via 
eGovernance module.  

NEWS
Dealing with various key developments 
and policy-related decisions that 
define Indian governance style at large, 
this section throws light on the most 
important aspects. 

WEBSITE
With a reach of sixty lakhs, the website 
is pushing the Digital India campaign of 
the Government of India. It highlights 
various dimensions of anything and 
everything related to the changing 
trends of governance in India .

EVENT REPORTS
This segment narrates the discussions 
and deliberations of participants at the 
occasional conferences held nationally 
or internationally.

CASE STUDIES
It deals with in-depth detail of various 
projects being implemented in any 
part of the country, worth inspiring 
others in providing solutions.

VIDEOS
The youtube channel ‘EletsTv’ deals 
with live recorded versions of tech-
experts and key decision makers who 
participate in key debates or discussion 
of Elets knowledge conferences.

INTERVIEWS
This section highlights various 
stakeholders, bureaucrats and policy 
makers influencing governance in  
the country. 

Urban development all set to reach the next level 
in Karnataka 
Karnataka is on a rapid urbanisation path with an increasing number of people 
migrating to towns and cities across the state seeking better job opportunities 
and facilities in urban areas. Today, Bangalore district alone accounts for more 
than 15 percent of the state’s total population.

The accelerating growth in urban population of Karnataka has put a heavy 
demand on all kinds of urban infrastructure and services, and the Government 
of Karnataka has been continuously striving to ensure that equitable and 
holistic urban development commensurate with the rapid growth in urban 
population, so that good quality of life can be provided to the citizens.  

Karnataka is looking forward to establishing smart and sustainable cities by 
leveraging its world-leading ICT infrastructure; developing quality healthcare 
services and education sector; establishing high-quality urban housing and 
related infrastructure of sanitation and waste management; improving quality 
of water and its supply in cities and towns across the state, and providing 24x7 
power supply and world-class communication infrastructure to its citizens.

'Karnataka Smart Cities Investment Summit' is being organised at a time when 
the Government of Karnataka is looking to bolster investments in Smart City 
development projects in the seven cities selected in three phases under the 
Smart Cities Mission.

This special souvenir, conceptualised by the Government of Karnataka in 
association with Elets Technomedia, is being launched at the summit to help 
the readers gain useful insights into the various challenges and opportunities 
available in Karnataka's smart cities through expert articles, interviews of 
policymakers and industry leaders. It will also highlight various initiatives 
taken by the government in the urban development sector in Karnataka.

The cover story of this special issue of eGov highlights that how the Government 
of Karnataka has been taking initiatives on policy front by rolling out innovative 
schemes aiming for betterment of urban poor, women, and general citizens 
and improving mechanisms for measuring city performance, analysing 
trends, improving governance, promoting transparency and accountability 
against the set global standards. The magazine carries interviews of Anjum 
Parvez, Secretary, Urban Development Department of Karnataka; Charulata 
Somal, Managing Director, Karnataka Urban Infrastructure Development and 
Finance Corporation (KUIDFC); Manoj Kumar Meena, Secretary, State Housing 
Department; and Ajay Seth, Managing Director, BMRCL, among others.

I am hopeful that this special publication will go a long way in serving as a 
repository of useful information on urban development of Karnataka.

I wish all the stakeholders participating in the Karnataka Smart Cities 
Investment Summit' a great success!  

Editorial

Need to Make Urban India Disaster-Ready
In the recent years, India has witnessed extreme climatic events, zoonotic 
diseases, and a drastic COVID-19 pandemic that impacted the entire globe. 
The frequency of disasters, natural and human-induced, have risen significantly 
in the last decade. This adverse scenario is a result of climate change, haphazard 
urban development, and encroachment of ecologically sensitive areas like 
flood plains, wetlands, etc.

Some of the recent climatic events including the Uttarakhand glacial burst and 
flash floods 2021, Kerala floods 2021 and, Jaipur floods 2021 have revealed 
the country’s lack of proper planning and approach towards disaster 
preparedness. This era of uncertainty calls for a strong action plan for disaster 
response. However, on the brighter side, there has been a paradigm shift in the 
disaster management approach from relief centric disaster response to reducing 
disaster risks and building resilience. The Prime Minister’s 10-point agenda and 
the National Disaster Management Plan, 2019, advocate disaster prevention, 
preparedness and resilience and emphasise mainstreaming disaster risk 
reduction into the development planning process.

The Government has also launched Climate-Smart City Assessment Framework 
(CSCAF) that serves as a tool for cities to assess their current climate situation 
and provides a roadmap for cities to adopt and implement climate change 
adaptation and mitigation related initiatives. The assessment is conducted on 
an annual basis to guide as well as monitor the progress of cities in building 
urban resilience towards climate change. The United Nations (UN) Sustainable 
Development Goal (SDG) 11.5 focuses on making cities disaster-resilient and 
reducing loss to life and economic assets as an aftermath of a disaster. With 
the Government of India’s active measures to address the issues, the cities in 
India aims to enhance disaster-preparedness and resilience.

This issue of the eGov magazine is an effort to bring to light the initiatives 
taken by the Government of India, States, and Cities to optimise their disaster 
response. The articles will highlight the significance of national level, state 
level and city level disaster management planning and the significance of the 
prevention-centric approach that aims to enhance disaster preparedness 
and resilience.
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Disaster Resilience for Sustainable Urban Development

HITESH VAIDYA
Director, National Institute of Urban Affairs (NIUA)
The rapid urbanisation of cities has become an inevitable reality globally, giving rise to social, economic and environmental 
challenges as well as opportunities. India too is at the cusp of urban transformation. Matching the global scenario, where over 
half of the world’s population already lives in urban areas,India has also witnessed an influx of migrants to towns and cities for 
better economic opportunities. The incessant growth has its implications on the quality of life, livability, and sustainability of 
the cities.

Along with the challenges imposed by anthropogenic factors, the increasing frequency and intensity of natural hazards and 
climate disasters have exacerbated the risk to life and property, particularly in urban areas. The constantly growing traffic in 
the cities, for example, has resulted in the formation of Urban Heat Island (UHI), depletion of the natural environment and 
biodiversity, and worsening greenhouse gas emissions, thereby contributing to climate change, which in turn causes disaster 
events. In last two decades, India has experienced erratic rainfall, flash floods, super cyclones, heat waves and cold waves.  

With the increasing urban population in the country, there are implications on green cover and biodiversity, energy 
consumption, transport sector, and water consumption, putting institutional capacities of cities under strain. In order to 
traverse through these contingencies, it is vital to develop scientific and innovative strategies on disaster risk reduction. It is 
imperative therefore, for authorities and all relevant stakeholders to minimise damage by identifying the potential risks, 
hazards, and vulnerabilities, and providing prompt response to disasters when they strike.

The UN-SDG 11.5 recognises the importance of disaster risk reduction, especially focusing on reducing the number of deaths 
and risk effects on women, children, marginalised and vulnerable populations. The existing international frameworks— the 
Paris Agreement, the UNFCCC, the Sendai Framework, and New Urban Agenda—provide the foundation for creating climate 
resilient cities. The UN has been urging all nations to tackle climate change through its global climate summit called Conference 
of the Parties (COPs). This year’s COP26 agenda contributes to delivering a green industrial revolution—by investing in clean 
energy, transport, nature, innovative technologies, and creating economic opportunities. As a signatory to UN-SDGs, India is 
geared to fulfil its commitments by 2030, to strengthen its resilience to combat natural disasters and align its developmental 
and disaster risk reduction-related objectives and priorities with global targets. This is imperative to achieving inclusive and 
sustainable growth and wellbeing of its citizens.

In India, the Disaster Management Act, 2005 provides the disaster specific guidelines. The National Disaster Management 
Authority, State Disaster Management Authorities, and District Disaster Management Authorities have been set-up under this 
Act. The national, state, and district-level guidelines are implemented on-ground through the urban local bodies. The guidelines 
recommend the urban local bodies to constitute disaster emergency cells and prepare the city disaster management plan.

In addition to the above, the Ministry of Housing and Urban Affairs (MoHUA) has developed the ClimateSmart Cities 
Assessment Framework which provides Indian cities with a set of 30 detailed indicators across five urban sectors—urban 
planning and biodiversity, energy and green buildings, mobility and air quality, water management, and waste management. 
This allow assessing their current situation, and help chart a road-map for future climate action and prioritise intervention 
areas, leading to lower GHG emissions through better urban planning and infrastructure provision. This contributes to better 
preparedness to deal with disasters, if and when they strike.

This issue is a compendium of 11 articles and an interview related to disaster risk reduction in India. They highlight the need for 
a holistic understanding and assessment of the disasters across social, environmental, and economical aspects. The broad 
themes covered in the articles include: variability of disasters, disaster management, emergency response, prevention and 
mitigation measures, disaster recovery and preparedness, and accessibility to urban services especially by vulnerable populations.

NIUA is committed to contributing to Indian cities become disaster and climate resilient. To achieve this objective, along with 
our own resources, we collaborate with numerous stakeholders such as media, industry, academia and other government and 
non-government organisations for effective research, capacity-building and advocacy outcomes. Teams at NIUA and eGov 
magazine have contributed significantly to collate a diverse range of knowledge-base on the cross-cutting issues on disaster 
management and risk reduction in India for this special issue. My sincere thanks to all the authors for sharing their knowledge 
on this very pertinent topic.

From the Desk of Director-NIUA
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SUSTAINABLE CITIES AND COMMUNITIES
Making cities and human settlements inclusive, safe, 

resilient and sustainable

SDG 11.5—Significantly reduce the number of deaths 
and the number of people affected by disasters

Target 11.5 Sub-indicator
11.5.1 Number of deaths, missing persons and directly affected persons 
attributed to disasters per 100,000 population
11.5.2 Disaster losses as a percentage of GDP

11.5.1 Number of deaths, missing persons and directly 
affected personsattributed to disasters per 100,000 
population

Target 11.5 Sub-indicator—
National Indicator Framework 

UTTARAKHAND FLOODS

Heavy rainfall causing water-logging, inundation and disruption to roads and services in urban areas

JAIPUR GURUGRAM

BANGALORE HYDERABAD

https://pibindia.wordpress.com

PERCENTAGE OF LAND VULNERABLE TO MAJOR HAZARDS IN INDIA
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Occurrence of Hazards in India 

 LANDSLIDES FLOODS

EARTHQUAKES WIND VELOCITY

Source: BMTPC. (2019). An Introduction to the Vulnerability Atlas of India: A Tool to Natural Disaster Prevention, Preparedness and Mitigation for Housing 
and Related Infrastructure, 3rd edition, Ministry of Housing and Urban Affairs, New Delhi.
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Our cities, in the times to come, will become highly vulnerable to 
natural disasters. Also, the intensity and frequency of the disasters 
will increase due to the rapidly changing climate, haphazard 
urbanisation, encroachment in ecologically sensitive areas, etc. The 
Sustainable Development Goal 11.5 calls for the implementation of 
measures to reduce loss of life and property due to disasters. Sharing 
his vantage points in this regard, Dr Shailesh Kumar Agrawal, 
Executive Director, Building Materials and Technology Promotion 
Council (BMTPC) interacted with the National Institute of Urban 
Affairs in an exclusive interview for the eGov Magazine.
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Reducing Disaster Reducing Disaster 
Risks & Saving LivesRisks & Saving Lives

SDG 11.5SDG 11.5



10 11OCTOBER 2021  [ egov.eletsonline.com ]  The Largest Portal on e-Governance in Asia and the Middle East Connect with us on  egovonline    @egovonline    eGov Magazine     egov_elets    eletsvideos OCTOBER 2021

C
O

V
E

R
 S

T
O

R
Y

Lighthouse Project under Global Housing 
Technology Challenge (GHTC) in Agartala

Source: htt
ps://ghtc-india.gov.in/C

ontent/LH
P.htm

l

India, being exposed to multiple natural hazards, namely, 
earthquakes, cyclones, floods, landslides, thunderstorms, 
it is of paramount importance to include disaster-
resistant design and practices, materials and systems not 
only at the policy level but also at the grass-root level. It 
is also necessary to disseminate knowledge and spread 
awareness about the hazard profile of the country and 
build capacities towards disaster preparedness and 
prevention. 

One of the significant contributions made by BMTPC is 
publication of the Vulnerability Atlas of India which gives 
information on all vulnerable areas that have been 
mapped indicating the expected intensities of natural 
events like earthquakes, cyclones and floods that can 
occur in different areas. Besides containing hazard maps 
of India, the atlas also includes the maps for each State 
and Union Territory, thereby indicating the vulnerability 
up to the district level. The Vulnerability Atlas gives 
State-wise hazards maps and district-wise damage risk 
tables for all States and Union Territories (UTs). The 
information and data given in the Atlas can be utilised 
for preparing damage scenarios for individual districts of 
states for a possible occurrence of a hazard and to 
formulate suitable strategies to prepare the community 
for any eventuality. 

The Atlas has served as a useful tool for pro-active  
pre-disaster prevention and mitigation strategy of the 
Government. The third edition of the Vulnerability Atlas 
of India (2019) based on Census 2011 was released by 
the Prime Minister of India on March 2, 2019, and is 

The SDG 11.5 focuses on reducing the number of deaths and 
the number of people affected by disasters, especially water-
related ones. Could you elaborate on the broad areas of 
BMTPC’s work in the area of disaster risk reduction and how 
it is contributing towards achieving SDG 11.5?

BMTPC, a promotional council under the Ministry of Housing 
& Urban Affairs (MoHUA), Government of India, is mandated 
to promote cost-effective and sustainable building materials 
and construction technologies including disaster resistant 
practices. Since its inception in 1990, BMTPC works as a 
technology transfer institution to bridge the gap between 
research and its field level application. Off late, BMTPC has 
also been working on emerging construction systems that are 
resource-efficient, climate-resilient, disaster-resistant and fast 
track to bring technology transition in the construction sector. 

DR SHAILESH KUMAR AGRAWAL
 Executive Director, Building Materials and 
Technology Promotion Council (BMTPC)
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and constructed to meet the requirements of structural safety 
against earthquakes, floods, cyclones, landslides etc. 
conforming to the National Building Code and other relevant 
Bureau of Indian Standards codes.

BMTPC has also developed a standardised course material 
on earthquake-resistant design and construction in 
association with IIT Roorkee for Training of Trainers (TOTs) 
namely engineers and architects for Bihar Institute of Public 
Administration and Rural Development (BIPARD) and Bihar 
State Disaster Management Authority (BSDMA). Year-long 
programmes were conducted along with experts to build 
capacities at BIPARD, Patna. 

Disaster risk reduction can be achieved by building all the new 
structures hazard resistant and retrofitting the existing 
structures. BMTPC initiated retrofitting of lifeline structures 
which included schools and hospitals. During retrofitting, 
training programmes are also being organised at the site for 
engineers, architects and artisans to impart knowledge and 
education regarding various retrofitting and strengthening 
techniques.  

With regard to earthquakes, there is a need to create an 
inventory of existing buildings from a seismic vulnerability 
point of view and the vulnerable structures need to be 
identified and retrofitted. BMTPC has published Guidelines 
on Rapid Visual Screening which helps individuals quickly 
ascertain the damage risk level of masonry and RCC buildings 
which is also included in the Bureau of Indian Standards. 

As a step towards disaster risk reduction and zero tolerance 
towards loss of lives in future events, it is high time that all 
new developments are multi-hazard resistant and existing 
deficient structures are strengthened to desired performance 
level so as to withstand future shocks safely.  

Technology plays an important role in disaster risk reduction. 
In this regard, what are the innovative approaches in building 
materials and construction technologies promoted by 

available digitally on https://vai.bmtpc.org. Also, BMTPC 
has started an e-course on Vulnerability Atlas of India in 
association with the Ministry of Housing and Urban Affairs 
and School of Planning and Architecture, New Delhi, for 
creating awareness and understanding about natural 
hazards namely, earthquakes, cyclones, landslides, floods. 
Also, it is being advised by the National Disaster 
Management Authority (NDMA) to include clauses of the 
Vulnerability Atlas of India in the tender documents of 
future works for disaster resilient construction and 
development. 

What approach has been taken by BMTPC to improve the 
level of stakeholder engagement, and enhance the 
dissemination of information to improve disaster risk 
reduction?

One of the important aspects of disaster mitigation and 
management is to build capacities and create awareness 
within the country. BMTPC has been publishing literature, 
guidelines, manuals and conducts capacity building 
programmes, expositions, on regular basis. Also, training to 
professionals as well as artisans is being imparted in 
association with research and development laboratories, 
academic institutions and State departments.

