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India has taken a significant step towards 

deve lop ing  an  e f fect i ve  D i sas te r 

Management (DM) system, such as the 

endorsement of the DM Act 2005, the 

formulation of the National Policy on DM 

2009, the publication of guidelines and the 

implementation of plans at the District, 

State, and National levels. Disaster Risk 

Reduction (DRR) refers to a policy goal or 

objective and the strategic & operational 

measures used to reduce exposure, 

hazard, or vulnerability and improve 

resilience. The Sendai Framework for DRR 

(2015-2030) was the first key agreement of 

the post-2015 development agenda and 

provided distinct actions to defend from 

disaster risks. Also, the United Nations 

Sustainable Development Goals (SDGs), 

contribute in reducing disaster risks and 

building resilience, by endorsing education 

for sustainable development, such as SDG 

4 (ensure inclusive and equitable quality 

education and promote lifelong learning 

opportunities for all), SDG 9 (Support 

domestic technology development, 

research, and innovation in developing 

countries) and SDG 11 (Sustainable cities 

and communities). The establishment of 

the National Disaster Response Force 

(NDRF) in 2006, achieved a vital milestone 

in the journey toward the country's DRR. 

Urban areas,  act as faci l i tators of 

economic growth, as they contribute 

significantly to the country’s income, 

employment creation, and productivity 

(GDP). The city administration in urban 

areas continues to lag in disaster risk 

reduction and has inadequate disaster 

management  capaci t ies ,  caus ing 

people’s substandard quality of life.

Therefore, the Government of India 

launched the ‘Smart Cities Mission’ in 2015 

and selected 100 cities, to accelerate 

financial growth and improve the living 

cond i t ions   o f   c i t i zens ,   th rough 

comprehensive work on social, economic, 

and institutional pillars of the city. Guwahati 

city is one of the Smart Cities, which aims to 

leverage the city's heritage & tourism and 

improve the citizens' quality of life, with 

modern technology-based practices and 

inclusive solutions.

An increase in population and urban 

expansion intensifies vulnerability to disaster 

events for the population of women, 

children, below the poverty line, etc., during 

the disasters. Guwahati is one of the major 

cities in Northeast India, with a rich cultural 

heritage and traditions. Guwahati city was 

ranked 48th in population among India's 

cities in 2011, with a yearly population 

growth rate of approximately 1.8% as 

compared to  2001 .  The Guwahat i 

Metropolitan Development Authority 

(GMDA) is the supreme responsible body for 

coordinating all disasters in different phases 

of disaster management. The city is situated 

along the Brahmaputra River and bounded 

by the foothills of the Shillong plateau on the 

southern side. The Master Develop Plan 

(MDP) 2025 envisions Guwahati city, with 

the following objectives: i) Preservation of 

natural sensitive environment ii) smart 

intraurban transportation, iii) well-defined 

d i s t r ibut ion of  phys ical  and socia l 

infrastructure, iv) efficient economic zones, 

v) Increase the tourism image vi) Affordable 

housing and vii) various land-development 

processes.









The public-private involvement, strong governance and institutional framework, 
including disaster resilience, adaptability,  Environment and sustainability are having 
a crucial role in disaster management. The necessary step-change in urban risk 
management may be realized by combining action through these technological 
and developmental frameworks, i.e., the Sendai Framework for Disaster Risk 
Reduction (SFDRR) and Sustainable Development Goals (SDGs) (consist of Goal 11 
of making the cities and human settlements inclusive, safe, resilient and sustainable) 
(Stanton-Geddes & Vun, 2019).
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In India's federal  system of governance, state 
governments are primarily responsible for disaster 
management, with the central government playing a 
supporting role. The regional and local governments 
frequently deal with disasters as shown in Figure 2, but there 
is a lack of scientific studies and tools availability, for 
benchmarking the performance or assessing the progress 
of cities during various phases of disaster management 
(NDMA, 2019). The cities selected for the study, i.e., 
Guwahati, Jaipur, Srinagar, and Visakhapatnam, in this 
project are part of the ‘Smart Cities Mission’ of India, which 
was launched in 2015 (MoHUA, 2022).
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Guwahati, the capital of Assam, is one of India's important cities, due to its 

significant population, transportation connectivity and its strategic location in 

Northeast India (Borah & Borah, 2021). Since 1990s, migration from rural to urban 

regions, has progressed in Assam. This leads to rapid unplanned development and 

expansion of Guwahati city. This caused a twofold increase in urban built-up area in 

three decadal periods from 1990-2020. This urban expansion was carried out 

primarily from the city centre to the south, south-east and across National Highway 

37, for better connectivity with the whole Northeast Indian states.

