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EXECUTIVE SUMMARY
The safety of Delhi is prime as the National Capital, the hub of national government business,
multiplying many-fold the implications of a major disaster (not only on the population of
Delhi and its infrastructure but also on the functioning of the country itself). Imminent is the
extremely minimal permitted response time, in the event of a disaster. Delhi is creating a well
coordinated and integrated disaster management system despite traditionally nurtured
multiplicity of command, control and co-ordination structures with its myriad institutions.
Delhi, the capital of India is bounded by the Indo-Gangetic alluvial plains in the North and
East, Thar Desert in the West and Aravalli hill ranges in the South. The terrain of Delhi is flat
in general except for a low NNE-SSW trending ridge which is considered and extension of
the Aravalli hills of Rajasthan
Delhi was a small town in 1901 with a population 0.4 million. Delhi’s population started
increasing after it became the capital of British India in 1911. During the Partition of the
country, a large number of people migrated from Pakistan and settled in Delhi, and in the
decade 1941-51 the population growth rate was 90%. Migration into the city continued even
after Partition. (Economic Survey of Delhi, 2001-2021) The 2011 Census recorded 167.53
lakh population of Delhi. More than the 45% of Delhi’s population resides in slums,
unauthorized colonies and other unplanned settlements. (Economic Survey of Delhi, 20012021)
As the country’s capital, with vibrant trade and commerce and excellent employment
opportunities Delhi has attracted people from all over the country and its population today
reflects the characteristics of almost every region. Delhi truly reflects the wealth and diversity
of India wherein diverse religions, languages, customs and cultures co-exist in splendid plural
harmony. Religious, cultural and social functions of different socio-cultural groups have
transformed Delhi into a city of festivals. (Economic Survey of Delhi, 2001-2021)
Delhi is extremely vulnerable to natural disaster like earthquakes and floods as well as human
induced disasters such as bomb-blasts, acts of terrorism, fires, industrial and chemical
hazards, floods, building collapses, road accidents, water logging, etc.
The entire region of Delhi is in Seismic Zone IV, at high risk to earthquakes as gathered from
the earthquake hazard map given in the Vulnerability Atlas of India 2001, and can face an
earthquakes of 5.5 to 6.7 on Richter scale (MSK intensity VIII).
District North-East, East, Central, and South East are most affected by flood. The city has
been experiencing floods of various magnitudes in the past due to floods in the Yamuna and
the Najafgarh Drain system. The Yamuna crossed its danger level (fixed at 204.83m) twenty
six times during the last 35 years. Since 1900, Delhi has experienced nine major floods in the
years 1924, 1947, 1976, 1978, 1988, 1995, 1998, 2010 and 2013.
Road accidents include all forms of motor vehicle accidents involving two/three/four wheeler
passenger vehicles, vehicles carrying goods including hazardous substances. These accidents
may lead to injuries and fatalities to pedestrians, bystanders and/or passengers.

Industrial accidents may occur as a result of natural phenomena, such as earthquakes, forest
fires etc. Industrial hazards are likely due to accidents occurring during chemical processing,
manufacturing, storage, transport and from the disposal of toxic waste. It also happens due to
uncontrolled release of hazardous substances fire/explosion and by mechanical failure,
operational deficiency, design, construction, installation deficiency.
Delhi being National Capital is also under the threat of any form of conventional and
contemporary warfare. History perceives that generally terrorist attacks takes place in
important government building, air ports, cantonment areas, historical monuments, populous
places and important public gathering etc. Many events of bomb blasts and terrorist attacks
give an insight towards the importance of this issue. Being capital city CBRN threats are one
of the major potential hazards in the state.
Emergency Support Functions (ESFs) are the essentials of Emergency Management
comprising of various coordinating agencies, which manage and coordinate specific kinds of
assistance common to all disasters types. The plan establishes an organized set-up to conduct
ESF operations for any of the Natural and Manmade Disasters. It outlines an implementing
framework of sharing resources and coordinating, preparedness, Mitigation, response and
recovery as per the requirement. The Plan has structured the activities of concerned agencies
i.e. primary/nodal and support agencies into an organized manner according to their
capabilities, skills, resources and authorities across the state and district government. It also
attempts to unify efforts of state departments so that they are involved in emergency
management comprehensively to reduce the effects of any emergency or disaster within the
state.
EOC is a nodal point for the overall coordination and control of response work in case of any
disaster situation. In case of any disaster district level EOC have to be activated. The primary
function of EOC is to facilitate smooth inflow and outflow of relief and other disaster related
activities. These EOCs act as bridges between State and Centre government.
Delhi has a well defined structure of Emergency Support Functionaries which is coordinated
by District and State Disaster Management Authority. SOPs for earthquakes, fire and
building collapse has been prepared. At present Emergency Operation Center is operational
on 24X7 basis at DDMA (HQ). District EOCs are also operational on 24X7 basis with the
help line number of 1077.
Each organization generally has a framework for direction of its operation and coordination
between its different units. Disaster Management generally requires partnership between
organizations and stakeholders. An effective and early response requires mobilization of
manpower, equipments and materials belonging to different originations which may not be
working together during normal times. Therefore a framework has been developed in Delhi
as a part of emergency planning for operational directions and coordination during response
phase. This plan recognizes role of Divisional Commissioner in providing overall operational
direction and coordination for all the response functions. With the help of other departments
of Delhi Government and other organizations 12 Emergency Support Functions have been
identified.

To facilitate the adequacy, efficacy and preparedness of the departments and district
administration and identify gaps in resources and systems, the State Disaster Management
Authority and District Disaster Management Authorities in coordination with the ESFs of
Delhi embark on conducting mock exercises on various types of natural and manmade
disasters. This helps in inculcating culture of preparedness.
Delhi state has translated the data on Geo-Spatial Data base portal and all the major
Emergency Support Functions have been marked on the map. The information has been given
about the exact location of ESF offices, its nodal officer and equipment at the location. All
the districts have also taken steps to update IDRN database on regular basis.