In order to empower the common man of the country 
towards disaster mitigation and management, BMTPC in 
association with IIT Kanpur has published 32 Earthquake 
Tips covering all aspects of earthquake resistant design 
and construction in easy to understand language. The 
Earthquake Tips have also been translated into various 
local languages and is being published in electronic and 
print media on a regular basis. Also, IIT Kanpur organises 
quiz programmes for students on Earthquake Tips yearly. 
This is one of the most widely used and circulated 
documents on earthquakes. 

To reach out to urban managers, BMTPC in association 
with the Ministry of Housing and Urban Affairs and United 
Nations Development Programme (UNDP) has come out 
with a Handbook on Disaster Risk Reduction which serves 
as a handy tool for urban managers towards risk-sensitive 
planning and ensuring safety and well-being of the citizens 
in the face of disasters. 

Under Pradhan Mantri Awas Yojana (Urban), a Technology 
Sub-Mission is set up which not only facilitates innovative 
and green technologies but also assist States/Cities in 
deploying disaster resistant technologies. The State 
Governments are being imparted training on hazard 
resistant design and construction including professionals 
and artisans. All the houses under PMAY(U) are designed 

The Vulnerability Atlas gives 
State-wise hazards maps and 
district-wise damage risk tables 
for all States and Union 
Territories (UTs).
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BMTPC to enhance disaster preparedness and strengthen 
mitigation measures?

In order to bring a paradigm shift in the construction sector, 
the Ministry of Housing and Urban Affairs organised the 
Global Housing Technology Challenge – India (GHTC-India) 
with the objective to transplant the best construction systems 
available globally which can help the Indian construction 
sector towards safe and sustainable development. A 
Conference-cum-Expo was inaugurated by Hon’ble Prime 
Minister of India on March 2, 2019, through which 54 
emerging construction systems have been identified which 
are resource-efficient, climate-resilient, environment-friendly 
and disaster resilient. These 54 systems have been classified 
into six broad categories, namely: 
l Precast Concrete Construction System-3D Precast 

Volumetric 
l Precast Concrete Construction System- Precast 

Components Assembled at Site, 
l Light Gauge Steel Frame System (LGSF) and Pre-

Engineered Steel Structural System 
l Prefabricated Sandwich Panel System, 
l Monolithic Concrete Construction 
l Stay in Place Formwork System 

These innovative systems are showcased through the 

construction of six Light House Projects (LHPs) in different 
states of India where 1000+ houses are being constructed 
along with basic services and infrastructure. These Light 
House Projects are projected as live laboratories to encourage 
large scale citizen participation and create technical awareness 
for on-site learning, multi-stakeholders consultation, finding 
ideas for solutions, learning by doing, experimentation and 
encouraging innovation, thereby mainstreaming the globally 
identified proven innovative technologies under GHTC-India 
in the Indian context.

An online drive for the Enrolment of TECHNOGRAHIS under 
GHTC-India: Light House Projects was also launched. 
Technograhis are the Change Agents of innovative and 
sustainable technologies who will bring about technology 
transition in the construction sector for its adoption and 
replication in the country. They will act as Catalysts to 
Transform the Urban Landscape for New Urban India to full 
the vision of Aatmanirbhar Bharat. Technograhis will be 
exposed to the innovative construction technologies through 
onsite activities to learn different phases of use of innovative 
technologies in LHPs as well as through offsite Workshops/ 
Webinars, Webcasting, Mentoring on Technical know-how/
Module etc.

These emerging construction systems will also help build 

Monolithic Concrete Constriction using Tunnel Formwork

Source: htt
ps://ghtc-india.gov.in/C

ontent/LH
P.htm

l 
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disaster-resilient structures and to build capacities, BMTPC 
in association with the Ministry of Housing and Urban 
Affairs and School of Planning and Architecture (SPA), New 
Delhi has conceptualised NAVARITIH (New, Affordable, 
Validated, Research Innovation Technologies for Indian 
Housing): Certificate Course on Innovative Construction 
Technologies. The Course was launched by Hon’ble Prime 
Minister Shri Narendra Modi during the Foundation Stone 
Laying of Light House Projects at six locations through 
video conferencing on January 1, 2021. The major 
objectives of the Course are: 

Familiarise the professionals with the latest materials and 
technologies being used worldwide for housing.

Provide an awareness of the state of art of materials and 
technologies in terms of properties, specifications, 
performance, design and construction methodologies so 
that professionals can successfully employ these in their 
day to day practice.

Provide exposure to executed projects where such 
materials and technologies have been implemented. 

The Course has been received very well by the professionals 
including students and since its launch in January 2021, six 
online batches have been conducted educating more than 
700 professionals.

What are your thoughts on an effective emergency 
management strategy in order to minimise the loss of lives 
and property, beyond just constructing strong and resilient 
buildings?

India with a large population base and diverse geo-
climatic conditions is vulnerable to myriad natural 
hazards and associated risks. Natural hazards can be 
broadly classified into geophysical hazards (earthquakes, 
landslides, and tsunamis), hydrological hazards (floods), 
meteorological hazards (cyclones and storm surges), and 
climatological hazards (thunderstorms) that are a 
common occurrence in India. The Indian sub-continent, 
being the world’s most disaster-prone area, has 57 per 
cent of land vulnerable to Earthquakes, 18 per cent of 
land vulnerable to High Wind Velocity (55 & 50 m/s), 7.3 
per cent of land vulnerable to floods, 12.6 per cent of 
land vulnerable to landslides in hilly regions of 18 states. 
These natural hazards turn into disasters causing 
significant disruption of the life of communities leading 
to loss of life and property. Even though the vulnerability 
varies from region to region of the country, the 
Sustainable Development Goals (SDGs) strongly 
emphasise that preparedness and prevention are integral 

components of the development process. Both at the 
Central and State levels the governments are gradually 
evolving strategies, policies and programmes for natural 
disaster mitigation and prevention. In this process, state-of-
the-art technologies like forecasting, satellite and remote 
sensing, computerised systems of vulnerability and risk 
assessment for warning and monitoring of hazards are fast 
emerging. There has been a paradigm shift in the approach 
of the Government of India towards disaster risk reduction 
shifting from the traditional 3 Rs (Rescue, Relief and 
Restoration) to 3 Ps (Prevention, Preparedness & Proofing) 
resulting in pro-active pre-disaster preventive measures. 
Some of the milestones by the Government of India towards 
disaster mitigation and management are Disaster 
Management Act, 2005, National Policy for Disaster 
Management, 2009 and National Disaster Management 
Plan, 2016 and Model Building Bye-Laws 2016.

Technology and science is one part that helps in timely 
monitoring and forecasting of disasters. However, I think 
that there is a need to bring legislative amendments in the 
country’s town and planning legislation to mainstream the 
disaster-risk reduction for the sustainable and resilient 
development of the country. There is also the need for 
amendment in Master plan area development rules. Planners 
should focus on land use zoning in hazard-prone areas and 
establishing techno-legal regimes. There is a need to 
incorporate safety requirements in building bye-laws of 
smaller urban local bodies and gram panchayats as well. 
These safety requirements should be applicable to new 
buildings and extensions of old buildings. Empowering urban 
local body officials to exercise their control in the inspection 
of such buildings is the need of the hour. Legislation is also 
required to upgrade hazard resistance of critical buildings for 
the use and safety of a large number of people—schools, 
hospitals, assembly halls, water tanks, towers, telephone 
exchanges, fire stations, and headquarters of police and 
administration. 

Technograhis are the Change 
Agents of innovative & sustainable 
technologies who will bring about 
technology transition in the 
construction sector for its adoption 
and replication in the country.
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The SDG 11.5 aims to significantly reduce the number of human 
life losses and suffering, as well as minimise the direct economic 
losses incurred by disasters. In the Indian urban context, with a 
rapidly growing population, it is quite challenging to achieve, 
write Vaishali Nandan, Head of Project, ClimateSmart Cities, GIZ 
India and Shabaz Khan, Technical Advisor, ClimateSmart Cities, 
GIZ India.

VAISHALI NANDAN
Head of Project, ClimateSmart 
Cities, GIZ India

Need for a Paradigm 
Shift in Urban Resilience

SHABAZ KHAN
Technical Advisor, ClimateSmart 
Cities, GIZ India

It is expected that Indian cities will 
grow rapidly in coming decades 
and over 40 per cent of India's 
population will reside in urban 

areas by 2030, which will support 
nearly 75 per cent of the national 
Gross Domestic Product (GDP). At the 
same time, urban areas in the future 
will become highly vulnerable to 
natural disasters such as urban floods, 
heatwaves, water scarcity, cyclones 
(coastal cities), landslides, etc., and 
existing disasters will become more 
intense and frequent due to the 
rapidly changing climate. Haphazard 
urban development, encroachment in 
ecologically sensitive areas (natural 
drains, flood plains, wetlands, lakes, 
open spaces) are among other major 
contributing factors. Consequently, in 
the future, the number of affected 
people and the amount of economic 
damage will also soar substantially. 
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Currently, India is ranked seventh 
among the ten most affected 
countries globally as per the Global 
Climate Risk Index 2021 
(Germanwatch 2021), considering 
fatalities and economic losses. Storms, 
flooding, and cyclones wreak the most 
havoc. India has already been hit by 
six tropical cyclones this year.

The challenge of increasing 
vulnerability to natural disasters in 
urban areas is not very 
straightforward. Considering this fact, 
the Government of India is trying to 
operationalise and implement several 
national plans, strategies, missions 
and individual projects to achieve 
SDG 11.5. The rapidly changing 
climate has emerged as one of the 
primary hindrances to the smooth 
implementation and operation of 
these strategies, projects, and plans. 
Therefore, now it requires a multi-
dimensional and innovative approach 
to be dealt with and such approaches 
are hard to come up with and foster 
individually. 

The Ministry of Housing and Urban 
Affairs (MoHUA), Government of India 
has been giving a lot of importance to 
creating an environment for co-
creation and knowledge transfer at 
the national, regional and 
international levels. For instance, it 
has been closely working with several 
international agencies, e.g. the 
Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ), 
is designing and implementing several 
innovative projects to build urban 
resilience on behalf of Government of 
Germany. A few notable initiatives by 
MoHUA at the national level are the 
Climate Smart Cities Assessment 
Framework (CSCAF), initiation of 
C-Cube at NIUA and the formation of 
the ClimateSmart Cities Alliance. The 
CSCAF was developed jointly by 
GIZ- Climate Smart Cities project, 
NIUA and 26 other national and 
international organisations through a 

consultative process. The Climate 
Alliance has over 75 members that 
have pledged support at different 
levels.   

The ClimateSmart Cities Assessment 
Framework (CSCAF) serves as a tool 
for cities to assess their current 
climate situation and provides a 
roadmap for cities to adopt and 

implement climate change adaptation 
and mitigation related initiatives. The 
assessment is conducted on an annual 
basis to guide as well as monitor the 
progress of cities in building urban 
resilience towards climate change. The 
ministry successfully carried out the 
CSCAF 2.0 in 128 cities. The CSCAF 
2.0 is a set of 28 diverse indicators 
across five sectors of which urban 
planning, green cover, and biodiversity 
are relevant for the discourse. The 
assessment encourages cities to adopt 
appropriate actions to build climate 
resilience.

The need for localised solutions to 
build climate resilience in cities is not 
new. The Bhubaneswar Municipal 
Corporation jointly with GIZ under 
the International Climate Initiative 
(IKI) funded Climate Smart Cities 
project and Technical University 
Berlin (TU Berlin) used the urban 
design thinking methodology and the 
sponge city concepts to develop 
several infrastructural and non-
infrastructural solutions for 
mitigating urban flooding issues in a 
highly vulnerable location in 
Bhubaneswar city. These solutions 

A few notable 
initiatives by MoHUA 
at the national level 
are the Climate Smart 
Cities Assessment 
Framework (CSCAF), 
an initiative of C-Cube 
at NIUA and the 
formation of the 
ClimateSmart Cities 
Alliance.

The German Ambassador to India, Mr. Walter J.Lindner visited one park in 
Bhubaneswar to see the progress made under the Climate Smart Cities Project 
for stormwater management applying the sponge city concept.
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are primarily developed based on 
green, blue and social infrastructure 
aspects for effective stormwater 
management. 

Digital solutions are also being used 
as early warning mechanisms to 
prevent urban flooding. As a part of 
the International Climate Initiative 
(IKI), the ICT-A programme of GIZ 
jointly with the cities of Bhubaneswar 
and Kochi used design thinking 
methods to develop city-level digital 
solutions to tackle urban flooding 
issues. The apps were developed by 
involving volunteers and sanitary 
inspectors. 

It is also important to examine the 
cross-linkages of different services of 
a city and studies show clear linkages 
between improper management of 
construction and demolition (C & D) 
waste and urban flooding.  
Documenting the heat Island effect in 
cities, examining the effects of 
depleting water bodies, decreasing 
open spaces and increasing built form 
will not only help to understand the 
disaster and climate risk to cities but 
will also help to make informed 
decisions to prevent future disasters. 

Similarly, master plans and local area 
plans, if climate-proofed and adhered 
to, can be effective tools to help 
prevent buildings from coming up in 
areas that would block the natural 
flow of water, preventing urban 
flooding. The heat island effect could 
be decreased by preserving the blues 
(lakes and water bodies) and 
maintaining the greens.

All these initiatives have achieved or 
show great potential to achieve their 
individual objectives and contribute 
towards SDG targets. The results of 
CSCFA 2.0 have already demonstrated 
a positive impact, which motivated 
MoHUA to expand the assessment to 
500 cities by 2025.

Conclusion: 

Considering the complexity of 
existing and potential climate risks. 
There is a need for multi-
dimensional approaches to make our 

cities disaster-resilient through 
technical and technological 
innovations, collaborations, co-
creation, knowledge exchange and 
peer-to-peer learning among 
different stakeholders. There is a lot 
of work that is currently being done, 
but it is not enough, as the focus is 
mostly on disaster management, 
emergency response or disaster 
recovery, rather than focusing on 
disaster prevention and mitigation 
that are also considered as key 
priorities in the Sendai Framework 
for Disaster Risk Reduction (SFDRR). 
Therefore, we need to emphasise 
pre-disaster approaches, especially 
for urban resilience, as we are still 
far from the mark.

This may not be an easy journey, but 
it will definitely be an iterative 
process that will result in saving 
lives, prevention of economic losses, 
building urban resilience and  
help combat the issues of climate 
change. 

The Mu City Savior digital solution, developed under GIZ supported Global 
Program ICT based Adaptation to Climate Change (ICT-A) for urban flood 
management in Bhubaneswar

Master plans and 
local area plans, if 
climate-proofed and 
adhered to, can be 
effective tools to 
prevent buildings 
from coming up in 
areas that would 
block the natural flow 
of water, preventing 
urban flooding.
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Maharashtra is one of the highly urbanised states, with approximately 50.82 
million inhabitants in the urban area. The state has faced severe disasters 
such as the Latur earthquake in 1993, the Deluge in 2005, Pune Landslide in 
2014, the Kolhapur-Sangli floods in 2018, Cyclone Nisarg and Taukte in the 
Konkan Region, multiple building collapses and fires in the largely unplanned 
city of Mumbai. Maharashtra was also the worst-hit state by the COVID-19 
pandemic with nearly 6.6 million reported cases to date, write Sarbjit Singh 
Sahota, Emergency Specialist Disaster Risk Reduction Section, UNICEF 
India, Yusuf Kabir and Omkar Khare, State Consultants, UNICEF India.

YUSUF KABIR
State Consultant, UNICEF

Risk & Resilience in 
COVID-19 Context

OMKAR KHARE
State Consultant, UNICEF

SARBJIT SINGH SAHOTA
Emergency Specialist Disaster Risk 
Reduction Section, UNICEF India
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In the unique situation of the 
pandemic and the lockdown, 
Maharashtra faced a large migrant 
movement where over 2.5 million 

migrants tried to return to their home 
states. Since the public transport was 
closed due to the nationwide lockdown, 
even the simple activity of going home, 
was a herculean task. As many as 17 
migrants lost their lives on their quest to 
reach home. The Government was 
already occupied with responding to 
medical emergencies. The Government 
took leadership to absorb support from 
multi-lateral agencies, the Civil Society, 
UN agencies and the INGOs to deal 
with the cascade of the direct and 
indirect impact of the COVID-19 
pandemic. The migrants were walking, 
cycling, waiting in long queues (of 
thousands) outside the railway and bus 
stations to go back home not sure of the 
availability of food, water, security, etc.