The city consists of the Deepor Beel wetland, which is the only Ramsar wetland in the 

Assam state (Desai et al., 2014; Misra & Hussain, 2022; Nath et al., 2021). The 
2

municipal corporation has an area of 174.47 km , which is almost half of Maldives 
2country. The city has a population density of 5487.20 persons per km , whereas India 

2has a population density of 382 persons per km , which means, the population 

density of Guwahati city is 14 times more than the population density of India 
o o

(MoHUA, 2022). Its latitude and longitude are 26  10' 20'' North and 91  103 44' 45'' 

East, respectively, as shown in Figure 1. The important places across the Guwahati 
city are shown in Figure 3. 

The city municipal corporation has a Master Development Plan (MDP) 2025 for 

accommodating its growing population. The city had a population of 9,57,352 

people in 2011, which is expected to increase by 2.8 million by 2025. The city has 

elevation ranges from 49.5 m to 55.5 m, above mean sea level. Humidity inherently 

remains about 80 to 90% in the city’s climate, except during the dry winter season. 
thGuwahati city has been selected and ranked 20  in the list of ‘Round 1 Smart Cities’, 

of the 100 Smart Cities in the Ministry of Urban Development's (MoUD) ‘Smart City 

Mission’, which was launched in June 2015.

th stGuwahati city stands at 46  in Ease of living, 51  in Municipal Performance and 45% 

urban sustainability in the year 2021 (Borah & Borah, 2021; Smart Cities Mission, 2018, 

2020). The Guwahati Metropolitan Development Authority is the supreme 

responsible body to coordinate all disasters in different phases of disaster 

management (Guwahati Metropolitan Development Authority, 2022). Guwahati 
th

city holds 312  rank in the Swachchh Bharat ranking, conducted in 2021 by the 

Ministry of Housing and Urban Affairs (MoHUA) (Times of India, 2021). It is well-known 

for its traditional handicrafts, religious temples, forests, and other things.
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The indicators of hazards, vulnerabilities, and exposure would be chosen on their 
importance and the data accessibility uniformly across the city (Refer Figure 5).  
Although specific datasets for some indicators like livestock, forest fire, agriculture 
etc., are available at the district level and were chosen and the best use of datasets 
was ensured based on their availability.
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In order to capture the effect, each particular hazard has, on each specific type of 
roof, the following coding has been used: X: {VH = 10, H = 8, M = 6, L = 4, VL = 2} and 
each hazard index has been categorized, according to 5 risk zones. A weighted 
average of these have been taken, where the weightages are the proportion of a 
particular roof type in all houses of the district.

For agriculture, the net non-irrigated cropped area (total cropped area–irrigated 
area) and irrigated area, have been normalized by dividing with the district's total 
area and multiplying with 10, to put on a scale of 0 to 10, using equation (i). Then, a 
weighted average of all these parameters was taken, where the weightage had 
been pre-specified as 80% on the former and 20% on latter. ( : Cropped area,: Irrigated 
area, : Total area)

In order to capture the effect, each particular hazard has, on each specific type of 
wall, the following coding has been used: X: {VH = 10, H = 8, M = 6, L = 4, VL = 2} and 
each hazard index has been categorized according to 5 risk zones. A weighted 
average of these, have been taken, where the weightages are the proportion of a 
particular wall type in all houses of the district.

All parameters (rural and urban BPL and Homeless population) have been normalized 
by dividing with the maximum value and multiplying with 10, on a scale of 0 to 10 using 
equation (i). Then, a simple average of all these parameters was taken, since equal 
weightage had been pre-specified.
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All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put them on a scale of 0 to 10, according to equation (I). Then, a 
simple average of all these parameters was taken, since equal weightage had been 
pre-specified.

All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put them on a scale of 0 to 10, according to equation (I). Then, 
an average of groups of these parameters was taken, since equal weightage had 
been pre-specified. Within each group, a weighted average of each of the 
parameters in the group has been taken, where the weightage had been pre 
specified. This has been done twice, once with absolute numbers and once with 
percentages. Then, a geometric mean of both these indices was taken to obtain the 
final index.