I thank ___________________________________, for taking deep interest and having full
involvement in preparing the SDMP. I also acknowledge the contributions of the District
Disaster Management Authorities in preparing the SDMP.

Date:

(Ashwani Kumar, IAS)
Secretary (Revenue/Disaster Management)
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Chapter I
INTRODUCTION
This plan will be known as Delhi Disaster Management Plan (DDMP) and will be applicable
in Delhi.
Disaster Management Act 2005 defines “disaster” as
“Disaster means a catastrophe, mishap, calamity or grave occurrence in any area, arising
from natural or manmade causes, or by accident or negligence which results in substantial
loss of life or human suffering or damage to, and destruction of property, or damage to, or
degradation of environment and is of such a nature or magnitude as to be beyond the coping
capacity of the community of the affected area.”
1.1

Background

Developing countries suffer the greatest costs when a disaster hits – more than 95 percent of
all deaths caused by disasters occur in developing countries, and losses due to natural
disasters are 20 times greater. In other words a disaster can be defined as any tragic event that
may involve at least one victim of circumstance, such as an accident, fire, terrorist attack, or
explosion.
Disasters threaten sustainable economic development worldwide. In the past twenty years,
earthquakes, floods, tropical storms, droughts and other calamities have killed around three
million people, inflicted injury, disease, homelessness, and misery on one billion others, and
caused damage worth millions of rupees. Disasters destroy decades of human effort and
investments, thereby placing new demands on society for reconstruction and rehabilitation.
The member states of the United Nations General Assembly declared the 1990s as the
International Decade for Natural Disaster Reduction (IDNDR). This international
promotional mechanism was conceived to run from 1990 through 1999, to motivate
concerted international action and cooperation which could “reduce the loss of life, property
damage, and social and economic disruption caused by natural disasters, especially in
developing countries”. IDNDR is based on the understanding that there is sufficient scientific
and technical knowledge to save lives and property from natural and similar disasters through
more extensive applications. IDNDR provides a framework and serves as a catalyst for
disaster reduction. It provides a stimulus to provoke the Draft State Disaster Management
Plan, expanded use of practical measures for more effective disaster preparedness and
management practices.
The international impact of the subject was expanded in May 1994 at the World Conference
for Natural Disaster Reduction, convened by the UN in Yokohama, Japan. Representatives of
155 nations adopted fundamental guidelines for natural disaster prevention, preparedness and
mitigation, embodied in the Yokohama Strategy and Plan of Action for a Safer World. The
Yokohama Conference underlined the importance of an economic rationale for disaster
reduction, complementing the earlier scientific foundation with an essential commitment
from public policy authorities.
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1.3

Goals established at the start of IDNDR are as follows:

To improve the capacity of each country to mitigate the effects of natural disasters, in
the assessment of disaster damage potential, and in the establishment of early warning
systems and disaster resistant capabilities.
To devise appropriate guidelines and strategies for applying existing scientific and
technical knowledge.
To foster scientific and engineering endeavour aimed at addressing critical gaps in
knowledge.
To disseminate existing and new technical information.
To develop measures for the assessment, prediction, prevention and mitigation of
natural disasters through programmes of technical assistance and technology transfer,
education and training, and to evaluate the effectiveness of programmes. In essence,
the decade's activities seek to shift the emphasis from post-disaster relief to predisaster risk reduction. The key tasks identified in risk reduction are:
Avoiding habitation in hazardous areas;
Developing structures resistant to the onslaughts of hazards;
Developing the ability to rapidly evacuate hazardous areas or to shift residents to
hazard-resistant structures;
Reducing or eliminating natural hazards through technological intervention (e.g.,
dams, plantings, beach groins); and
Establishing, through preparedness, the means to quickly recover from disasters with
minimum suffering and loss of life. Experiences of Orissa Super Cyclone, 1999;
earthquake in Bhuj , 2001; and Uttarakhand Disaster, 2013 highlighted the need for a
more comprehensive disaster management planning at the national, state and district
level. Response to disasters, in the absence of a defined plan, would be arbitrary,
leading to overemphasis on some actions and absence of other critical actions.

State Profile: Social, Economic and Demographic

Delhi is still partly rural. Delhi has 1113 sq. km of urban area and 369 sq. km of rural area. It
has a total of 112 villages (Delhi Statistical Handbook, 2013). In the 1901 Census, more than
48 per cent of Delhi's population lived
in rural areas which showed a gradual
decline from 43.7 per cent in 1911 to
7.3 per cent in 1981, though there has
been a slight reversal of the trend i.e.
10.07 per cent in 1991. According to
the Census of India 2011, the
population of Delhi is 16,753,235. The
corresponding population density was
11,297 persons per km2, with a sex
Population (in 000’s) NCT of Delhi 1901-2011
ratio of 866 women per 1000 men, and a literacy rate of 86.34%. In 2004, the birth rate, death
rate and infant mortality rate per 1000 population were 20.03, 5.59 and 13.08, respectively.
Delhi is one of the fastest growing cities in the world. It is the second most populous city of
2
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the world after Tokyo. Population growth of NCT of Delhi is now showing tendency of
stabilization. The decadal growth of population for Delhi has declined from 51.45% in
1981-91 to 47.02% in 1991-2001 to 20.96 in 2001-2011.