In this unprecedented situation, 
UNICEF Maharashtra initiated a 
multi-agency platform to support 
migrants. The idea was to provide 
“Relief and Wheels” the “Jeevan Rath” 
(JR) (Chariot of life) programme was 
rolled-on. Small trucks with nutritious 
food and water supplies, clothes, 
footwear, medicines, sanitary napkins, 
ORS, etc. were moving around where 
such citizens flocked. More than 35 
partners which included Government 
agencies, NGOs, and innovators came 
together to mobilise resources and 
streamline strategies for this 

intervention. The Rath reached over 
1,50,000 citizens across the state. 

In the second phase (JR 2.0) and the 
third Phase (JR 3.0), the Rise Infinity 
Foundation (RIF) was the designated 
secretariat for the Collaboration which 
had grown to 65 plus partners, who 
were committed to saving lives from 
COVID-19 and other emergencies such 
as floods, landslides etc. A call centre 
was established to track migrants so as 
to ensure that the migrants had reached 
home safely was one of the numerous 
impactful interventions. 74,000 migrant 
citizens were assisted to reach their 
homes by flights or buses across nine 
states. Food, water, medical supplies, 
ration kits, and other essentials were 
provided during the travel by all the 
partners. UNICEF was privileged to such 
committed partners. The vision was now 
established to “reach the unreached”. 
Skill mapping and capacity building were 

also initiated to assist the unskilled/
semi-skilled workforce recovery. 

Additionally, UNICEF and this 
collaboration have also facilitated the 
URBAN WASH COVID response 
program for saving lives from COVID.  
Handwash was promoted and pedal-
operated handwash stations were 
installed in slums which were effectively 
used by over 3 million people and built 
their safety towards COVID. Support for 
COVID-19 resilient handwash 
infrastructure was provided to 
government offices, health centres, 
public toilets, and community places. 

Maha Peco Net: Direct initiative for 
saving lives and minimising risk

In 2021, the Jeevan Raath collaboration 
was transformed into an NGO platform 
called the Maharashtra PECO Network 
(Maha-PECO-Net). The Maha-PECO-
Net has over 77 development partners 
who are committed to saving the lives of 
people during emergencies. The 
platform is governed by a Governing 
Council and has a General Body. In 
addition to the Rise Infinity Foundation, 
YUVA is also a part of the secretariat 
and both the organisations jointly look 
after administrative and programmatic 
issues. Localising from the Global Grand 
Bargain and the SDG 11.5.1 and 11.5.2 
the platform envisions, ensuring 
assistance to the unreached and building 
resilience for marginalised and 
vulnerable groups during, before and 

Source: A
uthor

Distribution of NFI kits in Ratnagiri district Education kits to school children in COVID and flood 
affected areas

Source: A
uthor

During COVID-19, 
UNICEF Maharashtra 
initiated “Relief and 
Wheels” the “Jeevan 
Rath” (JR) (Chariot of 
life) programme to 
support migrants.
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after emergencies through risk-informed 
development programming including 
mitigation, adaptation and effective 
disaster response to minimise life loss. 

The platform has responded and worked 
towards recovery post-Cyclone Taukte, 
Maharashtra floods in August 2021 
while already contributing towards 
COVID-19 recovery. The platform has 
reached out to over 20 million people in 
need. The second wave (COVID-19) 
started impacting Rural Maharashtra, 
the platform led a pilot project across 
300 Gram Panchayats and technically 
supported the village level COVID-19 
management committees. These 
committees are now evolving into 
Disaster Management Committees for 
routine Risk-Informed Planning and 
community-based emergency 
preparedness for response. 

After the second wave, the platform 
took on the challenge of addressing the 
recovery needs of the poor and 
marginalised and converting vaccine 
hesitancy of the communities to vaccine 
eagerness. The platform conducted 
various innovative activities like walk 
the talk, health awareness help-desk, 
RCCE in local tribal languages, etc. 
People were also assisted to register on 
the CoWIN portal for vaccination and 
the elderly and disabled population was 
also provided with physical assistance 
to visit the vaccine centres.  

To overcome vaccine hesitancy, the 

platform got together all the Faith-
Based Organisations (FBOs) and CBOs 
in four districts of Maharashtra. Various 
digital and physical means were used for 
awareness generation. FBO teams were 
mobilised for awareness generation 
about vaccination. Mask distribution, 
support to local governments for 
vaccination was also provided through 
the FBOs. 

Strategic policy assistance to the 
Government  through the platform 
for preparedness 

A COVID-19 Surge (human resources) 
Support was rolled out by the UNICEF 
Maharashtra Field Office in 
collaboration with RedR India in the 
month of April 2021 to support the 

urban local bodies (ULBs) and district 
administrations. A team of nine experts 
in Public Health and Risk governance is 
deployed at the state and three 
divisional levels. The deployment has 
demonstrated effective assistance to 
local governments for decentralised 
decision support through the real time 
data analysis of COVID-19 cases, 
understanding emerging needs and 
effective utilisation of available health 
facilities and other resources. The team 
had a significant role in promoting 
localised campaigns of promotion of 
CAB and vaccination.  

Micro-analysis for vaccination data 
analysis till block and villages for the 
low-performing vaccination areas and 
state-level vaccination forecasting tool 
are some of the elements of success. Gap 
analysis for Oxygen availability and 
planning to fill those gaps is being done 
consistently at the local level. Yet another 
successful initiative is the city level 
GO-NGO coordination platform for 
promoting risk communication and 
community engagement to leverage social 
capital for addressing COVID-19 risk.  

The platform approach to working and 
its success has taught us that ‘Risk is 
invariably extensive, but resilience is 
always local. In the spirit of Grand 
Bargain Commitments, UNICEF and 
partners continue to work towards 
localisation of capacity to remain 
prepared and ready to respond to 
disasters. 

Source: A
uthor

Distribution of WaSH supplies in the flood affected areas  
(Raigad District)

Crowd management at the COVID vaccine centre  and 
Health Awareness Help Desk in Nagpur

Source: A
uthor

The UNICEF’s 
platform responded 
and worked towards 
recovery post-
Cyclone Taukte & 
Maharashtra floods 
in August 2021, while 
already contributing 
towards COVID-19 
recovery.
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India is highly prone to disasters due to its physiographic, climatic and 
socio-economic conditions. Nearly 58.6 per cent of the Indian landmass is 
prone to earthquakes of moderate to high intensity; 12 per cent of land is 
prone to floods and river erosion; of the 7,516 km long coastline nearly 
5,700 km is prone to cyclones and tsunami; 68 per cent of the cultivatable 
area is vulnerable to drought, and hilly areas are at risk of landslides and 
avalanches, writes Ranjini Mukherjee, Disaster Risk Reduction Specialist, 
UN Resident Coordinator’s Office.

RANJINI MUKHERJEE
Disaster Risk Reduction Specialist, 
UN Resident Coordinator’s Office

Reducing Disaster Risks by 
Strengthening Response Plans 

The intensity and frequency of the disaster have seen a surge in the 
past years. Floods have become an annual feature in several states 
with an increasing intensity than in the last decade. Because of the 
poorly guarded animal-human interface, India is also vulnerable to 

zoonotic disease outbursts. Threats of chemical, biological, radiological and 
nuclear disasters also exist.

The Disaster Management Act of India enacted in 2005 mandates both central 
and state governments with a wide range of disaster management functions 
which include relief response, preparedness, mitigation, reconstruction and 
recovery. There has been a paradigm shift in the disaster management approach 
from relief centric disaster response to reducing disaster risks and building 
resilience. The National Disaster Management Policy, 2009, the Prime 
Minister’s 10-point agenda and the National Disaster Management Plan, 2019, 
promote a culture of prevention, preparedness and resilience and emphasise 
mainstreaming disaster risk reduction into the development planning process. 
The Government of India is committed to the implementation of the various 
priorities of the Sendai Framework for Disaster Risk Reduction (SFDRR) and the 
related SDG targets. There is a heightened focus towards zero mortality in any 
disaster and mainstreaming disaster risk reduction measures across sectors to 
reduce disaster effects, damage and losses.

However, the rise in frequency, intensity, and scale of the disasters in the 
recent past (Kerala floods 2018, 2019 and 2021, Cyclone Fani, 2019; Cyclone 
Amphan, 2020; Uttarakhand glacial burst,2021; Uttarakhand Flash floods 2021, 
Jaipur floods 2021) and the shadow of COVID-19 pandemic have shown that 
we are living in an era of uncertainty without knowing how the hazard patterns 
might change over a period of time. The sixth IPCC Report, 2021 further states 
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that “Climate change is already 
affecting every inhabited region across 
the globe with human influence 
contributing to many observed changes 
in weather and climate extremes”. This 
essentially means that we would be 
more unclear about the future extreme 
events that may hit our country and its 
consequences. 

In this context, for achieving the SDG 
target 11.5 cities in India need to pay 
special attention to the following areas.

Understanding disaster risks and 
disseminating risk information up 
to the last mile

Risk of disasters is created when 
vulnerable conditions are exposed to 
hazards. Disaster risk is a function of 
hazards, vulnerabilities, exposure of 
vulnerabilities to hazards and available 
capacity or resources. Disaster risks are 
also interconnected, cascading, and 
might change over time. It is imperative 
that we invest in understanding 
disaster risks and develop a systematic 
approach for doing continuous risk 
assessments across various sectors.
 
The risk assessments should be further 
backed with risk communication 
packages which should be designed in 
a user-friendly manner and 
disseminated up to the last mile. This 
will make all stakeholders including 
communities risk-informed and enable 
them to take appropriate actions for 
disaster response, recovery and risk 
mitigation. Currently, there are gaps in 
the dissemination of the risk 
information across various levels and 
stakeholders. Often the Risk 
Assessment Reports gather dust in 
various offices of the government and 
don’t get any attention at the policy 
planning or programming level. It is 
important to ensure that all 
development programmes and policies 
are backed by appropriate risk 
assessments and guided through a risk 
management framework.

Invest in building a robust early 
warning system at the local level 

Robust Early Warning Systems at the 
local level can help reduce disaster 
deaths significantly. Timely early 
warnings help the government and 
other stakeholders to undertake fast 
evacuation and effective response. 
India already has an established system 
for early warning of various hazards. 
However, there are gaps at the local 
level in interpreting and disseminating 
the risk information in a timely manner 
to the affected communities. Lack of 
coordination amongst the various 
authorities responsible for warning 
dissemination and the local 
communities often result in unwanted 
deaths and injuries. Increased 
engagement with local communities, 
identifying local volunteers and 
community networks and building their 
capacities can help address the existing 
challenges. 

Build resilience of the 
infrastructure systems

Both Kerala floods 2018 and Cyclone 
Fani, 2019 resulted in significant 

damage and loss to the infrastructure 
systems. Telecom, power, housing, 
roads and bridges were extensively 
damaged due to these disaster events.

We know that the infrastructure 
systems are typically designed for 
long life cycles and during that time 
hazard patterns might change. Hence 
it is crucial to building the resilience of 
the infrastructure systems so that it 
can survive various shocks and 
stresses over a period of time, help 
reduce disaster losses and save lives. 
Considering the competing 
development priorities in India, the 
strategy for building resilient 
infrastructure may focus on criticality, 
redundancy, diversification, and 
nature-based solutions. 

Building resilient infrastructure 
systems would require proper 
planning, siting, design, and 
maintenance. It would also require a 
favourable policy environment, 
institutional mandates, regulations, 
improved decision-making mechanism 
and appropriate financing. Private 
sectors and local communities are 
important players in building the 

Source: A
uthor

Loss and damage to property after a disaster
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resilience of infrastructure systems. 

Promote risk-sensitive urban 
land use management

Urban land use management 
processes such as land-use planning, 
development control, greenfield 
development and urban 
redevelopment can play an important 
role in reducing disaster risks. 
Adoption of risk-sensitive planning 
approaches can help direct 
development away from flood plains, 
wetlands, steep slopes, and fault 
lines. The Disaster Management Act 
of India provides provisions for the 
development of local-level guidelines 
for risk-sensitive spatial planning, 
management of natural resources 
and disaster risk management.

However, the challenge is that many 
Indian cities may not have a strong 
institutional framework and 
capacities to enforce disaster and 
climate risk-sensitive planning 
measures and regulations. Currently, 
65 per cent of the 7,933 urban 
settlements in India do not have any 
master plan and the cities which 
have Master Plans don’t always 
consider a risk-sensitive spatial 
planning approach.

Design sound Disaster 
Recovery Programmes to 
reduce disaster risks

Recovery programmes after any 
disaster provide opportunities to 
correct the mistakes made in the past 
and build back better. Importantly, it 
also presents an opportunity to 
reduce disaster risks. State and local 
governments should use recovery as 
an opportunity to build resilience for 
climate and disaster risks. The funds 
allocated by the 15th Finance 
Commission may provide some boost 
to the local governments for 
designing comprehensive disaster 
recovery programmes.

Provide financial protection to 
most vulnerable population 
groups and small businesses and 
strengthen social protection 
schemes to reduce disaster 
impacts and loss

The economic losses incurred due to 
disasters are also triggered by the 
socio-economic conditions of the 
population exposed to the disasters. 
To reduce economic losses, there is a 
need to explore the possibility of 
protecting the most vulnerable 
people, their assets and businesses 
through risk transfer mechanisms like 
insurance. The Government of India 
has launched quite a few social 
protection schemes leveraging on 
insurance solutions like Ayushman 
Bharat, Pradhan Mantri Jan Arogya 
Yojana (PMJAY), Pradhan Mantri 
Jeevan Jyoti Bima Yojna, Pradhan 
Mantri Suraksha Bima Yojna, Pradhan 
Mantri Fasal Bima Yojna and Atal 
Pension Yojna. A similar effort could 
be made to provide protection to the 
low-income group of people in case 
of natural disaster for loss of 
livelihood and assets.   

The factors that need to be 
considered while designing such a 
risk transfer solution are: 
● Population groups and business 

types to be covered - low-income 

groups, small business 
enterprises, MSMEs, large 
commercial and industrial 
corporations. 

● The hazards to be covered 
- natural and/or human-induced. 

● Losses to be covered by 
insurance - for example, property 
damage, business interruption, 
livelihood costs, life, accident, 
liability. 

● The mechanism by which disaster 
coverage will be made available. 

● The pricing mechanism of 
insurance coverage.

The design and implementation of 
the various social protection 
schemes can be further 
strengthened through a climate and 
disaster risk-based approach. The 
various programmes can improve 
the targeting of beneficiaries by 
using climate and disaster risk 
information, adopting integrated 
solutions to reduce disaster risks, 
introducing flexibility in the 
programme designs so as to 
respond to various shocks and 
mobilising funds to deliver on the 
ground. Such a forward-looking 
risk-based approach will help design 
both ex-ante and ex-post measures 
to support poor households in 
disaster risk reduction, response 
and recovery. 

Source: A
uthor

Disruption of infrastructure during a disaster
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1.	 https://bit.ly/30oNNh9

As	per	UN	estimates,	the	urban	population	of	India	will	be	52.8	per	cent	
by	2050.	Every	fourth	child	in	India	(27.4	per	cent)	lives	in	urban	areas.	
Children	(0-18)	are	one	of	the	vulnerable	groups	in	the	urban	population.	
Of	the	377	million	urban	Indians,	32	per	cent	(120	million)	are	girls	and	
boys	below	18	years	and	around	10	per	cent	(36.5	million)	children	are	
below	six	years.	Over	eight	million	children	under	six	years	live	in	slums	
(Census	2011),	write	Manish Thakre,	Head	Urban	Programme	and	Policy,	
Save	the	Children	India	and	Farrukh Shah,	Manager,	Research,	Save	the	
Children	India.	