All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put them on a scale of 0 to 10, according to equation (I). Then, a 
simple average of all these parameters was taken, since equal weightage had been 
pre-specified. This has been done twice, once with absolute numbers and once with 
percentages. Then, a geometric mean of both these indices was taken to represent 
the final index.
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All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put them on a scale of 0 to 10, according to equation (I). Then, a 
simple average of all these parameters was taken, since equal weightage had been 
pre-specified. This has been done twice, once using absolute numbers and once using 
percentages. Then, a geometric mean of both these indexes was taken to represent 
the final index.

For livestock, the number of bovine animals and other animals, has been normalized 
by dividing with the total number of the district and multiplying with 10, to put it on a 
scale of 0 to 10, using equation (i). Then, a weighted average of all these parameters 
was taken, where the weightage had been pre-specified as 75% on the former and 
25% on the latter.

The total number of industries, industrial clusters, and SEZs, has been normalized by 
dividing with the maximum value and multiplying with 10, to put on a scale of 0 to 10, 
equation (i). Then, a weighted average of all these parameters was taken, where the 
weightage had been pre-specified as 40%:40%:20%.
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All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put on a scale of 0 to 10, using equation (i). Then, a simple 
average of groups of these parameters (Road & Rail Connectivity, Sea and Air 
Connectivity) was taken, since equal weightage had been pre-specified using 
equation (ii). Within each group, a simple average of each of the parameters in the 
group has been taken.

All parameters have been normalized by dividing with the maximum value and 
multiplying with 10, to put on a scale of 0 to 10, using equation (i). Then, a simple 
average of groups of sub-groups of these parameters (Educational Institutions and 
Health Institutions), was taken, since equal weightage had been pre-specified using 
equation (ii). Within each group, a simple average of each of the sub-group of 
parameters has been taken. Within each sub-group, a simple average of each of the 
parameters, in the sub-group has been taken.

All parameters of change (dense & open) have been normalized by dividing with the 
maximum value and multiplying with 10, to put it on a scale of 0 to 10, according to 
equation (i). Then, a simple average of all these parameters was taken, since equal 
weightage had been pre-specified.
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All parameters of change have been on a scale of 0 to 10 according to equations (I), 
(ii), and (iii). Then, a simple average of all these parameters was taken, since equal 
weightage had been pre-specified.

Two parameters have been considered for calculating the Exposure Index.

These are
2(a)  population density (=Population /Area in km ) and

(b)  per capita GDP (=GDP (in Cr. Rs.) / Population) of a city.

Both parameters have been normalized by dividing with the maximum value and 
multiplying by 10, to put them on a scale of 0 to 10, according to equation (i).

Then, a simple average of these parameters was taken, since equal weightage has
been given on both the parameters.
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National Institute of Disaster Management
(Ministry of Home Affairs, Government of India)

Plot No.15, Pocket 3, Block-B, Sector-29, Rohini, Delhi-110042
Email: ed.nidm@nic.in | Website: https://nidm.gov.in

About  the  Institute

National Institute of Disaster Management (NIDM) was constituted under an 
Act of Parliament with a vision to play the role of a premier institute for capacity 
development in India and the region. The efforts in this direction that began 
with the formation of the National Centre for Disaster Management (NCDM) in 
1995 gained impetus with its redesignation as the National Institute of 
Disaster Management (NIDM) for training and capacity development. Under 
the Disaster Management Act 2005, NIDM has been assigned nodal 
responsibilities for human resource development, capacity building, training, 
research, documentation and policy advocacy in the field of disaster 
management. 

NIDM is proud to have a multi-disciplinary core team of professionals working 
in various aspects of disaster management. In its endeavour to facilitate 
training and capacity development, the Institute has state-of-the-art facilities 
like class rooms, seminar hall and video-conferencing facilities etc. The 
Institute has a well-stocked library exclusively on the theme of disaster 
management and mitigation. The Institute provides training in face-to-face, 
on-line and self-learning mode as well as satellite based training. In-house 
and off-campus face-to-face training to the officials of the state governments 
is provided free of charge including modest boarding and lodging facilities. 

NIDM provides Capacity Building support to various National and State level 
agencies in the field of Disaster Management & Disaster Risk Reduction. The 
Institute's vision is to create a Disaster Resilient India by building the capacity 
at all levels for disaster prevention and preparedness.
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