Source: IMD

Table 2: Population Projection of Delhi
Year

Population in lakhs

Annual compound growth rate

1901

4.06

0.20

1911

4.14

1.67

1921

4.89

2.68

1931

6.36

3.74

1941

9.18

6.63

1951

17.44

4.31

1961

26.59

4.34

1971

40.66

4.34

1981

62.20

4.34

1991

94.21

4.24

2001

137.83

3.88

2011

195.07

3.54

2021

220.00

1.21
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Table 3: Sex ratio In Delhi
Districts

SEX RATIO
2001

1991

2011

North-East

851

837

886

East

845

846

883

Central

843

872

892

West

830

848

876

North

826

819

871

North West

820

822

862

South

797

807

859

New Delhi

791

793

811

South West

783

795

836
Source: Census, 2011

There is variation in the distribution of sex ratio in different parts of Delhi; there are more
women in the old and concentrated settlements. However, compared to the sex ratio of the
country as a whole (940 females per 1000 males), Delhi has a low sex ratio of 886 (2011
census), which in some respects has been a cause for concern.
District wise population of Delhi as per Census, 2011 is as follows;
Districts

Population (2011)

North-East

22,40,749

East

17,07,725

Central

14,27,910

West

25,31,583

North

-----

North West

22,46,311

South

12,33,401

New Delhi

11,73,902

South West

17,49,492

South East

15,00,351

Shahdara

22,40,749
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Land Use Pattern of Delhi (2004)

(Source: spie.org)

Economic Situations in Delhi
With the rapid pace of urbanization the rural area of Delhi is shrinking. The number of rural
villages has decreased from 314 in 1921 to 112 in 2011 census. The percentage of rural
population of Delhi has also declined from 47.24% in 1901 to 2.5% in 2011. As the country’s
capital, it has vibrant trade and commerce and excellent employment opportunities. Delhi has
attracted people from all over the country and its population today reflects the characteristics
of almost every region. Delhi truly reflects the wealth and diversity of India wherein diverse
religions, languages, customs and cultures co-exist in splendid plural harmony.
Religious, cultural and social functions of different socio-cultural groups have transformed
Delhi into a city of festivals. Delhi is among the top three States/Union Territories in terms of
per capita income. More than 80% of the state income is from the tertiary sector. However,
with the continuous inflow of labourers and unemployed persons, the number of people living
in slum area areas is increasing. (Economic Survey of Delhi, 2001-2021). Gross State
Domestic Product (GSDP) of Delhi at current prices is expected to increase from Rs.100325
Cr. in 2004-05 to Rs. 404576 Cr. in 2013-14. The Net State Domestic Product (NSDP) of
Delhi at current prices is expected to touch a level of Rs. 387097 Cr. in 2013-14 as compared
to Rs. 94717 Cr. during 2004-05. Per Capita Income for the year 2012-13 and 2013-14 at
5
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current prices are estimated at Rs. 192587 and Rs. 219979, respectively with the
respective annual growth rates of 15.40% and 14.22% over the previous years.
1.4

Vision:
To Make Delhi a Disaster Resilient Capital City so as to minimize human, livestock,
property and environmental losses.

1.5 Theme:
It comprises risk and vulnerability assessment of disasters in the State. It provides
planning for prevention and mitigation, mainstreaming disaster in development plans/
programmes/ projects, Capacity building and preparedness measures, the role and
responsibilities of each government departments and other stakeholders, risk transfer
mechanism and effective programme management for future disasters. It also provides
for reviewing and updating plan annually.
1.6 Purpose of the plan:
To respond promptly in a coordinated manner in a disaster like situation, it is
mandatory to mitigate the potential impact of disasters in order to save lives of people
and property in NCT of Delhi.
1.7 Objectives of the plan:
Following are the objectives for preparation of the State Disaster Management Plan:
 To identify the various hazards and hazard prone areas in the State
 To conduct risk and vulnerability assessment and to identify vulnerable locations
 To analyse capacities of the institutions of Delhi
 To evolve strategies for preparedness and mitigation so that risk involved in
vulnerable communities can be reduced
 To evolve Emergency response and recovery mechanism and financial arrangements.
To reform financial planning for disaster management planning.
 To promote a culture of prevention and mitigation through curriculum revision, IEC
awareness campaign, DM plans at all level, mock drills, communicating hazards, risks
and vulnerability at community level and streamlined and institutional techno-legal
framework.
 Promote a culture of prevention and preparedness by ensuring that DM receives the
highest priority at all levels.
 Ensure that community is the most important stakeholder in the DM process.
 Encourage and promote mitigation measures based on state-of-the-art technology and
environmental sustainability.
 Mainstreaming DM concerns into the developmental planning process.
 Promote a productive partnership with the media for creating awareness and capacity
development.
6
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 Ensure efficient response and relief with a caring approach towards the needs of
the vulnerable sections of the society.
Undertaking recovery to bring back the community to a better and safer level than the
pre-disaster stage.
To provide clarity on roles and responsibilities for all stakeholders concerned with
disaster management

1.8
Methodology:
The Disaster Management Plan for the state is proposed to be developed as an integrated plan
encompassing all disasters in the multi-response fashion keeping with the international trend.
Albeit, a common planning and operational framework is proposed for all the disasters which
would ensure a systematic assessment, communication and management of risk, appropriate
for a disaster and identification of response.
This exercise of preparation of disaster management plan in Delhi, aims to develop a
comprehensive Disaster Management Plans (DMP) for the state and all the districts. The
exercise has been conducted in three phases as shown below:
Phase I : Risk and Vulnerability Assessment for the state and resource mapping
Phase II: Preparation of Disaster Mitigation Strategy and Emergency Response Plan for State
of Delhi harmonious with the guidelines and policies for DM formulated by MHA and
NDMA.
Phase III: Preparation of the District Disaster Management Plans for all eleven districts.
As per the Disaster Management Act, 2005, each district has to prepare a district
disaster management plan. Accordingly, all the districts of Delhi are required to prepare
district disaster management plans as per the latest guidelines of NDMA and update it
annually.
1.9