MANISH THAKRE
Head	Urban	Programme	and	
Policy,	Save	the	Children	India

Safeguarding  
Children from Disasters  
& Achieving SDG 11.5

Children	are	at	greater	risk	
of	being	injured	or	killed	
in	hazards,	the	majority	of	
which	are	weather-

related.	The	ignorance	of	children	
and	their	voices	in	decision-making	
processes	is	a	common	practice	
and	it	is	contrary	to	Article	12	of	
the	United	Nations	Convention	on	
the	Rights	of	the	Child	(UNCRC),	
“This	denial	of	children's	agency	
and	right	to	participate	in	decision-
making	processes	that	directly	
affect	their	lives	has	implications	
for	whether	these	processes	will	
adequately	respond	to	their	needs.	
It	also	limits	the	extent	to	which	
these	processes	can	benefit	from	
the	unique	insights	and	innovative	
solutions	that	children	can	
generate.”	1

FARRUKH SHAH
Manager,	Research,	Save	the	
Children	India
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2.	 Save	the	Children,	India	and	PWC,	2015,	Forgotten	voices:	The	world	of	urban	children	in	India
3.	 http://www.Unicef.org/india/emergencies.html
4.	 https://www.bloombergquint.com/business/raghuram-rajan-warns-of-lost-generation-if-kids-arent-back-at-school-soon

SDG 11.5, Increased Losses due 
to Disasters and Impact on the 
Lives of Children 

Cities	are	a	special	focus	under	SDGs	
thus	there	is	an	exclusive	goal	as	
SDG	11	-	“Make	cities	inclusive,	safe,	
resilient	and	sustainable.”	Among	
SDG	11’s	10	targets,	target	11.5	
emphasis	on	“By	2030,	significantly	
reduce	the	number	of	deaths	and	the	
number	of	people	affected	and	
substantially	decrease	the	direct	
economic	losses	relative	to	the	global	
gross	domestic	product	caused	by	
disasters,	including	water-related	
disasters,	with	a	focus	on	protecting	
the	poor	and	people	in	vulnerable	
situations.”	The	two	indicators	
(11.5.1	and	11.5.2)	indicates	the	
significance	of	data	on	life	and	
economic	losses	due	to	hazards	
(Figure	1).	

Unplanned	urbanisation	has	also	
been	accompanied	by	the	risk	of	
increased	intensity	and	frequency	of	
geo-physical	and	hydro-
meteorological	hazards	(Map	1).	Such	
hazards	pose	a	serious	threat	to	a	
child’s	survival	and	well-being.2  
Between	2000	and	2009,	8.45	
million	children	under	five	years	of	
age	were	affected	by	disasters	in	
India,	every	year;	of	these,	1.25	
million	children	were	malnourished.3  

Children,	girls	and	boys,	are	largely	
unaccounted	for	during	emergencies.	
Recently,	the	COVID-19	and	Amphan	
cyclone	in	cities	of	eastern	India	has	
warned	that	the	multi-hazard	situations	
are	increasing	and	are	detrimental	to	
the	survival,	development	and	
protection	of	children.	The	closure	of	
schools,	learning	losses,	lack	of	physical	
activities,	mental	stress,	etc.	has	
already	caused	a	lot	of	irreparable	
damage	to	their	growth	and	
development.	According	to	the	
UNICEF,	closure	of	schools	has	

affected	nearly	25	crore	children	
across	the	country.	In	the	words	of	
the	former	Reserve	Bank	of	India	
(RBI)	Governor,	Dr	Raghuram	Rajan,	
“If	you've	been	out	of	the	school	for	a	
year	and	a	half,	you	are	probably	
three	years	behind	at	the	time	you	 
go	back.”	4

There	are	no	city-level	maps/data	
of	hazards	in	the	country	(except	a	
few	metros).	Ward-level	maps	for	
disaster	planning	and	management	
is	desirable	for	compliance	with	
SDG	11.5.	Robust	data	
management	on	losses	due	to	
disasters	and	vulnerability	profiling	
of	infrastructure,	children	and	other	
populations	at	the	ward	level	will	
be	important	in	making	cities	
resilient	for	children.	Hence,	
data-driven	planning	and	
management	is	important	for	all	
age	groups	in	cities.

These	myriads	of	challenges	such	as	
unplanned	urbanisation,	increased	
frequency	of	disasters	and	
increased	vulnerabilities	will	be	
critical	bottlenecks	in	achieving	the	

SDG	11	by	2030.	
Neglect of Children in Urban 
Planning and Governance

“All	cities	have	traffic	departments	
and	statistics	for	traffic	and	parking.	
Do	you	know	of	any	city	with	a	
department	for	pedestrians	and	
public	life?	Hardly	any	city	even	has	
good	data	concerning	the	people	
who	use	the	city.	People	in	cities	
tend	to	be	invisible	and	poorly	
represented	in	the	planning	process.”	

-Jan Gehl 

The	complete	absence	of	children	
in	urban	planning	and	governance	
makes	the	lives	of	children	even	
more	vulnerable	to	disasters.	This	
absence	is	reflected	in	the	lack	of	
data	on	the	loss	of	children’s	lives	
due	to	disasters	and	their	exclusion	
from	planning.	This	makes	it	
difficult	to	understand	how	
disasters	and	consequent	
implications	for	infrastructure	and	
disruption	of	basic	services	affect	
children.	Thus,	tracking	the	
progress	towards	achieving	SDG	
11.5	will	be	difficult. 

SDG 11 Sustainale
Cities and Communities

SDG 11.5 Reduce
death, losses due  

to disasters

SDG 11.5.2 damage to
infrastructure, services due to
disasters & economic losses

SDG 1.5 Build resilience,
reduce vulnerability

SDG 13.1 Strengthen 
resilience to Climate 

Change - hazards & disasters

SDG 11.5.1 Number of
deaths, missing, injured

due to disasters

Figure 1: SDG 11.5, its indicators and linkages with other SDGs (1 and 13)
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Way Forward

Collect Child Specific Data for Better 
Planning and Accountability
There	is	a	need	for	enumeration	of	
children	(age,	gender,	and	disability)	
along	with	data	on	their	physical	
location	and	socio-economic	status.	
This	helps	in	designing	strategic	
actions	(pre-emptive	and	preventive)	
and	mobilising	and	allocating	
resources	for	addressing	their	
vulnerabilities.	It	will	help	in	making	
our	governance	systems	accountable	
for	children	including	the	most	
deprived	and	marginalised	that	will	

actualise	the	spirit	of	‘Leave	No	One	
Behind’	and	‘Leave	No	Place,	Behind.’		

Ensure Participation of Children in 
Preparedness Planning and Actions 
It	is	urgent	to	collect	data	and	prepare	
maps	for	disaster	planning	and	
management	with	meaningful	
inclusion	of	children	especially	
vulnerable	children	including	children	
in	need	of	care	and	protection	(as	per	
Section	2(d)	of	the	Juvenile	Justice	
Act).	Building	children’s	capacities	on	
disaster	preparedness	and	adaptation	
are	also	needed	which	should	include	
transferring	knowledge	on	key	

International	agreements	(SDGs,	
SFDRR	and	Paris	Agreement)	and	on	
basics	of	urban	planning.	This	will	build	
the	understanding	of	children	of	their	
surrounding	environment	and	inform	
them	about	the	actions	that	they	can	
take	in	their	daily	lives	for	adaptation	
and	mitigation.

Invest in Systems for Data-Driven Policy, 
and Child-Centred Planning and 
Governance 
Building	systems	that	are	child-
sensitive	and	harness	the	agency	of	
children	for	addressing	disaster	risks.	
This	requires	investment	in	
governance	systems	that	prioritises	
data-driven	policy	and	planning	on	
disaster	management	and	accordingly,	
upgrade	its	human	resources	through	
requisite	training;	budgeting	and	
financing	for	building	resilient	
infrastructure	and	services;	and	
mounting	humanitarian	response	and	
recovery	with	children	and	citizens	
participation.	 

[The	views	of	the	authors	are	personal]
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Robust data 
management on 
losses due to 
disasters and 
vulnerability profiling 
of infrastructure, 
children and other 
populations at the 
ward level will be 
helpful in making 
cities resilient for 
children.

Map 1: The Indian Cities at risk of earthquakes
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The complexities of urban living and climate 
change have a proven circular relationship. The 
combined impact has increased the 
vulnerabilities of marginalised demographics 
including persons with disabilities, the elderly 
and children, writes Kanika Bansal, Project 
Associate, BASIIC (Building, Accessible, Safe and 
Inclusive Indian Cities). This article explores the 
need for universal access, participation and 
engagement and building capacities while 
developing resilience among vulnerable groups 
towards climate change.

Building Accessible, Building Accessible, 
Inclusive & Resilient Inclusive & Resilient 
Indian CitiesIndian Cities

KANIKA BANSAL
Project Associate, BASIIC 
(Building, Accessible, Safe and 
Inclusive Indian Cities).
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The existing inequalities among 
urban ecosystems are further 
exaggerated due to the 
absence of an inclusive 

approach to climate mitigation and 
emergency response system. Inclusive 
strategies in the “Climate Change 
Action Plan” would both reduce the 
effects of climate change on the most 
vulnerable as well as ensure equal 
distribution of the benefits and burdens 
of climate action. The core steps of an 
“Inclusive” climate action plan will 
assess the needs of the marginalised 
groups, analyse related benefits and 
barriers to action for certain climate 
policies, and evaluate and monitor the 
progress for climate actions 
implemented.

The Intergovernmental Panel on 
Climate Change (IPCC) report titled 
‘Climate Change 2021: The Physical 
Science Basis’ released in August 2021 
indicates an increase in intensity and 
frequency of heatwaves and humid 
heat stress during the 21st century 
over South Asia. The predictive impacts 
of climate change in India, includes 
higher temperatures, extreme weather 
events, and higher climate variability 
(further compounded by the heat island 
effect). 

As a result, there is an elevated risk of 
heat strokes, cardiovascular, 
neurological diseases, and stress-
related disorders and vector-borne 
diseases such as malaria and dengue 
fever. There has also been an increase 
in the frequency and intensity of 
cyclones, floods, landslides among 
other disasters. India has recently 
suffered a spate of flooding and 
landslide disasters in the high 
mountains of Uttarakhand and 
Himachal Pradesh. The Uttarakhand 
floods of 2013 due to cloud burst 
washed away millions of lives. The 
recent flash floods due to glacier 
breach on February 7, 2021, in 
Uttarakhand, triggered flash floods in 
the Rishiganga and Dhauliganga valleys, 

sweeping away the Rishiganga hydel 
project and National Thermal Power 
Corporation’s (NTPC) Tapovan 
Vishnugad project, killing over 200 
people. 

It is well established that climate 
change and its related disasters not 
only have a detrimental impact on the 
vulnerable groups and probably would 
increase in the number as well as the 
types of disabilities and conditions. 
The IPCC’s impact report also clearly 
acknowledges that some groups are 
especially vulnerable to climate 
change. It states ‘Impacts of climate 
change are like to be felt most acutely 
not only by the poor, but also by 

certain segments of the population, 
such as the elderly, the very young, the 
powerless, indigenous people, and 
recent immigrants, particularly if they 
are linguistically isolated, i.e. those 
most dependent on public support. 
Impacts will also differ according to 
gender.’ 

The recent study of the World Bank, 
exploring the social dimension of 
Climate Change highlights Climate 
change is deeply intertwined with 
global patterns of inequality. It indicates 
that climate change, in the absence of 
risk mitigation and adaptation, would 
seriously impact the marginalised 
demographics particularly including 
children, the elderly and persons with 
disabilities. Climate-related shocks and 
stresses have differential impacts on 
these groups according to their abilities 
and limitations, especially during the 
post-disaster recovery and 
reconstruction period. Another report 
prepared as part of  United Nations’s 
OHCHR's work on disability-inclusive 
climate action highlights “persons with 
disabilities are often among those most 
adversely affected in an emergency, 
sustaining disproportionately higher 
rates of morbidity and mortality, and 
are among those least able to access 
emergency support. Sudden-onset 
natural disasters and slow-onset events 
can seriously affect the access of 

The predictive impacts 
of climate change in 
India, includes higher 
temperatures, extreme 
weather events, and 
higher climate 
variability (further 
compounded by the 
heat island effect).
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persons with disabilities to food and 
nutrition, safe drinking water and 
sanitation, health-care services and 
medicines, education and training, 
adequate housing and access to decent 
work.”

Disaster management and prevention 
strategies therefore must focus on the 
differential needs of and impacts on 
these vulnerable and excluded groups. 
Although there is an absence of direct 
strategies related to inclusive climate 
action in the global conventions, 
inclusive emergency response, and 
recovery has been an important aspect 
in the inclusive policy landscape. India 
also has issued a National Disaster 
Management Plan that recognises the 
need to provide special attention to 
persons with disabilities and the elderly 
in a post-disaster situation. 
International frameworks like the 
“Sendai Framework” establish the 
importance of universal design, 
disability-inclusive disaster 
preparedness and the availability of 
accessible technology and 
communications. The recent pandemic 
has further accentuated the need for 
inclusive emergency recovery and 
response systems. 

The United Nations Agenda 2030 for 
Sustainable Development recognises 
the importance of transforming 
societies through sustainable, resilient 
and inclusive paths, encompassed by 
the interlinked and universal 
Sustainable Development Goals 
(SDGs). Fostering resilience requires a 
holistic and integrated approach to the 
SDGs, catalysing spatial, social, 
economic inclusion addressing 
challenges of changing demographics 
and realising human rights and 
protections to all. It is well understood 
that resilience is a function of inclusive 
provisions and universal access when it 
comes to marginalised demographics. 
The degree of universal access and 
inclusiveness of provisions will 
determine the robustness of the 
climate resilience strategies for all. This 

can be achieved by injecting a “Ground-
up” strategy of accessibility, 
participation and capacity building. 
Inclusive and universally accessible 
evacuation plans, emergency shelters, 
and other emergency response 
infrastructure would build up the 
resiliency among the vulnerable groups. 
Their participation and engagement in 
the climate change policy formulation 
will ensure provisions emphasising their 
diverse needs and concerns. 

Empowering and building the capacities 
of these groups would be another 
important aspect to encourage 
community derived solutions and 
indigenous solutions for their special 
needs and concerns. Report prepared 
by CBM on “Disability and Climate 
change” also resonates with the idea to 
include the philosophy of “nothing 
about us with us” and Recognising 
vulnerability and capacity for adaption.

Through the BASIIC programme, the 
National Institute of Urban Affairs 
(NIUA) has been attempting to revise 
the guidelines and standards for 
universal accessibility of elements of 
the built environment and is 
encouraging the cities to adopt the 
same. The programme works towards 
enhancing the capacities of all 
stakeholders including the vulnerable 
groups and making them better 
prepared to address the challenges in 
a sustainable and inclusive way, as 
both a solution and a preventative 
approach to newer crises. It is 
envisioned that building accessible and 
inclusive designed cities and 
emergency recovery and response 
plans would be supportive in making 
resilient cities for all and ultimately 
translate the concept of ‘leaving no 
one behind’ into a reality. 

The United Nations 
Agenda 2030 for 
Sustainable 
Development 
recognises the 
importance of 
transforming societies 
through sustainable, 
resilient and inclusive 
paths, encompassed by 
the interlinked and 
universal SDGs.
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With increasing global calamities, the gradual proliferation of socio-
economic, cultural and political inequality, spatial and infrastructural 
discontinuance and the clock steadily inching towards the doomsday of 
humanity, the need for sustainable development is high for the continued 
survival and prosperity of the human race.

VIKASH CHANDRA
PPP expert, Smart Cities  
Mission, Ministry of Housing and 
Urban Affairs (MoHUA)
Government of India

Escaping the Siege of the Escaping the Siege of the 
City by Urban Floods City by Urban Floods 
Case study of Davanagere Smart City, Karnataka

SAI VARSHA AKAVARPU
Affiliation - Program Fellow, India 
Smart Cities Fellowship at the 
National Institute of Urban Affairs 
under MoHUA

AMAN SINGH RAJPUT 
Affiliation - Program Fellow, India 
Smart Cities Fellowship at the 
National Institute of Urban Affairs 
under MoHUA
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The idea for a universal, 
people and planet centric, 
comprehensive and 
sustainable development 

was first initiated during the Earth 
Summit held in 1992. 
Subsequently, as the Millenium 
Development Goals (MDGs) era 
came to an end in 2015, the United 
Nations member states reconvened 
in 2015 to officially launch the bold 
and transformative 2030 agenda 
for sustainable development. The 
new Agenda calls on countries to 
achieve 17 Sustainable 
Development Goals (SDGs) over 
the next 15 years which are 
considered to be a shared vision for 
the continuity of the human race, 
humanity and the planet. A closer 
introspection of the goals presents 
the fact that the ulterior aim of 
SDGs is to create cities and human 
settlements that are inclusive, safe, 
healthy, resilient and sustainable, 
which is fully reflected in SDG 11. 
In order to achieve the SDG 11, 
nations would have to review the 
types and causes of the onset of 
various sudden events/calamities 
and carry out analyses of urban 
policies and plans to identify and 
track potential areas to make way 
for environmentally sensitive 
development. 