Disaster Management Plans of Local Bodies & Departments of Government:

Disaster Management Act, 2005 stipulates that every department of the State
Government, in conformity with the guidelines laid down by the State Authority, shall-(a)
Prepare a disaster management plan which shall lay down the following :(i) The types of disasters to which different parts of the State are vulnerable;
(ii) Integration of strategies for the prevention of disaster or the mitigation of its effects or
both with the development plans and programmes by the department;
(iii) The roles and responsibilities of the department of the State in the event of any
threatening disaster situation or disaster and emergency support function it is required to
perform;
(iv) Present status of its preparedness to perform such roles or responsibilities or emergency
support function
(v) The capacity-building and preparedness measures proposed to be put into effect
(b) Annually review and update the plan and;
(c) Furnish a copy of the plan to the State Authority.
7
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(2) Every department of the State Government, while preparing the plan shall make
provisions for financing the activities specified therein.
The Local Bodies are also to prepare their state level disaster management plans.
As per the provisions of the Disaster Management Act-2005, every office of the
Government of India and of the State Government at the district level and the local
authorities shall, subject to the supervision of the District Authority, -(a) Prepare a disaster
management plan setting out the following, namely:(i) Provisions for prevention and mitigation measures as provided for in the District Plan and
as is assigned to the department or agency concerned;
(ii) Provisions for taking measures relating to capacity-building and preparedness as laid
down in the District Plan;
(iii) The response plans and procedures, in the event of, any threatening disaster situation or
disaster;
(b) Coordinate the preparation and the implementation of its plan with those of the other
organizations at the district level including local authority, communities and other
stakeholders;
(c) Regularly (annually) review and update the plan; and
(d) Submit a copy of its disaster management plan and of any amendment thereto, to the
District Authority.

1.10 The Largest disasters 2000-2014 (World)
Popular
Name

Date
Event

Japan
earthquake

11 March
2011.

Earthquake
and tsunami

Haiti
earthquake
Sichuan
Earthquake

12 January
2010.
12
May
2008

Earthquake

Cyclone
Nargis
Java
earthquake
Hurricane
Katrina
South Asian
tsunami

2
May
2008.
27
May
2006.
29 August
2005.
26
December
2004.
26

Tropical
cyclone
Earthquake

Bam

of

Type
Hazard

of

Total
numbers
of deaths
19300

Total
numbers
of affected
570000

Total
damages
US $ bn
309

222570

3400000

14

Beichuan,
Dujiangyan,
Shifang, Mianzhu, Juyuan,
Jiangyou,
Mianyang,
Chengdu, Qionglai, Deyang
Yangon

87476

45976596

85

138366

2420000

4

Yogyakarta

5778

3177923

3.1

Tropical
cyclone
Earthquake
and tsunami

New Orleans

1833

500000

125

Banda Aceh, Chennai (some
damages)

226408

2321700

9.2

Earthquake

Bam

26796

267628

0.5

Earthquake

Main cities

Sendai, Ichihara, Fukushima,
Minamisanriku,
Onagawa,
Rikuzentakata,
Ofunato,
Kesennuma
Port-au-Prince
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European
heat wave

December
2003.
Summer
2003

Dresden
floods

11 August
2002.

earthquake

Extreme
heat

Various

72210

Population
of Western
Europe
330108

Not
reported

Flood

Dresden

27

Total
damages
US $ bn

45

Total
numbers
of affected
10,136,063
(Sphere
project
report)
12000000

5748

2036000

0.5

111

Tens
of
thousands

16

More than
600 people

9000

2.19

434

3500000

24

73338

5128000

5.2

11.6

1.11 The Largest disasters 2000-2014 (India)
Popular
Name

Date
Event

of

Type
Hazard

of

11
September
2014

Flood

11
October,
2013
14-17
June, 2013

Cyclone

Sikkim
earthquake

18
September
2011

Earthquake

Leh
Cloud
Burst

6th August
2010

Kosi Flood

18 August,
2008

Cloud burst
and
Flash
Flood
Flood

Kashmir
earthquake
Hurricane
Katrina
Mumbai
floods
South Asian
tsunami

8 October
2005.
29 August
2005.
26
July
2005.
26
December
2004.
26 January
2001.

Jammu
Kashmir
Flood

&

Cyclone
Phailin

(Uttarakhand
Flash Flood)

Gujarat
earthquake

Flood

Earthquake

Main cities

Bandipora,Ganderbal,Anantna
g,Srinagar,Pulwana,
Shopian,Kulgham,Poonch,
Rajouri, Reasi,Jammu
Ganjam,
Puri,
Khorda,
Jagatsinghpur and nearby
districts of Odisha
Kedarnath of Uttarakhand and
some parts of Delhi, Uttar
Pradesh, Himachal Pradesh,
Haryana and Nepal
Gangtok, Lingzya ,Sakyong,
Pentong,Bay and Tholong
villages
of
Sikkim.
Kathmandu
(Nepal),Darjeeling
district
were also affected.
71 towns and villages were
damages , including the main
town, Leh in the area
Supaul, Araria, Saharsa, Madh
epura,
Bhagalpur,
West Champaran, Purnea in
Bihar and Sunsari in Nepal
Muzaffarabad

Total
numbers
of deaths
Over 250*

0.7

Tropical
cyclone
Flood

New Orleans

1833

500000

125

Mumbai

1200

20000055

3.3

Earthquake
and tsunami

Banda Aceh, Chennai (some
damages)

226408

2321700

9.2

Earthquake

Bhuj, Ahmedabad

20005

6321812

2.6

* as per the data provided by the ‘indiatoday’
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1.12