However, the human race is 
currently facing a time of immense 
challenges. Developing economies 
like India, with urban population on 
the rise, has a plethora of issues 
posing threat to the sustainable 
development of the community. 
Urban practitioners often attend to 
urban issues in an ad-hoc manner 
such as desilting of drains before 
monsoon, cleaning of choked drains 
as a part of grievance redressal etc. 
but do not focus on creating 
permanent solutions that also have 
a behavioural impact on the 
community. With Mumbai housing 
one of the largest slums in the 

world at Dharavi, Delhi topping the 
charts in the degradation of air 
quality and Chennai, -Mumbai, 
Hyderabad and numerous other 
cities with over 15 million people 
being affected by flooding annually 
only highlights the consequences of 
old-fashioned and short-sighted 
planning undertaken in the country. 
Additionally, climate change has 
also proven to be one of the 
greatest challenges of our time and 
its adverse impacts undermine the 
ability to achieve sustainable 
development, putting the survival of 
humans and their communities at 
risk. 

It is also, however, a time of 
immense opportunity. Significant 
progress has been made by India in 
addressing many developmental 
challenges. With urban 

A methodological 
approach was adopted 
by Davanagere to 
combat floods which 
involved topographical 
survey and 
geotechnical 
investigation of the 
drain lines and cross-
section, physical 
condition and capacity 
analysis of the existing 
drains.
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infrastructural and human 
vulnerabilities increasing as we 
speak, the idea of planning for 
‘sustainable cities’ has come to the 
forefront through various centrally 
sponsored schemes such as Atal 
Mission for Rejuvenation and 
Urban Transformation (AMRUT), 
Smart City Mission (SCM), 
Housing for All. A centrally 
sponsored scheme, SCM is aligned 
to achieving the maximum number 
of SDG’s especially the SDG 11 
and 11.5 where cities aimed to 
significantly reduce the physical, 
economic and psychological 
impact caused by the occurrence 
of sudden events on the citizens, 
by creating sustainable and 
resilient communities and cities. 
To this extent, there have been 
numerous examples of cities 
focusing their investments in 
assessing social, economic and 

spatial risk and resilience and 
co-creating solutions with the 
citizens to minimise the impact of 
sudden events on zones (and 
people) that are prone to risk and 
lack resilience. This article is an 
attempt to highlight one such 
transformation addressed by the 
India Smart Cities Mission in 
achieving SDG 11.5 in Davanagere 
Smart City, where the smart city 
officials, urban practitioners and 
the civil society came together to 
combat the recurring issue of 
urban flooding.

Urban Flooding & Davanagere

Davanagere, also known as the 
‘Manchester of Karnataka’ is the 
seventh-largest city in the state of 
Karnataka. Accelerated 
urbanisation coupled with 
inadequate and outdated 

infrastructure has put the city in a 
perilous position prone to sudden 
shocks and stresses such as 
torrential rains and flooding. With 
irregular sections of drains, silt 
deposit along the drain tributaries, 
ill-maintained utility pipes across 
the drains, improper disposal of 
drainage lines and the reduction of 
urban water bodies owing to 
development, the issue of flooding 
intensifies with every passing year 
and so does its impact on the 
quotidian. 

To address the recurring issues of 
floods, Davanagere along with its 
citizens envisioned their city to be 
a place where L.I.F.E nestles where 
L stands for livable, convenient and 
safe; I stands for inclusive; F stands 
for financially vibrant and futuristic 
and E stands for edutainment, 
economic prosperity and 

Source: A
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Davanagere is an 
example of how 
through the Smart 
Cities Mission the often 
undermined issues of 
Indian cities related to 
poor and inadequate 
infrastructure can be 
effectively reduced by 
following the principles 
of co-creation and 
participatory 
envisioning with 
citizens.

environment friendly. A 
methodological approach was 
adopted by the city to combat 
floods which involved 
topographical survey and 
geotechnical investigation of the 
drain lines and cross-section, 
physical condition and capacity 
analysis of the existing drains. 
Consequently, a project proposal 
was drafted through rigorous 
citizen engagement and 
stakeholder’s consultation which 
involved identifying the key areas 
of intervention and elaborate 
discussions on connecting the 
drainage lines. 

The structural interventions 
comprise the construction of 
major stormwater drains and 
sub-drains across the city taking 
into consideration their inter-
connections. 10 stormwater 
drainage projects of a total length 
of 37.18 km were identified. 
Wastewater management was 
given the highest priority during 
stakeholder’s consultation with a 
cumulative score of seven via 
citizen’s assessment since it was in 
a very poor condition. Due to the 
problems of excessive flooding of 
the low-lying areas of the city, the 
Davanagere Smart City 
brainstormed and implemented a 
series of stormwater infrastructure 
projects coupled with Information 
and Communication Technology 
initiatives. Non-Structural 
interventions include spreading 
awareness about the utilities of 
chain-linked fencing to discourage 
people from throwing the garbage 
in stormwater drains. 

The structural and non-structural 
interventions undertaken in 
Davanagere are an example of 
how through the Smart Cities 
Mission the often undermined 
issues of Indian cities related to 
poor and inadequate infrastructure 

can be effectively reduced by 
following the principles of co-
creation and participatory 
envisioning with citizens. While 
the administrators and urban 
practitioners in Davanagere have 
vouched for the success of the 
project, the people living in the 
flood-prone zones have agreed to 
the same. Holistic engagement, 
water sensitive urban design and 
convergent approach had 
increased the effectiveness of the 
project and led to the reduction of 
urban floods by 90 per cent. The 
Mayor of Davanagere said that 
“Presently, despite the heavy 
rainfall events, the water gets 
drained out easily.”

Conclusion

With the smart cities mission 
focusing on holistic development 
of cities through the SDG 11 by 
enhancing inclusive, contextual 

and sustainable human settlement 
planning, the quest to achieve a 
risk-reductive and resilience-
inducing urban development is 
not far away. The co-creation 
project undertaken by the 
Davanagere Smart City is a prime 
example of how the Smart Cities 
Mission has enabled Indian cities 
to address the “urban problems of 
decades”. 

The major takeaway from the case 
study analysis of stormwater 
drainage system development at 
Davanagere is the methodological 
approach of problem identification 
followed by a scientific and 
technical approach to solving the 
problem with people’s 
participation and envisioning at 
the centre. It validates that the 
existing drainage system in our 
cities is unable to flush out water 
from heavy rains and it requires a 
dedicated stormwater drainage 
system. To its credit, Davanagere 
Smart City extended the 
stormwater drainage network in 
three phases. Starting with the 
ABD area, the city has extended 
the network to PAN city, 
redesigning and developing the 
stormwater drains, ending the 
city-siege of Davanagere from 
urban floods. This 
experimentation in ABD and 
further extension of learnings to 
the entire city is in line with the 
objectives of the Smart Cities 
Mission and can be 
contextualised, scaled and 
replicated to cities constantly 
fighting floods every year. 

[We acknowledge Abhisek Kumar, 
Junior Urban Planner, Davanagere 
Smart City Ltd; and Nischay Kumar, 
Alumnus, Masters in City Planning, 
IIT Kharagpur, India Smart Cities 
Fellowship at NIUA for their 
contributions to the above article] 
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Disasters are often short duration events with long-lasting impacts on the 
society and economy of the nation. The crises affect the economically 
weaker sections of society the most. The global assessment report on 
disaster risk reduction (DRR) highlighted that an average annual economic 
loss due to disasters, now reaching up to USD 300 billion, and DRR is 
essential for sustainable development, writes Ayushi Govil, Professional 
Intern, National Institute of Urban Affairs (NIUA).

AYUSHI GOVIL
Professional Intern, National 
Institute of Urban Affairs (NIUA)

Disaster Preparedness  
of Indian Cities: A Vital 
Step to Achieve SDGs

As India is vulnerable to a wide range of natural disasters, the 
country has also recorded a significant number of natural disasters 
over the last 20 years (2000-2019), particularly floods (52 per 
cent), cyclones (30 per cent), drought (3 per cent), earthquakes (5 

per cent), and landslides (10 per cent). The comparison of data on disasters 
from 1981-1999 to 2000-2019, indicates that the occurrences of disasters 
increased from 240 to 321 along with substantial financial and property 
losses. The map depicts the disasters faced by cities, which are mainly floods, 

Source: A
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cyclones, landslides, etc. 
Cities are the growth engine in India, 
given that approximately 35 per cent 
of India’s population now resides in 
urban areas, an emphasis must be laid 
on the disasters risk reduction in 
Indian cities. The urban population 
contributes about 63 per cent to 
Indian GDP at present and is expected 
to rise to 75 per cent, according to a 
joint report by CBRE and CREDAI. By 
2030 when SDGs will be evaluated, 
almost 400 crore people will reside in 
Indian cities. Thus, cities can be 
considered as vulnerable units for 
disaster risks. Manifold increase in 
population growth, risk-blind 
urbanisation and migration to cities 
expose more people to high-risk 
areas. 

Sendai framework and its linkage 
to SDGs

The Sendai framework and its eight 
targets align with SDGs target 
timeline. It ensures increased national 
and local disaster risk reduction 
strategies, enhanced cooperation 
among nations, and advanced early 
warning systems, disaster risk 
information and assessments. The 
implementation of these targets is 
also reflected in SDGs 1, 11 and 13 
(viz. Poverty Eradication; Sustainable 
Cities; and Climate Action), and are 
being tracked. The Framework’s target 
monitoring functions as a 
management tool to help countries 
develop disaster risk reduction 
mechanisms, risk-informed policy 
processes and allocate resources to 
mitigate disaster risks.
Alignment of Sendai framework with 
various SDGs
 
Disaster management planning 
for Indian cities

For efficient DRR in India, a Disaster 
Management Act of 2005 (DMA 
2005) was enacted with an effective 
response mechanism through National 

Disaster Management Authority 
(NDMA), various committees under it 
and State and District level structure. 
However, considering the increasing 
contribution of urban areas in the 
country's GDP, and at the same time 
losses incurred due to threats of 
disasters like urban flooding, heat 
strokes, cyclones etc. and some 
man-made disasters affecting the 
critical infrastructure of cities; a 
resilience of Indian cities through city-
level disaster management 
preparedness is necessary. 

City-level disaster management 
planning by their provisions in the 
Master Plans and disaster-resilient 
reconstruction of critical infrastructure 
can serve as a major tool to achieve 
SDG target 11.5 and contribute to a 
more sustainable future for all. 

When a city is faced with a natural 
disaster, the focus is mainly on 
reactions to minimise losses and 
protect those who are worst hit. In any 
city, the low-lying regions where 

Source: A
uthor

Alignment of Sendai framework with various SDGs
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squatter settlements arise, are at 
direct risk of flooding. The 
development along floodplains 
uninformedly and with makeshift 
materials leads to loss of life and 
people losing their residence with 
recurring floods, which never gets 
accounted for. 

Similarly, areas that are generally 
prone to landslide hazards are at 
the base or top of a steep cut slope 
and old fill slope, in or at the base of 
minor drainage hollows, on existing 
old landslides. To mitigate the 
extensive impact of a landslide, 
construction should be avoided 
near steep slopes, close to 
mountain edges, near drainage 
ways, or natural erosion valleys and 
a ground assessment of any 
property should be carried out 
comprehensively. Also, the 
occurrence of earthquakes in steep 
landslide-prone areas greatly 
increases the likelihood of 
devastating mudflows and 
reactivation of mass movements on 
slopes. Large fills can become 

unstable due to moderate seismic 
activity if proper lateral support is 
not provided. 

Hydrological disasters (droughts and 
floods) make up the bulk (55 per 
cent) of the total natural events and 
take a huge toll on the vulnerable 

section of society in Indian cities 
and they are also specifically part of 
SDG 11.5. Hunger, poverty, 
outbreaks of epidemic and 
malnutrition, widespread 
agricultural failures, loss of livestock 
and water shortages intensify the 
threat of disaster risks. Therefore, 
along with regional scale disaster 
management planning, a city-scale 
planning is also highly 
recommended.
City disaster management plans

Two metropolitan cities of India, 
Kolkata and Chennai have taken a 
major step by developing the City 
Disaster Management Plan (CDMP). 
These CDMPs have been prepared 
based on the guidelines of the 
National Disaster Management Plan 
(NDMP) and the State Disaster 
Management Plan (SDMP). The 
plans take into account the 
vulnerabilities of the city's 
geography, demography, history of 
disasters and its social and 
environmental aspects. The 
systemic interconnection of 

The Sendai 
Framework’s target 
monitoring functions 
as a management tool 
to help countries 
develop disaster risk 
reduction mechanisms, 
risk-informed policy 
processes and allocate 
resources to mitigate 
disaster risks.
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geographic and GDP contexts of 
impacts must be taken into 
consideration to effectively monitor 
and strengthen disaster risk reduction. 
The CDMP is to be revised annually, 
based on requirements and past 
experience. 

Key Highlights of Kolkata Disaster 
Management Plan (CDMP)

l Aims to develop a multi-hazard ready 
reckoner for all the stakeholders 
containing the roles and 
responsibilities, contact details and 
the pre-determined plan of actions 
(Standard Operating Procedures) for 
Disaster Management of Kolkata city 
with intrastructure and inter-
organisational well-coordinated 
effort. 

l A coordination meeting in 
connection with the monsoon 
activity during the entire monsoon 
period is to be held at all 
organisational levels. 

l CDMP of Kolkata plans to initiate 
public-private partnership (PPP) in 
disaster management.

l This plan encourages a paradigm 
shift from relief centric to an 
integrated pre-during-post disaster 
management approach.

Key Highlights of Chennai Disaster 
Management Plan (CDMP)

l This plan takes into account the 
vulnerabilities of Chennai and its 
districts based on their geography, 
demography, past history of 
disasters and social and 
environmental aspects.  

l Greater Chennai Corporation 
(GCC) Plan essentially focuses on 
coordinating with Metrological 
Department and Indian National 
Centre for Ocean Information 
Services (INCOIS) to get the 
warning report and alerts. 

l An early disaster warning system 
with very high-frequency 
equipment and public address 
systems with sirens, addressing 

the public through air media. 
l GCC has introduced individual 

complaint 24-hour helplines at 
headquarter in each of the 15 
zones.

  
The CDMP has been aligned broadly 
with the goals and priorities set out in 
the Sendai Framework of DRR and 
SDGs.

Way forward for Indian cities 
Rapid urbanisation is leading to a 
threatening decline in ecosystems 
subsequently impacting the resilience 
of cities. A paradigm shift from the 
response approach to a comprehensive 
risk mitigation approach needs to be 
adopted by Indian cities. The 
framework, mechanism and funding 
are currently limited to response and 
not risk reduction. The following figure 
depicts a broad framework, potential 
avenues and key features that cities 
can adopt to prepare city disaster 
management plan.

A framework with key features of 
City Disaster Management Plan
 
The following are recommended 
actions to safeguard Indian cities from 
disasters:
l It is strongly encouraged to 

safeguard natural buffers to 
enhance ecosystems protective 
functions.

l Planning decisions and processes 
are currently based on political 
economy and/or ease of 
engineering. Building bye-laws are 
often restricted to a few hazards 
such as earthquakes which 
constitutes only five per cent of 
the total disasters in India. Others, 
such as cyclones, drought and 
floods, that form the major 95 per 
cent are still not considered. Thus, 
a multi-hazard approach should be 
put into practice. 

l As suggested in Kolkata and 
Chennai Disaster Management 
Plan, cities must have a document 
that gives a comprehensive idea 
about the city in the context of 
disaster management and should 
be aligned with the agenda set out 
in the Sendai Framework.

l Inadequate technical and 
institutional capacity and critical 
data gaps serve as a roadblock in 
conducting risk assessment 
practices. Cities must strengthen 
infrastructural and institutional 
resilience and societal capacity. 

l Integration of advanced IT 
services with early-warning and 
monitoring systems can 
comprehensively identify 
vulnerable population groups and 
geographic regions. 

l A core component of the disaster 
resilience governance framework 
must be the ability to address 
services and housing provisions 
for marginalised communities and 
vulnerable populations in the 
cities. 

l In order to strengthen financial 
capacities, cities must ensure a 
budget for investing in building 
long-term resilience. Private 
investments can play a 
fundamental role in strengthening 
financial resilience and developing 
institutional preparedness to gain 
economic, social and 
environmental benefits. 