Increased losses from disasters

Disaster losses have increased dramatically over the past two decades. This has resulted from
changes in the pattern of hazard occurrence and from increased vulnerability of a growing
population. With greater pressure to exploit marginal lands and accommodate more people in
urban areas, the potential for future disasters continues to expand. To develop effective and
efficient tools and strategies for disaster risk assessment and risk reduction, it is necessary to
understand the factors contributing to those risks. Natural hazard events often precipitate
subsequent technological failures, and dependency on tightly coupled technological systems
can increase the potential for catastrophic failure and disaster. Natural and technological
disasters also threaten the ecological basis of life through long-term environmental damage.
The Indian sub continent is highly prone to natural disasters. Floods, droughts, cyclones and
earthquakes are a recurrent phenomenon in India. Susceptibility to disasters is compounded
by frequent occurrences of manmade disasters such as fire, epidemics etc. The changing
topography due to environmental degradation has also increased the vulnerability of the
country. The major disasters that India has experienced in the recent past are the Super
cyclone in Orissa (1999) and the Earthquake in Gujarat (2001), Tsunami (2004), Kosi Flood
(2008), Uttarakhand Flood (2013) and Cyclone Phailin (2013). Frequent disasters lead to
erosion of development gains and restricted options for the disaster victims. Physical safetyespecially that of the vulnerable groups—is routinely threatened by hazards. These two major
disasters have very clearly illustrated that we need multi-hazard prevention, response and
recovery plans for natural hazards so that threat to human life and property is minimized.
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Box 1
Disaster in India: India has been traditionally vulnerable to natural disasters on account of its unique geoclimatic conditions. Floods, droughts, cyclones, earthquakes and landslides have been a recurrent
phenomena. About 60% of the landmass is prone to earthquakes of various intensities; over 40 million
hectares is prone to floods; about 8% of the total area is prone to cyclones and 68% of the area is
susceptible to drought. As per EM-DAT database, in the decade 2000-2010, an average of about 6095 people
lost their lives and about 60 million people were affected by disasters every year. The loss in terms of
private, community and public assets has been astronomical.
Disaster Prevention and Mitigation: The Yokohama message emanating from the international decade for
natural disaster reduction in May, 1994 underlined the need for an emphatic shift in the strategy for disaster
mitigation. It was inter alia stressed that disaster prevention, mitigation, preparedness and relief are four
elements which contribute to and gain, from the implementation of the sustainable development policies.
These elements along with environmental protection and sustainable development, are closely inter related,
and it was, therefore, recommended that Nations should incorporate them in their development plans and
ensure efficient follow up measures at the community, sub-regional, regional, national and international
levels. The Yokohama Strategy also emphasized that disaster prevention, mitigation and preparedness are
better than disaster response in achieving the goals and objectives of vulnerability reduction. Disaster
response alone is not sufficient as it yields only temporary results at a very high cost. Prevention and
mitigation contribute to lasting improvement in safety and are essential to integrated disaster management.
National Disaster Management Policy has been notified in the year 2009 and guidelines for managing
various natural and manmade disasters have been formulated by NDMA.
Mainstreaming Disaster Management into Development : The Government of India has adopted mitigation
and prevention as essential components of their development strategy. The Tenth Five Year Plan document
has a detailed chapter on Disaster Management. The plan emphasizes the fact that development cannot be
sustainable without mitigation being built into developmental process. Each State is supposed to prepare a
plan scheme for disaster mitigation in accordance with the approach outlined in the plan. In brief, mitigation
is being mainstreamed into developmental planning.
Financial Arrangement: The Finance Commission makes recommendations with regard to devolution of
funds between the Central Government and State Governments as also outlays for relief and rehabilitation.
The earlier Finance Commissions were mandated to look at relief and rehabilitation. The Terms of Reference
of the Twelfth Finance Commission have been changed and the Finance Commission has been mandated to
look at the requirements for mitigation and prevention apart from its existing mandate of looking at relief
and rehabilitation. The DM ACT, 2005 mandates the creation of Disaster Response and Mitigation Funds at
National, State and District levels.
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Box 2
Delhi State Initiative
The State of Delhi has been prone to various disasters both natural as well as manmade. The
Government of NCT of Delhi recognized the need to have a proactive, comprehensive and sustained
approach to disaster management to reduce the detrimental effects of disasters on overall socioeconomic development of the State. Further, on a day-to-day basis, Delhi is at risk to numerous
hazards, such as earthquake, flood, bomb-blasts, other acts of terrorism, fires, industrial and nuclear,
biological & chemical hazards, flash floods, building collapses, road accidents, water logging, etc.
Hence, Delhi Disaster Management Authority (DDMA) was constituted on 19.03.2008 under
the Chairpersonship of Hon’ble Lt. Governor of Delhi for an effective and practicable framework for
disaster management in Delhi. Chief Minister of Delhi is the Vice Chairperson of DDMA. The
Secretary (DDMA) / Divisional Commissioner of Delhi is the head of the nodal department for
disaster management in Delhi i.e. Revenue Department and is the Convenor of the DDMA. The
framework created provides for institutional structures for unified command, control and coordination, with legal sanctity and the ability to achieve the disaster management needs of Delhi
(systems that define the roles and responsibilities of each part of government and of institutions,
techno-legal regime, awareness generation, capacity building, disaster management plans at all levels,
specialized teams, an Incident Response System, etc.) in the broader framework of development.
The key elements of Disaster Management being undertaken by this office are awareness
generation, Development of Preparedness & Response Plans at the community and administrative
level, development linkages between the Government and Civil Society response and capacity
building of Government institution in disaster mitigation, preparedness and recovery. Department has
also made efforts to develop database on hazard, risk & vulnerability of NCT of Delhi. Emergency
Operation Center at the State Level & district levels has been set up to coordinate relief & rescue
during the time of emergency. DRM Programme had also been involved in partnership with academic
institution and private sector in development of disaster risk management plans & projects. Various
structural & non structural measures are being carried out to reduce disaster impacts and enhance the
management skills and improve capacities of the community, local authorities, urban bodies and state
authorities to prepare, prevent & respond effectively to disasters. The first mega mock drill of India
was conducted on 15th February, 2012 in association with NDMA.
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1.13

Levels of Disasters

Based on severity of the disaster, degree of material and physical losses and assistance
requirements different levels of disasters are being identified. The activation of the plan will
be dependent on the declared level of disaster.
Level 0 (L0) – This is a level during peace and normal times; time will be utilized for
monitoring, prevention and preparatory activities. Capacity building of key departments,
mock rescue, rehearsals, testing evacuation plans is rehearsed during this level. Similarly,
response and recovery mechanisms are reviewed at state, district, level.
Level I (LI) – At this level, district machinery can manage the disaster; state and central
governments will monitor the progress and remain alert to activate other mechanisms if
needed.
General inundation, crop losses, livestock losses, minor property losses and disrupted normal
life due to disaster/incident.
Level II (LII) – At this level, active participation of state departments, mobilizing resources
at the state level and close monitoring in coordination with district machinery is warranted.
Mobilizing rescue and recovery teams consisting of paramilitary forces may be required at
this level. In addition to losses identified in LI, human and livestock losses and substantial
property losses such as damaged homes, damaged infrastructure and isolation of an area due
to the severity of the disaster are part of Level II.
Level III (LIII) – This is critical and highest level. State and district machinery would need
active assistance from the union government. Mobilizing rescue and recovery teams
consisting of paramilitary forces may be required at this level. Early warning mechanisms
both at state and central government play significant role in identifying situations that may be
declared as Level III disasters. Similar levels of losses are identified in LI and LII at higher
proportions.
Activation of the plan would vary depending on the level of disasters and intensity as
identified; however, at all levels, certain activities especially preparedness, prevention and
capacity building are round the year functions. Based on the information received from
competent agencies like IMD, district administration and the degree of intensity, the State
Executive Committee (SEC) in consultation with Revenue (Disaster Management)
Department will identify the level of disaster and notify the impacted districts.
1.14

Scope and Limitations

The scope of the present document will be extended to an analysis of the generic reasons for
the risks due to hazards in the state, and an attempt at identifying the vulnerable areas in the
state specific to each hazard. The State DM Plan provides a consistent, state-wide
framework to enable state, local, governments, Central government and the private
sector to work together to mitigate, prepare for, respond to and recover from the effects of
emergencies regardless of cause, size, location, or complexity. In accordance with the
NDMA guidelines , this plan shall be in effect at all times and shall apply at all levels
of state government. The scope is applicable to the whole Geographical Jurisdiction of
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NCT of Delhi. The Plan is applicable to all the Departments of NCT of Delhi and also
all the stakeholders through equal participation and cooperation by way of sharing of
risks and effective and efficient collaborative strategies.

1.15

Plan Activation

The plan will be so activated and operated upon as to make it responsive for disaster
preparedness, quick response to the warning signal/information regarding any impending
disaster and finally capable of swift recovery and rehabilitation in the long run. The
Divisional Commissioner shall be the in-charge of activating all the linked response
departments and Centres. The Relief Commissioner will also declare the end of Emergency
once the normalcy is restored in the city. The Divisional Commissioner will activate all
departments for emergency response including the State EOC, and District EOC. Also, they
will issue instructions to include the following details:
→ Exact quantum of resources (in terms of manpower, equipments and essential items
from key departments/stakeholders) that is required.
→ The type of assistance to be provided
→ The time limit within which assistance is needed
→ Details of other Task/Response Forces through which coordination should take place
The State EOC and other control rooms at the State level as well as district control rooms
should be activated with full strength. Once the situation is totally controlled and normalcy is
restored, the Divisional Commissioner declares End of Emergency Response and issues
instructions to withdraw the staff deployed in emergency duties.
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Chapter II
NATIONAL CAPITAL TERRITORY - DELHI

Delhi is the capital of India. The state is spread over an area of 1483 square kilometer.
According to the Indian geography the state is located at the center of the Indian
subcontinent, amidst the ranges of Himalaya and the Aravalli.
Area: 1,483 Sq.km
Number of districts: 11
Number of villages: 112
Per Capita income: Rs. 38,864

2.1Location
(As per Census2000-01)

The latitudinal and longitudinal location
of Delhi is 23.38 degree north and
77.13degree east. The state stands at the
northern part of India. Haryana and Uttar
Pradesh are the other states, which share
their borders with Delhi in the west and
east respectively. Delhi geography divides
the state into three parts- the Delhi ridge,
the Yamuna flood plain and the plains.
The Yamuna river plains are very fertile
as they are flooded by the river and is rich
in alluvial soil. The Delhi ridge is the most important characteristic of the state and is a part
of the Aravalli range that passes through Delhi.
2.2 Weather
Delhi Weather varies with the different climatic conditions that are faced by this city. Delhi is
a city characterized by weather extremes. The geographical location of this city influences the
weather conditions of Delhi. Delhi experiences tropical steppe type of climate and hence its
seasons are marked with extreme temperatures. The summer season commences in the
month of April in Delhi and continues till July. During this season, continental air blows over
the city and makes the weather in Delhi very dry and hot. Summer weather condition of Delhi
is characterized by scorching heat and unbearable temperature. Temperature reaches almost
45degree C in the summer months. On the contrary, winter, which lasts from December to
January, is extremely cold. Temperature falls to almost 5 ºC during the winter months in
Delhi. The rainy season in Delhi begins in June and continues almost till October. Delhi
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receives most of its rain during this period from the Northwesterly winds. Most of
the precipitation occurs in the month of July. The weather condition of Delhi remains
pleasant during the rainy season, but humidity level remains high.