City-level disaster 
management planning 
by their provisions in 
the Master Plans and 
disaster-resilient 
reconstruction of 
critical infrastructure 
can serve as a major 
tool to achieve SDG 
11.5.
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RESILIENT CITIES RESILIENT CITIES
Source: htt
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India, a country with a wide range of physical 
features and different geo-climatic zones, is prone 
to disasters and hazards owing to its diverse 
physical geography. Over the years, there has 
been an increase in the number and intensity of 
natural disasters mainly due to the anthropogenic 
activities for infrastructure development and 
negligence of the environmental concerns. In 
addition, climate change has added to the 
ongoing problems and the disasters which were 
earlier witnessed at a larger interval are now more 
frequent, writes Pravin Bhardwaj, Urban Expert at 
the National Institute of Urban Affairs (NIUA). 

PRAVIN BHARDWAJ
Urban Expert at the National 
Institute of Urban Affairs (NIUA)

DISASTER DISASTER 
PREPAREDNESS PREPAREDNESS 
IN INDIA IN INDIA 
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India’s geo-climatic zones are prone 
to floods, earthquakes, cyclones, 
droughts, desertification, landslides, 
avalanches, etc. For example, the 

northern states of the country—Jammu 
and Kashmir, Himachal Pradesh, 
Uttarakhand, Uttar Pradesh, Madhya 
Pradesh, Gujarat, Rajasthan, Punjab, 
Haryana, and Delhi—experience a 
combination of natural disasters 
including flood, earthquakes, avalanches, 
landslides, cloud burst, flash floods, and 
more. Therefore, when we are planning 
for disaster preparedness and response, 
the multi-disaster prone nature of the 
area has to be kept in mind. The entire 
action needs to be seen in totality. The 
economic losses due to these recurring 
disasters have been immense. The poor 
in our country is more vulnerable to 
disasters and the coping capacity of the 
poor in the vulnerable community is also 
less. Further, with the recurring disasters 
the vulnerability of the poor and the 
marginalised increases manifolds. 

The disaster management and 
preparedness legislation in India has 
concentrated more on the response 
mechanism, rescue, rehabilitation and 
reconstruction after the disaster occurs. 
But, the time has come when the 
concentration should be more on 
disaster preparedness, understanding 
risks and vulnerability, mapping 
vulnerability, training and capacity 
building, mitigation measures, mock drills 
based on simulations, better coordination 
between different agencies and GIS-
based coordination.

Most of the disasters which India is 
witnessing now is due to environmental 
neglect, unplanned urbanisation and lack 
of capacity building among the 
stakeholders. The poor and the 
marginalised must be kept in focus while 
preparing for the disasters and the 
possible economic losses. The COVID 
pandemic is one such example where the 
poor were most vulnerable and livelihood 
was worst affected. The major cause of 
concern from physical disasters are as 

follows:

Flood- Earlier, floods were mostly 
confined to the urban and rural areas 
near the rivers but now the urban areas 
which are located farther from the river 
are also getting flooded due to heavy 

rains and this is a major worry for all the 
cities concerned. This has posed a 
serious challenge to the city planners and 
the officials looking into the same. The 
urban poor is the worst affected as they 
reside in low lying areas.

Cloud Burst and Flash Floods– The hilly 
regions of India are witnessing cloud 
bursts on an unprecedented scale and 
the problems associated with these are 
immense. It is a serious problem as the 
fragility of the mountainous region has 
increased and a serious planning 
intervention with environmental control 
is needed. The rainfall pattern has been 
inconsistent. At times the rainfall is too 
high and the communities need to gear 
up with the same. So, there is a need for 
better planning and coordination so that 
economic losses and the vulnerable 
population are less affected.

Landslide/Avalanches- Due to 
infrastructure-related development in the 
mountainous region such as road 
expansion and construction, hydropower 
projects, city expansion and development 
due to tourism-related activities, 
incidences of landslides and avalanches 
have increased. 

The focus should be 
more on disaster 
preparedness, 
understanding risks 
and vulnerability, 
mapping vulnerability, 
training and capacity 
building, mitigation 
measures, mock drills 
based on simulations, 
better coordination 
between different 
agencies and GIS-based 
coordination.

Source: htt
ps://econom

ictim
es.indiatim

es.com
/ 
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Cyclone- Both the eastern and the 
western coasts of India are prone to 
cyclones but in recent years the 
periodicity of the cyclones have 
increased and the damages caused by 
cyclones have also increased. Though the 
government is making a lot of efforts, the 
damages are high and the rescue 
operations have become a challenging 
exercise. The poorly constructed houses 
of the poor and their livelihood is most 
affected.

Earthquake- The earthquake map of 
India clearly indicates that the country is 
divided into five zones and the 
vulnerability of the earthquake varies 
between the geographical regions. The 
Himalayan region is in zone V where the 
high damaging earthquake can come 
followed by other regions. But southern 
India is more stable to the earthquake 
due to the Deccan shield. But when an 
earthquake takes place it may trigger 
other disasters in the fragile environment 
so holistic preparedness and response 
are needed. The poor houses are worst 
affected as they are made from local 
material and lacks structural strength.

Drought- The erratic rainfall pattern has 
led to a situation where few areas get 

heavy rainfall in a short span of time 
while other areas are devoid of rainfall. 
Many areas which were earlier not having 
rainfall gets enough rain while other 
areas remain mainly dry. This can be 
mainly attributed to the changing rainfall 
pattern due to climate change and its 
related effects. The poor agricultural 
labours are worst affected.

In all the above-mentioned disasters, the 
poor and the marginalised section of the 
society are worst affected due to loss of 
life, livelihood and habitat forcing them 
to seek alternate accommodation and 
livelihood opportunities elsewhere. Even 
in a new location, the vulnerability is 
high.

What needs to be done?

Changes in the urban planning process: 
l Most of the actions taken in an urban 

area are limited to the authorised 
area of the city and mainly the area 
under the municipal limits. We need 
to think beyond the municipal limits 
and the authorised colonies as the 
major problem comes in the 
unauthorised colonies and in areas 
beyond the municipal limits. The 
example from Delhi clearly shows 

that most of the unauthorised 
colonies have poor housing 
conditions and are prone to 
waterlogging and earthquakes. In 
case of a major disaster, the response 
mechanism will be too difficult. The 
urban sprawl adds to the problem as 
the area on the fringes of the city 
develops on its own and later on 
becomes a major problem.  

l The flood plain of the cities are 
mainly encroached upon and so the 
flood poses a major problem, the 
area which was earlier in the flood 
plain have either slums, unauthorised 
colonies or residential development 
taking place thereby clogging the 
natural drainage pattern, hindering 
the runoff and the natural recharge. 
The water bodies in the cities have 
become clogged and silted thereby 
adding to the problem. The by-laws 
need to be looked into and better 
coordination of all departments is 
needed.

l The building enforcement needs to 
be worked upon which looks into the 
earthquake resistant structures so 
that the damages are less and the 
city is in safer hands.

Better coordination- between the 

Source: htt
ps://sl.sbs.com

.au/ 
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Most of the disasters 
which India is 
witnessing now is due to 
environmental neglect, 
unplanned urbanisation 
and lack of capacity 
building among the 
stakeholders.

different organisations by State Disaster 
Management Authority based on the 
Standard Operating Procedures (SOPs) 
developed and the State Disaster 
Management Plan finalised. The best way 
to check the preparedness and response 
is to conduct mock drills and learn 
lessons from them and improve the 
awareness, capacity building and 
response.

Changes in the Building Types- As the 
areas in our country are multi-disaster 
prone, the building types should cater to 
all its needs. In cyclone-affected areas, 
the building should withstand the 
cyclone but be prepared for the floods 
also, so the building type should cater to 
both and the same goes in the hilly areas 
where the building has to cater to 
earthquakes, floods, landslides and 
avalanches. 

Clear roles of different departments- 
Though the disaster management 
department is the coordination 
department the other departments 
mainly rural development, environment 
and climate change, irrigation, flood 
control, public health and engineering 
departments have to work together in a 
more coordinated manner in the rural 
and urban areas.

Role of capacity building- Authorities 
need to part from the ‘One Size Fits All’ 
approach and work to develop city-
specific solutions depending upon the 
geography and the disaster it faces. The 
capacity building exercise needs to be 
done to strengthen the workforce. The 
focus should be on the localised 
solutions and the same needs to be 
checked through the mock drill exercises. 
The SOPs and toolkits etc. can play a 
major role.

More professionals needed- In our 
country, disaster management/ disaster 
reduction as a subject is not being taught 
in many universities, so the government 
needs to educate more professionals on 
the same.

More Professional training institutes- 
There is a dearth of training institutes 
in our country focusing on disaster-
related topics, so more institutes need 
to be aligned with the need. The state 
training institutes and the district 
training institutes imparting training on 
other subjects may be involved in this 
process also. 

Conclusion

The first major step in the context of 
building resilience, national, state and 
local governments would require to 
identify local Disaster Risk 
management (DRM) techniques to 
mitigate disaster events and losses and 
reduce climate change impact by the 
involvement of the local community 
and depending upon the capacity 

enhancement of the people affected 
and looking into alternative means of 
employment.

The second major step maybe is to take 
into account the issue of consistency in 
monitoring the effects of disaster and 
minimise data losses over the upcoming 
period up to 2030. It is of utmost 
importance that a consistent report on 
data losses for all hazards and underlying 
risks is with the authority to plan and 
mitigate better. This will have the 
potential to be compared to the Hyogo 
Framework of the last decade (2005-
2015), to develop the evidence-based 
record on the implementation of SFDRR 
and achievement of 2030 SDGs global 
targets. Lack of transparency, 
weaknesses of local governance, 
limitations of financial and human 
capacities may cause socio-economic 
assessment biases and will remain as 
challenges for the application of the 
Habitat III Urban System Model findings 
into extensive hazards. 

Thirdly, further assessment on DRM 
Investments and financial losses due to 
the disasters in the context of risk 
governance; identification of the DRR 
community based early warning 
systems, and GIS risk mapping 
mechanisms for vulnerable populations 
is needed. The spatial planning policies 
for the built environment and critical 
infrastructure is needed. 

Source: htt
ps://nationw

ideradiojm
.com

/ 
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1.	 https://www.washingtonpost.com/world/2019/10/01/
more-than-have-people-have-died-heavy-rains-india-heres-
what-flooding-looks-like/	

2.	 https://ndma.gov.in/Natural-Hazards/Floods	

Global	climate	change	is	a	reason	for	changing	weather	and	rainfall	
patterns,	resulting	in	increased	risks	of	Urban	Flooding.	CSCAF	helps	cities	
mitigate	flood	and	water	stagnation	risks,	write	Pallavi Thool,	Project	
Associate,	Climate	Centre	for	Cities,	NIUA	and	Manjaree Dutta,	Research	
Assistant,	Climate	Centre	for	Cities,	NIUA.	

MANJAREE DUTTA
Research	Assistant,	Climate	
Centre	for	Cities,	NIUA

CSACF: CSACF: 
Guiding Cities in Flood Guiding Cities in Flood 
Risk ManagementRisk Management

India	experienced	the	highest	monsoon	rainfall	in	2019	when	
compared	to	the	previous	25	
years.1		Around	12	per	cent	of	

India’s	geographical	area	is	flood-
prone	which	makes	the	country	
highly	vulnerable	to	flood.	Every	
year,	around	75	lakh	hectares	of	
land	is	impacted	by	floods	resulting	
in	the	loss	of	more	than	1,600	lives	
and	damages	to	houses	and	public	
utilities	exceeding	over	Rs	1,800	
crores.2		In	addition	to	flooding,	
water	stagnation	has	become	an	
increasing	concern	due	to	changing	
urban	development	patterns,	
increasing	use	of	impervious	
surfaces	deterring	groundwater	
absorption,	inefficient	stormwater	

PALLAVI THOOL
Project	Associate,	Climate	Centre	
for	Cities,	NIUA
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3.	 https://www.zurich.com/en/knowledge/topics/flood-and-water-damage/three-common-types-of-flood	
4.	 https://link.springer.com/article/10.1007/s00477-017-1450-8

network,	encroachments	of	
development	in	floodplains	and	
decreasing	green	cover	that	has	the	
potential	to	slow	down	stagnation.	
In	order	to	mitigate	and	adopt	
appropriate	actions,	it	is	necessary	to	
determine	the	type	of	floods	that	are	
most	recurring	and	causing	damages,	
which	will	further	help	in	preventing	
the	flood	and	water	stagnation	
challenges.	Commonly,	there	are	
three	types	of	floods	as	follows:1 
●	 Fluvial Flood	or	River	Flood	
occurs	when	the	water	level	in	
rivers,	streams,	lakes	rises	and	
overflows	into	surrounding	
banks.

●	 Pluvial Flood or	Surface	Flood	
or	Flash	flood	occurs	when	an	
extreme	rainfall	event	creates	a	
flood	independent	of	an	
overflowing	water	body.	

●	 Coastal Flood	or	Storm	Surge	
occurs	when	the	level	of	
seawater	rises	and	inundates	the	
land	areas.

Larger	cities	are	witnessing	a	rise	in	
the	incidences	of	Pluvial	Floods	due	
to	the	rapid	transformation	of	the	
natural	landscape	of	urban	
development.	Inadequate	capacities	

of	stormwater	drainage,	
encroachment	and	improper	
disposal	of	solid	wastes	into	natural	
drainage	are	a	few	of	the	major	
challenges	resulting	in	Urban	
Flooding.	MoHUA	defines	the	
Urban	Floods	as	‘the	submergence	
of	the	usually	dry	area	by	a	large	

amount	of	water	that	comes	from	
sudden	excessive	rainfall,	an	
overflowing	river	or	lake,	melting	
snow	or	an	exceptionally	high	tide’.	
In	this	situation,	the	floodwater	gets	
accumulated	in	the	built	
environment	when	the	inflow	of	
stormwater	exceeds	the	capacity	of	
the	drainage	system	in	a	very	short	
period	of	time.	
Flooding	and	water	stagnation	may	
cause	damage	to	the	built	
environment	and	increase	the	
fatality	rate.	As	a	result,	cities	have	
witnessed	the	loss	of	lives	and	
properties,	disruption	in	transport	
and	power	services.	Therefore,	
management	of	urban	flooding	has	
to	be	accorded	as	the	top	priority,	
aligning	to	which	certain	mitigative	
measures	can	be	undertaken	to	
reduce	the	impact	of	flood	and	
water	stagnation.	This	article	
focuses	on	three	key	actions	
important	for	mitigating	the	flood	
impacts	i.e.	Flood	Risk	assessment,	
Implementing	SOPs	and	establishing	
EWS,	which	are	elaborated	as	
follows:

Conducting 
assessments, 
identifying vulnerable 
hotspots, ensuring 
SOPs can be followed 
during a flood and 
establishing end-to-end 
Early Warning Systems 
(EWS) are important 
strategies for cities that 
experience flooding and 
water stagnation.

Source:	Indore	Sm
art	C

ity
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(i) Mapping of flooding 
hotspots and Flood Risk 
Assessment

The	flooding	hotspots	are	defined	
as	zones	that	are	likely	to	be	
exposed	to	flooding	with	high	
exposure4.	The	mapping	of	flood	
hotspots	enables	cities	to	
recognise	their	own	weaknesses,	
resources,	and	capacities,	which	
are	important	in	transforming	the	
ultimate	damage	and	loss	scenario.	
Mapping	can	be	done	involving	
various	vulnerable	communities	
and	using	spatial	mapping	tools	
such	as	GIS,	google	earth.	

Apart	from	mapping	hotspots	and	
as	an	initial	step,	Flood	Risk	
Assessment	is	an	important	tool	
that	helps	identify	the	sources	of	
risks	and	estimate	the	impacts	of	
destruction	caused	by	flood,	
which	further	helps	in	making	
informed	decisions	on	measures	
to	be	taken	before	and	during	the	
hazard.	Proper	estimation	of	risk	
analysis	requires	careful	
consideration	of	a	number	of	
factors,	including	watershed	
properties	such	as	size,	

topography,	and	land	use,	the	types	
and	characteristics	of	storms	that	
produce	rainfall	and	flooding	in	the	
region,	and	the	number,	location,	
and	types	of	buildings	and	other	
assets	that	could	be	damaged5.		This	
can	provide	valuable	support	to	
cities	for	a	range	of	decisions	such	as	
land-use	planning,	design	of	
infrastructure,	and	emergency	
response	preparation.	