(Source: climatemps.com)

(Source: IMD)

2.3 Geography
Delhi is bounded by the Indo-Gangetic alluvial
plains in the North and East, by Thar Desert in
the West and by Aravalli hill ranges in the South.
The terrain of Delhi is flat in general except for a
low NNE-SSW trending ridge that is considered
and extension of the Aravalli hills of Rajasthan.
The ridge may be said to enter Delhi from the
SW. The eastern part of the ridge extends up to
Okhla in the South and disappears below
Yamuna alluvium in the NE on the right bank of
the river.
2.4 Hydrology
In about 90% of the land in Delhi, fresh water is
available at depths varying from less than 2 m
upto 60 m and the quality of water is also all
right i.e. in drinkable condition. Only some 10 %
of the area comprises the ridge and some has
saline and brackish waters.
Source: Sekhar, Purohit & Kaushik, 2009
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2.5Vegetation
The Vegetation of Delhi varies with its varied topography and comprises small and medium
sized plants and shrubs. One important aspect about the vegetation of Delhi is that it is widely
scattered and do not form any shade as such over any part in the city.

Source: Sekhar, Purohit & Kaushik, 2009. Groundwater management in NCT Delhi

To study the nature of vegetation that grows in the different parts of the city, it is first
important to know about the topographical variations of Delhi. The entire topography of
Delhi is divided into a ridge, the Yamuna Flood Plain, the Plain. It is interesting to note here
that each of these regions is marked by distinct type of vegetation. The ridge area of the city
offers the right factors that favour the growth of acacias and other cacti. However, during the
monsoon, herbaceous plants grow in abundance in the ridge. As far as the plain region of
Delhi is concerned, it is characterized by shisham trees. And finally, riverine type of
vegetation grows along the plain of Yamuna. Vegetation of Delhi mainly comprise of
medium size trees and herbs. However Delhi is known for its varied flowering plants. Weeds
and grass grow on the banks of the Yamuna River.
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2.6 Administrative Setup
Under the British
The British began their rule in Delhi in 1805 with the operation of General Regulations made
by the British under the charge of the Resident and Chief Commissioner of Delhi. The system
continued with periodic modifications till 1857. In 1858, the British made Delhi a provincial
town of the Frontier Province and later transferred it to the newly formed Punjab province
under a Lieutenant Governor. Delhi continued to be administered directly by the Government
of India through a Chief Commissioner till 1950.
With the shifting of the capital from Calcutta to Delhi, a separate Committee known as
Imperial was formed. Delhi Committee was formed on 25th March 1913 to oversee
construction and management of the civic affairs of the new capital. In 1916, it was notified
as the Raisina Municipal Committee under the Punjab Municipal Act 1911 primarily for
meeting the sanitary needs of the workers engaged in the construction of the capital.
Delhi district had a Deputy Commissioner who was the Chief District Officer, having
revenue and Registration powers. He was also the head of urban administration, being
President of the District Board and the Municipality.
After Independence
Delhi became a Part-C state in 1951 with a Council of Ministers and a Legislature. The States
Reorganization Commission, set-up in December 1953, recommended that Delhi, as the
national capital, must remain under the effective control of the national government. It also
suggested the formation of the Municipal Corporation of Delhi (MCD). The Municipality
evolved into the MCD, in which the DC had no role after 1958. The development works were
transferred to the Development Commissioner, the industries work to the Directorate of
Industries and the work of transport to the Department of Transport. Accordingly, the
Council of Ministers and Legislative Assembly of Delhi ceased to exist from November 1st,
1956. Delhi, as a Union Territory was administered thereafter by the President of India
through a Chief Commissioner appointed under Article 239 till the Delhi Administration Act
1966 came into force.
Formation of the 11 Districts
The Municipal Corporation of Delhi Act was enacted by Parliament in 1957 and the
Municipal Corporation of Delhi was formed with elected members in 1958. The Delhi
Development Authority was created under the Delhi Development Act, 1957. The first
Master Plan, 1961-1981 was published by DDA in 1962.
The Delhi Administration Act 1966 (No.19 of 1966) was enacted by Parliament to provide
for limited representative government for Delhi with the creation of a Metropolitan Council
comprising 56 elected and 5 nominated members. An Executive Council was also constituted
by the President, and four Executive Councilors, including the Chief Executive Councilor,
were appointed by the President. Delhi’s administrative set-up has seen another change
through the 69th Constitutional Amendment by way of insertion of Article 239 AA and the
passage of the Government of National Capital Territory of Delhi Act, 1991.
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With the new administrative set-up in Delhi, a number of other changes have followed, such
as the transfer of the Delhi Transport
Corporation
from
the
Central
Government to the Delhi government.
The Delhi Water Supply and Sewage
Disposal Undertaking have been
reorganized into the Delhi Jal Board
(DJB). DJB has been transferred from
MCD to the Delhi Government. In place
of the single district that existed in Delhi,
9 districts with 27 sub-divisions were
created in January 1997. However,
Deputy Commissioner, Delhi continued
to be the Head of the District
Administration, responsible for law and
order, excise, issue of arms and explosive
licenses, and citizenship certificates,
apart from revenue and criminal judicial
work. In the mid-seventies, the DC office
was organized as follows – there were
four administrative districts – New Delhi,
Central, North and South, looked after by
three ADMs, amongst whom the various
Administrative set up of Delhi
powers and functions, such as treasuries,
excise, entertainment etc., were divided. Revenue and Land Acquisition work was supervised
by ADM (Revenue) and ADM (LA) respectively. There were 12 Sub-Divisions, each headed
by SDM, which was later reduced to seven.
Two major changes greatly diluted the role of DC Office. The first was the separation of the
executive and the judiciary in 1969, after which Sessions Courts dealt heinous crimes and
Judicial Magistrates dealt other offences including IPC offences. The Executive Magistrates
were to look after executive and administrative matters such as licensing, sanction of
prosecution, and preventive sections of the Cr. P.C. such as Section 107,109,110,133,144 and
145.
In 1978, the Delhi Police Act was promulgated, by which Delhi came under the
Commissioner of Police system. Almost all powers of the District Magistrates as per the
Cr.P.C. were vested in the Police Commissioner. Section 107 and Section 144 Cr.P.C., which
are very important viz a viz law and order, since then have been directly dealt with by the
Police. Furthermore, powers of licensing and entertainment, which earlier vested in the D.C.,
were also given to the Police. This was the situation in 1996 when the exercise of
decentralizing the DC office by setting up 27 SDM offices and 9 DC offices was started.
While the SDMs were put in place in mid-1996, the DCs began functioning from 1.1.97. In
the year 2012, the administrative set up was modified by creation of 11 districts and 33 sub
divisions in Delhi.
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Chapter III
HAZARD VULNERABILITY RISK ANALYSIS