Visakhapatnam	has	undertaken	
projects	on	flood	risk	and	
vulnerability	assessments	through	an	
interactive	and	participatory	process.	
The	assessment	comprises	mapping	
and	identifying	flood	risk	zones	
using	ArcGIS,	followed	by	a	
Vulnerability	Analysis	and	
preparation	of	flood	management	
actions.	The	city	has	conducted	
training	of	government	officials	and	
communities	as	an	integral	part	to	
manage	flood	and	water	stagnation	
risks.	

(ii) Mechanisms for 
Implementing SOPs

In	order	to	reduce	the	impacts	of	urban	
flood	and	stagnation	in	vulnerable	
hotspots,	ULBs	need	to	develop	the	
Standard	Operating	Procedures	(SOPs),	
a	set	of	instructions	that	define	the	
roles	and	responsibilities	of	various	
stakeholders	in	a	comprehensive	
manner	to	mitigate	and	manage	flood	
events.	As	per	MoHUA,	Standard	
Operating	Procedures	(SOPs)	can	be	
defined	as	“A	set	of	directives,	covering	
those	features	of	operations	that	lend	
themselves	to	a	definite	or	standardized	
procedure”.	MoHUA	has	developed	a	
model	SOP	for	Urban	Flooding	as	a	
guide	for	states	and	UT	Administrations	
which	will	help	cities	prepare	their	SOPs	
in	five	phases	such	as	Preparedness,	
Early	Warning,	Response,	Relief	and	
Restoration.6	This	can	further	be	
integrated	with	cities	Land-use	Plan	and	
the	Master	Plan.	Devising	a	mechanism	
for	implementing	SOPs,	ensures	
effective	integration	of	tasks	of	each	
stakeholder	at	every	stage	of	the	flood	
management	process	and	enables	
continuous	coordination	of	all	actions.		

The	Municipal	Corporation	of	Kakinada	

Source:	Think	Tank	Studio,	Sabarm
ati	Riverfront	Project

5.	 https://www.preventionweb.net/files/51114_capramethodsinfloodhazardandriskass.pdf		
6.	 https://smartnet.niua.org/sites/default/files/resources/SOP%20Urban%20flooding_5%20May%202017.pdf	
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has	prepared	a	comprehensive	City	
Disaster	Management	Plan	(CDMP)	
supported	by	Andhra	Pradesh	
Disaster	Management	Authority	and	
UNDP.	The	CDMP	incorporates	
SOPs	formulated	by	various	
departments	based	on	the	flood	and	
stagnation	risks,	which	also	
emphasises	the	training	of	staff	to	
define	their	roles	in	order	to	initiate	
communication	systems	during	such	
circumstances.	Community-based	
flood	management	units	established	
by	Kakinada	city	have	helped	them	
in	identifying	vulnerable	areas	and	
evacuation	routes,	overseeing	the	
operations	of	field	stations	and	
disseminating	flood	forecasts	and	
warnings.		

(iii) Urban Flood Alert and Early 
Warning Systems (EWS)

Urban	Flood	Alert	and	Early	
Warning	System	(EWS)	are	
mechanisms	that	can	detect	flood	
threats	and	warn	the	inhabitants	of	
the	approaching	menace.	
Establishing	an	end-to-end	EWS	is	a	
prerequisite	for	cities	to	prepare	
better	for	a	flood	disaster.	It	is	
considered	as	one	of	the	sustainable	
and	cost-effective	flood	
preparedness	strategies	that	can	
reduce	casualties	and	damages	to	
properties	substantially.	The	four	
vital	components	of	Early	warning	
systems	are:7 
●	 Risk	Knowledge	helps	cities	in	a	
systematic	collection	and	
analysis	of	data,	considering	the	
dynamic	nature	of	hazards

●	 Monitoring	&	Warning	Services	
continuously	monitor	the	flood	
which	is	essential	to	generate	
accurate	warnings	that	can	
operate	24	hours	a	day

●	 Disseminations	&	
Communications	focus	on	
communicating	the	risk	
information	and	early	warnings	
to	vulnerable	people	that	help	

safeguard	lives	and	livelihoods,	
and

●	 Response	Capability	helps	build	
national	and	community	level	
capabilities	which	are	essential	for	
communities	for	understanding	
their	risks	and	being	well	informed	
on	safety	options.

These	EWS	components	need	to	be	
established	in	coordination	with	
various	departments	such	as	the	
Indian	Meteorological	Department	
(IMD),	National	Disaster	Management	
Authority	(NDMA),	State	Disaster	
Management	Authority,	and	District	
Disaster	Management	Authority	
(DDMA).	

The	city	of	Guwahati	has	established	

a	Flood	Early	Warning	System	
(FEWS)	to	alert	local	authorities	
about	flash	floods	and	heavy	rainfall.	
It	is	a	fully	automated	system,	which	
uses	advanced	hydrological	models	
to	indicate	warnings	prior	to	72	
hours	of	a	possible	flood.	FEWS	was	
developed	as	a	pilot	project	under	
TERI	supported	by	NDMA	in	
collaboration	with	the	India	
Meteorological	Department	(IMD)	
and	the	Assam	State	Disaster	

Management	Authority	(ASDMA)	
to	enhance	resilience	for	urban	
floods	that	can	be	replicated	
across	India.8  

Considering	the	aftermath	of	
urban	floods	and	water	
stagnation,	a	holistic	approach	for	
mitigating	the	impacts	of	such	
risks	need	to	be	adopted	by	cities.	
An	integrated	Flood	Management	
Plan	is	a	robust	tool	for	tackling	
these	challenges	in	the	following	
stages:	preparedness,	mitigation,	
response,	and	recovery.	In	order	
to	implement	the	Flood	
Management	Plan,	technical	and	
financial	assistance	is	being	
provided	to	states	and	UT	
Administrations	through	a	range	
of	programmes	and	guidelines.		

Aligning	to	the	technical	
assistance	at	the	national	level,	
the	recently	launched	
ClimateSmart	Cities	Assessment	
Framework	(CSCAF)	2.0,	has	a	
dedicated	indicator	‘Flood/water	
stagnation	risk	assessment’,	where	
126	Indian	cities	were	assessed	in	
2020.	The	indicator	provides	
guidance	and	a	step-by-step	
approach	for	cities	to	strengthen	
flood	resilience.	Conducting	
assessments,	identifying	
vulnerable	hotspots,	ensuring	
implementation	of	SOPs,	and	
establishing	end-to-end	Early	
Warning	Systems	(EWS)	are	
important	strategies	for	cities	that	
experience	flooding	and	water	
stagnation.	These	strategies	will	
help	mitigate	the	risk	of	urban	
flooding	and	achieve	
commitments	towards	SDG	target	
11.5,	which	emphasises	curtailing	
the	damages	to	critical	
infrastructure	and	loss	of	lives	due	
to	water-related	natural	and	
human-induced	disasters.		

7.	 https://www.unisdr.org/files/608_10340.pdf
8.	 https://www.teriin.org/press-release/teri-and-ndma-launch-flood-early-warning-system-fews-predict-floods-guwahati	

Cities need to consider 
climate change factors 
such as rise in 
temperature, rain 
patterns, in estimating 
future flood scenarios 
and prepare a flood 
management plan at 
their level accordingly.



46 47OCTOBER 2021  [ egov.eletsonline.com ]  The Largest Portal on e-Governance in Asia and the Middle East Connect with us on  egovonline    @egovonline    eGov Magazine     egov_elets    eletsvideos OCTOBER 2021

BUILDING RESILIENCE BUILDING RESILIENCE

1.	 https://www.ipcc.ch/report/ar6/wg1/
2.	 https://ndma.gov.in/sites/default/files/PDF/Reports/

NDMA-Annual-Report-2018-19-English.pdf

The	number	and	severity	of	flooding	events	in	India	have	risen	over	the	
last	several	years.	The	2021	floods	in	Kerala,	Uttarakhand,	Assam,	Tamil	
Nadu,	and	Maharashtra	are	very	recent	examples,	which	have	brought	
cities	to	a	virtual	standstill.	The	recently	launched	sixth	assessment	
report1		of	the	Intergovernmental	Panel	on	Climate	Change	(IPCC)	
projects	a	gloomy	scenario	of	extreme	flooding	in	several	coastal	cities	of	
India	by	the	year	2100,	caused	by	a	mix	of	heavy	precipitation	and	sea-
level	rise,	write	Nikita Madan,	Research	Associate,	NIUA	and	Shivani 
Saxena,	Environment	Planner,	National	Mission	for	Clean	Ganga	(NMCG).

NIKITA MADAN
Research	Associate
NIUA	

State Action Plans 
on Climate Change

SHIVANI SAXENA
Environment	Planner,	National	
Mission	for	Clean	Ganga	(NMCG)

The	National	Disaster	
Management	Authority2  
(2019)	warns	that	almost	12	
per	cent	of	India’s	land	is	prone	

to	flood	and	river	erosion.	Primarily	
concentrated	in	specific	areas	of	the	
Ganga	Brahmaputra	floodplains	and	
along	the	east	coast,	these	flood-prone	
areas	cover	as	many	as	5,161	ULBs,	
many	of	which	are	important	to	
economic	centres.	

When	climate	change	concerns	are	
added	to	the	equation,	the	situation	
becomes	even	more	alarming.	It	is,	
therefore,	vital	for	immediate	action	to	
clearly	understand	these	trends,	assess	
vulnerabilities	and	establish	response	
mechanisms	to	mitigate	these	risks.	
One	of	India's	strongest	signals	to	

A perspective on Flood Management in India
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prioritise	climate	change	action	was	in	
2014	when	it	renamed	the	Ministry	of	
Environment	and	Forests	to	the	
Ministry	of	Environment,	Forest	and	
Climate	Change.	It	also	became	a	
signatory	of	the	Paris	Agreement	in	
2015	and	committed	ambitious	targets	
under	its	nationally	determined	
contributions.	Accordingly,	the	country	
developed	a	National	Action	Plan	on	
Climate	Change	(NAPCC),3	which	is	
represented	by	eight	national	missions	
for	multi-pronged,	long-term,	and	
integrated	strategies	to	combat	climate	
change.	Taking	adequate	and	
appropriate	action	for	flood	risk	
reduction	and	management	has	been	
strongly	emphasised	in	some	of	these	
missions,	such	as	the	National	Water	
Mission.		

State Action Plans on Climate 
Change

In	2009,	the	Indian	States	and	Union	
Territories	(UTs)	were	called	upon	to	
expeditiously	prepare	their	State	Action	
Plans	on	Climate	Change	(SAPCC)	
consistent	with	the	strategy	outlined	in	
the	NAPCC.	As	a	result	of	this	directive,	
the	States	and	UTs	began	an	exercise	
of	mapping	state-wise	climate	
vulnerabilities,	evaluating	the	sectoral	
implications	and	framing	actionable	
strategies.	Currently,	33	SAPCCs	
(except	Goa,	Dadra	&	Nagar	Haveli,	
Daman	&	Diu,	and	Ladakh)	endorsed	by	
the	National	Steering	Committee	on	
Climate	Change	(NSCC)	have	been	
placed	in	the	public	domain4 . 

After	a	comprehensive	examination	of	
each	of	these	SAPCCs	to	cull	out	the	
strategies	for	flood	risk	reduction	and	
management	proposed	by	the	various	
States	and	UTs,	this	article	tries	to	
succinctly	highlight	the	strategies	
adopted	(and	corresponding	actions)	by	
a	majority	of	the	States	and	UTs.	The	
analysis	is	categorised	under	three	
heads:
l	 Developing	flood	databases	and	

carrying	out	flood	modelling

l	 Constructing	flood	infrastructure
l	 Flood	resilient	urban	planning

Developing flood databases and 
carrying out flood modelling

A	majority	of	the	States	and	UTs—
Andaman	&	Nicobar	Islands,	Andhra	
Pradesh,	Assam,	Chhattisgarh,	Delhi,	
Gujarat,	Jammu	and	Kashmir,	
Jharkhand,	Kerala,	Lakshadweep,	
Madhya	Pradesh,	Maharashtra,	
Meghalaya,	Nagaland,	Odisha,	
Puducherry,	Rajasthan,	Sikkim,	Tripura,	
Uttarakhand,	Uttar	Pradesh.	and	West	
Bengal	—	have	proposed	the	
development	of	flood	forecasting	
models	and	early	warning	systems	for	
flood-prone	areas	for	flood	
preparedness,	evacuation	planning,	
and	health	infrastructure	upgrading.

Bihar,	Jammu	and	Kashmir,	Odisha,	

Sikkim,	Uttar	Pradesh	and	Uttarakhand	
have	emphasised	preparing	robust	
flood	databases	that	can	provide	
information	pertaining	to	flood-prone	
areas,	digital	elevation	models,	available	
water	resources,	among	others.	

Jammu	and	Kashmir,	Nagaland,	Sikkim	
and	Uttarakhand	strongly	recommend	
setting	up	Automatic	Weather	Stations	
and	undertaking	real-time	monitoring	
to	account	for	live	changes	in	
microclimate.	

Assam	has	highlighted	the	need	for	a	
specific	manual	for	disaster	risk	
reduction	to	avoid	wildlife	mortality	
during	floods.	

Other	strategies	proposed	by	the	States	
and	UTs	under	this	category	include	
creating	a	Data	Management	Centre	
and	applying	remote	sensing	

3.	 http://moef.gov.in/wp-content/uploads/2018/04/NAP_E.pdf
4.	 https://moef.gov.in/en/division/environment-divisions/climate-changecc-2/state-action-plan-on-climate-change/



48 49OCTOBER 2021  [ egov.eletsonline.com ]  The Largest Portal on e-Governance in Asia and the Middle East Connect with us on  egovonline    @egovonline    eGov Magazine     egov_elets    eletsvideos OCTOBER 2021

BUILDING RESILIENCE BUILDING RESILIENCE

techniques	to	identify	vulnerable	
populations	in	relation	to	flooding.

Constructing flood infrastructure

Under	this	category,	most	States	and	
UTs—Andaman	&	Nicobar	Islands,	
Andhra	Pradesh,	Jammu	and	
Kashmir,	Karnataka,	Maharashtra,	
Nagaland,	Odisha,	Punjab,	Rajasthan,	
Tamil	Nadu,	Telangana,	Uttar	
Pradesh,	Uttarakhand,	and	West	
Bengal—have	emphasised	on	
augmenting	stormwater	drainage	
infrastructure	as	a	necessary	step	to	
reduce	instances	of	flash	floods	in	
cities.	

Delhi,	Haryana,	Himachal	Pradesh,	
Jharkhand,	Jammu	and	Kashmir,	
Kerala,	Maharashtra,	Manipur,	
Nagaland,	Tamil	Nadu,	Uttar	Pradesh,	
and	West	Bengal	recommend	the	
development	of	reservoirs,	
catchment	areas,	retention	basins,	
percolation	tanks,	recharge	wells,	
restoration	of	wetlands	or	traditional	
water	storing	structures,	and	other	
such	measures	to	store	floodwater	
and	recharge	groundwater.

Some	states	like	Haryana,	Karnataka,	
Kerala,	Lakshadweep,	Maharashtra,	
Manipur,	Odisha,	and	Uttar	Pradesh	
have	encouraged	nature-based	
solutions	to	mitigate	the	flood	risk	
like	restoration,	protection,	and	
re-naturalisation	of	floodplains	by	
creating	riparian	buffers	with	
flood-tolerant	species.	

In	addition	to	these,	there	are	some	
unique	strategies	adopted	by	the	
States	and	UTs	in	their	SAPCCs.	For	
example,	Odisha	recommends	
dredging	and	widening	the	river	
mouth	as	a	means	for	flood	risk	
mitigation.	Assam	propagates	
mounting	of	community	bio-toilets	
and	WTPs	for	flood-affected	areas;	
West	Bengal	recommends	building	
elevated	storage	mechanisms	for	
potable	water	to	avoid	mixing	with	

saline	water	during	floods	and	raising	
the	existing	houses	in	vulnerable	areas	
on	stilts	based	on	likely	flood	water	
ingress.	Some	States	also	recommend	
rainwater	harvesting	and	construction	
of	check-dams/	embankments	
wherever	feasible;	as	other	
development	initiatives	for	improving	
flood	management.

Some	actions	proposed	by	States	under	
this	category	are	very	site-specific.	For	
example,	Puducherry	and	Lakshadweep	
have	advocated	the	construction	of	a	
multipurpose	flood	shelter.	Likewise,	
Andhra	Pradesh	has	proposed	all-
weather	road	connectivity	for	
evacuation	emergencies.	The	Andaman	
&	Nicobar	Islands	and	West	Bengal	
have	stressed	disaster	proofing	of	
lifeline	infrastructures	such	as	health	
centres/	hospitals,	offices,	emergency	
headquarters,	and	schools.	

Flood resilient urban planning

Several	States	and	UTs	have	
recognised	the	value	of	integrating	
flood	risk	reduction	into	long-term	
urban	planning	to	ensure	long-term	
and	sustainable	actions.	Maharashtra	
is	one	such	example	that	has	
advocated	risk-informed	planning	to	
safeguard	its	cities	against	disaster	
threats.	Jammu	and	Kashmir,	Kerala,	
Manipur	and	Odisha	suggest	the	
preparation	of	'climate-friendly	master	
plans’	and	‘climate	responsible	master	
plans’	for	cities	and	towns	prone	to	
flood	risks.	Chhattisgarh	and	Tripura	
recommend	reorienting	urban	
planning	to	address	climate	change	
and	disaster	risks,	while	Madhya	
Pradesh	talks	about	capacity	building	
to	integrate	climate	change	concerns	
in	city	planning.	
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Currently, 33 SAPCCs 
(except Goa, Dadra & 
Nagar Haveli, Daman 
& Diu, and Ladakh) 
endorsed by the 
National Steering 
Committee on Climate 
Change (NSCC) have 
been placed in the 
public domain.

Haryana,	Jharkhand,	Jammu	and	
Kashmir,	Gujarat,	Manipur,	Tamil	Nadu,	
and	Rajasthan	have	propagated	
risk-based	land-use	planning;	
establishing	robust	development	
control	regulations	like	discouraging	
non-compatible	development	in	
flood-prone	or	waterlogging	prone	
areas;	and	incentivising	policies	in	the	
building	codes	like	promoting	the	use	
of	permeable	surfaces.	

Some	states	like	Chandigarh	have	
touched	upon	the	soft	strategies	for	
disaster	risk	management,	such	as	
training	of	town	planners,	architects,	
administrators	on	disaster	
management.	Likewise,	Chhattisgarh,	
Puducherry,	Uttarakhand,	Andhra	
Pradesh,	Andaman	&	Nicobar	Islands,	
Lakshadweep	and	Gujarat	have	
recommended	strengthening	
institutional	capacity,	inter-State	
coordination,	and	inter-departmental	

coordination	of	agencies	associated	
with	management	and	mitigation	of	
floods.	Similarly,	Gujarat,	Assam,	
Chhattisgarh,	Kerala,	Jharkhand,	
Haryana,	Jammu	and	Kashmir,	

Karnataka,	Lakshadweep	and	
Maharashtra	emphasise	the	direct	
involvement	of	communities	in	disaster	
mitigation	planning	and	
implementation.

Towards a flood-secure future

The	SAPCCs,	as	a	primary	policy	
document	and	a	collective	initiative	
by	states,	have	laid	the	foundation	for	
protecting	the	population,	preventing	
economic	losses,	safeguarding	the	
poor	and	vulnerable	communities,	
and	securing	cities	from	the	impacts	
of	flooding.	However,	as	the	adage	
goes,	“A	Plan	is	only	as	good	as	its	
implementation".	Hence,	it	is	vital	that	
States	put	in	place	tangible	
mechanisms	to	translate	the	Plan's	
ambitions	into	practice.	To	do	so	will	
require	action	on	multiple	fronts.	
First,	establishing	institutional	
mechanisms	for	coordination	and	
cooperation	between	line	agencies	
concerned	with	flood	management.	
This	is	critical	for	damping	the	impact	
of	flooding	events	and	effecting	a	
timely	response	to	unprecedented	
circumstances.	Second,	building	
capacities	of	concerned	stakeholders	
in	'integrated'	and	'holistic'	
management	of	flood	risk	using	a	
systems	approach.	Third,	leveraging	
on	rapidly	improving	technology	to	
aid	in	quick	decision	making.	Fourth,	
and	perhaps	most	importantly,	
identifying	and	preparing	for	an	
acceptable	level	of	risk,	given	that	it	is	
virtually	impossible	to	flood-proof	
cities,	especially	in	the	context	of	
climate	change.	

If	the	severity	of	floods	in	the	States	of	
Uttarakhand,	Kerala,	Maharashtra	is	the	
visual	montage	of	climate	change,	then	
the	sea	level	rise	drowning	coastal	India	
is	the	silent	reminder	of	the	power	of	
climate	change.	With	future	projections	
already	ringing	warning	bells,	the	need	
of	the	hour	is	for	different	stakeholders,	
including	residents,	to	step	up	and	take	
collective	responsibility	to	alleviate	the	
threats	of	floods	in	our	cities.	
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1. EM-DAT: The Emergency Events Database - Université catholique de Louvain (UCL) - CRED, D. Guha-Sapir - www.emdat.be, 
Brussels, Belgium

2.	 Ranger,	N.,	Hallegatte,	S.,	Bhattacharya,	S.	et	al.	An	assessment	of	the	potential	impact	of	climate	change	on	flood	risk	in	Mumbai.	
2011.	Climatic	Change	104,	139–167.	https://doi.org/10.1007/s10584-010-9979-2

3.	 The	Economic	Times.	India	needs	USD	1.4	tn	infrastructure	spend	in	2020-25	to	become	a	USD	5	tn	economy:	Economy	Survey.	
2020	(31st	January).	[Online]	https://tinyurl.com/4bae6wxj	(Accessed	16	October	2021

The	experiential	impact	of	climate	change	is	becoming	an	usual	occurrence	
day	by	day.	Incidents	ranging	from	waterlogged	roads,	flooded	airports	and	
building	collapse	are	becoming	frequent	and	common	experiences	in	our	
cities.	While	this	can	be	viewed	as	temporary	disturbances	emerging	from	
climate	change,	the	loss	of	lives	and	direct	economic	losses	resulting	from	
such	incidents	are	significant,	writes	Vaishnavi T.G. Shankar, Lead-Training 
&	Capacity	Building,	Climate	Centre	for	Cities,	NIUA.	

VAISHNAVI T.G. SHANKAR
Lead-Training & Capacity Building, 
Climate	Centre	for	Cities,	NIUA

Need for Climate Resilience
From	the	perspective	of	flood	risk	 
to losses and damages in buildings

indispensable.	With	the	example	of	
buildings,	this	article	illustrates	the	flood	
risk	to	losses	and	damages	along	with	a	
way	forward	for	making	buildings	flood	
resilient.

Urban floods and buildings 

Flooding	in	cities	occurs	due	to	heavy	
rains,	swelling	of	rivers	and	inundation	
of	coastal	areas	due	to	storm	surge	or	
high	tides.	While	the	latter	two	have	
historic	patterns	of	floodplains,	
unplanned	urbanisation	and	expansion	
into	floodplains	can	result	in	severe	
flooding.	Besides,	obstruction	to	the	
natural drainage due to dense 
construction	in	cities	coupled	with	a	
limited	or	no	drainage	network	can	lead	
to	urban	flooding.	

The	number	of	severe	urban	floods	as	
shown in Fig.1 illustrates an increasing 

India	experienced	85	floods	between	2009	and	2020	that	affected	over	
10 crore people and resulted in 
17,540	fatalities	along	with	

estimated	damages	of	approximately	
$58	billion.1	The	2005	flood	in	Mumbai	
resulted	in	500	fatalities	and	an	
economic	loss	of	$2	billion.2 Such 
fatalities	and	economic	losses	are	likely	
to	increase	with	the	projected	severity	
and	frequency	of	climate	disasters	in	
India,	particularly	heat	waves	and	heavy	
precipitation	in	urban	areas	as	per	the	
Intergovernmental	Panel	on	Climate	
Change	(IPCC)	ARC	6	Report.	While	the	
country	is	expected	to	spend	$1.4	
trillion	on	infrastructure	development	by	
2024-25,3 the emphasis on building 
climate	resilience	to	safeguard	
investments	cannot	be	greater.	While	in	
all	this,	strengthening	the	resilience	of	
cities,	protecting	the	lives	of	people	and	
improving	the	quality	of	life	is	
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trend	in	the	last	few	years.	The	
experience	from	these	floods	have	
revealed	the	immediate	risk	of	loss	of	
lives	from	drowning,	landslides	and	
building collapse besides damages to 
properties.	Between	1953	and	2004,	
India’s	average	value	of	flood	related	
damages	to	houses	was	₹251	crores.	
This	significant	value	of	damages	
illustrate	the	vulnerability	of	our	
buildings	to	floods.4 

Buildings	with	shallow	foundations	and	
walls	built	of	mud	blocks,	bricks	or	stone	
masonry with mud mortar are water-
soluble	and	are	at	high	risk	for	damages	
from	floods.5 Assessing the Census 
2011	data	for	Smart	Cities	illustrate	that	
19	cities	and	5	cities	experiencing	either	
pluvial	or	fluvial	flooding	have	20-35	
per	cent	and	40-65	per	cent	of	their	
households vulnerable to building 
damages	respectively.	The	majority	of	
the houses have walls built with unburnt 
bricks	or	stones	that	are	not	packed	
with	mortar.	Hence,	making	them	
vulnerable	to	damages	during	floods.	
While	the	vulnerability	of	a	building	is	
not	limited	to	the	type	of	wall	
construction	or	the	materials	used,	the	
illustration	of	this	one	aspect	of	
vulnerability	reveals	the	extent	of	flood	
risk	in	buildings.	The	collapse	of	a	wall	
or	the	building	is	of	greater	risk	as	this	

may	result	in	loss	of	lives,	however,	
damages	can	also	lead	to	significant	
expenditure	on	repairs.	A	study	from	
the	2005	floods	in	Mumbai	revealed	
that the largest amount spent by 
flood-affected	people	were	on	house	
repairs.6 

Flood resilient buildings, a way 
forward

A	significant	share	of	post-disaster	
recovery	funds	is	usually	allocated	to	
housing.7 This indicates that buildings 
experience	maximum	damages	from	
disasters and that there is a pressing 
need to ensure we have resilient 

buildings	to	mitigate	disaster	related	
losses and damages. The main reason 
for	disaster	vulnerability	of	buildings	is	
inappropriate	options	for	housing	along	
with	poor	construction.8	Poor	
construction	of	houses	is	directly	linked	
with	the	choice	of	materials	used	either	
due	to	lack	of	affordability	or	the	
understanding	of	its	performance	in	
various	geo-climatic	conditions	and	
hazard zones. Addressing these 
challenges	is	key	for	strengthening	the	
flood	resilience	of	buildings	and	the	
following	measures	provide	a	way	
forward	for	our	cities.	

Mapping for informed decision making: 
The	location	of	storm	water	drains	is	
crucial	for	mitigating	flood	risk	in	a	city.	
Developing a terrain map will be 
beneficial	to	inform	the	appropriate	
location	and	construction	of	storm	
water	drain	network.	This	map	will	also	
help	identify	the	essential	natural	
drainage	in	the	city	where	construction	
can be prohibited.  
 
Identifying	existing	vulnerable	buildings	
and	retrofitting	them	is	an	important	
step	to	reduce	flood	related	losses	and	
damages.	To	inform	this,	a	flood	hazard	
map	marking	river	catchments,	flood	
plains,	flood	pathways,	water	bodies	
such	as	canals,	lakes	etc,	and	low	lying	
areas needs to be developed and 

4.	 Ministry	of	Home	Affairs,	GoI.	Disaster	Management	in	India.	2011.	
5.	 BMTPC.	Guidelines	–	Improving	flood	resilience	of	housing.	2010.	
6.	 Patankar,	A.	Impacts	of	Natural	Disasters	on	Households	and	Small	Businesses	in	India.	2019.	ADB	Economics	Working	Paper	Series.	No.	603.	
7.	 LYONS,	M.	Building	back	better:	the	large-scale	impact	of	small-scale	approaches	to	reconstruction.	2009.	World	Development,	37,	358–98.
8.	 DAVIS,	I.	1978.	Shelter	after	Disaster,	Oxford,	Oxford	Polytechnic	Press

Buildings experience 
maximum damages 
during disasters and it 
is important to ensure 
we have resilient 
buildings to address 
disaster-related losses 
and damages.

FIG:1 NUMBER OF SEVERE URBAN FLOODS IN INDIA
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accordingly, dilapidated buildings and 
buildings in the low lying areas can be 
mapped.	The	flood	hazard	map	also	
informs	relevant	guidelines	and	
regulations	that	needs	to	be	integrated	
within the master plan, land use plan, 
building bye-laws and Development 
Control	Regulations	(DCR).	For	instance,	
prohibition	of	construction	in	the	flood	
plains	and	old	water	bodies,	and	specific	
bye-laws	for	construction	in	vulnerable	
areas etc,. Further, understanding the 
flood	risk	for	various	return	periods	(5	
years, 10 years and 50 years) and 
mapping	them	spatially	can	guide	the	
course	of	infrastructure	development	
and	construction	in	cities.	This	is	keep	
for	developing	forward	looking	and	
resilient	cities.	

Building byelaws and construction: 5 
states	have	explored	the	light	house	
projects	under	PMAY-U	and	built	
housing	projects	considering	the	
geo-climatic	and	hazard	conditions	of	
the	region.	There	is	great	potential	to	
scale	up	this	effort	across	the	country	to	
climate	proof	housing	projects.	 
 
In	circumstances	where	construction	
in	flood	prone	areas	is	unavoidable,	
the	building’s	plinth	level	should	be	
0.6	metres	above	the	drainage	or	
flood	submersion	lines.	Also,	buildings	
should	preferably	have	more	than	
2-storeys	as	the	higher	floor	can	be	
used as temporary shelter during a 
flood.	These	guidelines	recommended	
by	the	National	Disaster	Management	
Authority	for	flood	management	
needs to be incorporated within 
building	bye-laws	and	effectively	
implemented	by	cities.	Importantly,	
the	provisions	of	the	Model	Building	
Byelaws	for	risk	classification	of	
buildings and climate resilient 
construction	needs	to	be	implemented	
across	the	cities	for	enabling	a	
transformation	in	the	building	
construction	ecosystem.	

Capacity building, awareness and local 
actions: Building Materials and 

Technology	Promotion	Council	has	
initiated	capacity	building	of	the	
construction	work	force	around	disaster	
vulnerabilities,	flood	resilient	and	
cyclone resistant housing. Strengthening 
this approach with much more 
aggressive awareness campaigns and 
training	will	be	beneficial.	 
 
There	are	various	examples	of	
community driven or architect driven 
construction	of	flood	resilient	
buildings	using	indigenous	solutions.	
For instance, numerous local architects 

in	Kerala	are	adopting	a	combination	
of	local	materials	such	as	bamboo,	
mud	and	concrete	to	build	flood	
resilient	houses.	Building	on	stilts	that	
raise	the	floor	and	solutions	such	as	
pre-fabricated	and	pre-stressed	
houses	are	also	being	explored.	
Coupled	with	the	active	awareness	
campaigns	on	flood	resilient	housing	
by the Kerala State Disaster 
Management Authority, more people 
from	the	vulnerable	hotspots	are	
embracing	such	construction.	 
 
A	combination	of	spatial	mapping	to	
inform	planning;	incorporating	flood	
resilient measures in master plans, land 
use plans, building bye-laws and DCRs 
to	guide	resilient	development;	
mandating	provisions	of	Model	
Building Byelaws to promote the 
construction	of	flood	resilient	
buildings;	building	the	technical	
capacity	of	construction	work	force	on	
disaster	resilience	and	sensitizing	
people living in vulnerable hotspots to 
opt	for	flood	resilient	housing	can	pave	
the	way	for	strengthening	resilience	
and	reducing	the	building	risk	to	losses	
and damages. 

Source:	N
ature	is	licensed	under	CC

	BY	2.0	

  Understanding the 
flood risk for various 
return periods and 
mapping them spatially 
can guide the future 
course of infrastructure 
development and 
construction in cities.

Flood-hit city Chennai 
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