A disaster is an event triggered by natural or man-made causes that lead to sudden
distribution of normalcy of life within society, causing widespread damage to life and
property. Distribution can be caused due to occurrence of frequent hazards like earthquakes,
fires, cyclones, terrorism, biological wars and chemical explosions. When hazards connect
with risk and vulnerabilities leads to the massive destruction. Level of risk
(high/medium/low) depends upon the various hazards for which any specific area is prone to
and/or also on the various physical, social-economic and institutional parameters. The chapter
has been covered into two parts. First part is covering hazard assessment and second part is
covering vulnerability and risk assessment on the basis of hazard assessment.
3.1 Basic Terminology:
 Hazard
“Hazard is an event or occurrence that has the potential for causing injury to life or damage
to property or the environment. The magnitude of the phenomenon, the probability of its
occurrence and the extent and severity of the impact can vary. In many cases, these effects
can be anticipated and estimated.” (Terry Jeggle and Rob Stephenson, Concepts of Hazard
and Vulnerability Analysis)
It is any phenomenon that has the potential to cause disruption or damage to humans and their
environment. Hazards are the potential for an event, not the event itself. Extreme events are
natural or man-made processes operating at the extremes of their range of energy,
productivity, etc.
 Vulnerability
Vulnerability is the degree to which a population, individual or organization is unable to
anticipate, cope with, resist and recover from the impacts of disasters (Blaikie et al.1994).
Vulnerability is a function of susceptibility (the factors that allow a hazard to cause a
disaster) and resilience (the ability to withstand the damage caused by emergencies and
disasters and then to recover)
 Risk
“Risk” is defined as the expectation value of losses (deaths, injuries, property, etc.) that
would be caused by a hazard. Disaster risk can be seen as a function of the hazard, exposure
and vulnerability as follows;
Disaster Risk = function (Hazard, Exposure, Vulnerability)
To reduce disaster risk, it is important to reduce the level of vulnerability and to keep
exposure as far away from hazards as possible by relocating populations and property.
Growing exposure and delays in reducing vulnerabilities result in an increased number of
natural disasters and greater levels of loss. (Asian Disaster Reduction Centre)
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Source: Asian Disaster Reduction Centre
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3.2 Hazard Assessment
In order to focus limited resources on to those areas of the state at risk, it is necessary
to understand the pattern of hazard activity precisely and put a quantitative probability to the
likelihood of occurrence of hazards. Information is available through newspaper clippings
and records maintained with the various government departments of the hazard prone areas in
the State with respect to various hazards has been documented for assessing the types of
hazards probably occur in Delhi.
3.3 Earthquake Hazard:
An earthquake is a sudden shaking of the earth caused by the breaking and shifting of rock
beneath the earth's surface and followed by a series of vibrations. Earthquakes can cause
buildings and bridges to collapse, telephone and power lines to fall, and result in fires,
explosions and landslides.
Seismicity in Delhi
The country has been classified into different zones indicating the intensity of damage or
frequency of earthquake occurrences. The region with intensity less than V is designated as
Zone 0. Thus, the designation of area as seismic Zone V indicates activity. Delhi is located in
zone IV which has fairly high seismicity where the general occurrence of earthquakes is of 56 magnitude, a few of magnitude 6-7 and occasionally of 7-8 magnitude. Delhi thus lies
among the high-risk areas.
Seismicity in North India, including the Himalayas, is due to collision of the Indian plate with
Eurasian plate. It is seen that the Delhi region has a long seismic history being affected by
earthquakes of local origin as well as these on Himalayan origin. Based on the tectonic map
of the region prepared by Srivastav and Roy, this region is characterized by several dominant
features such as the Delhi - Hardwar ridge, the Aravalli - Delhi fold, the Sohna fault, the
Mathura fault and the Moradabad fault. The distribution of the epicentres appears to have a
NE-SW trend correlated with the direction of major tectonic features of the region. It
coincides with the extension of the Aravali Mountain belt beneath the alluvial plains of the
Ganga basin to the northeast of Delhi towards the Himalayan Mountain (Jain, 1996).
According to these authors it is not possible to associate the seismicity of Delhi with any
particular tectonic unit.
In engineering terminology this generally referred to as the depth of bedrock below ground
level. It is quite well known that tall buildings founded on deep alluvial deposits can be
vulnerable to even long-distance earthquakes due to resonance effects. Detailed and accurate
information on the depth of bedrock in the Delhi region is not available. Geological Survey of
India(GSI) reports mention that the bedrock depth is 60 m in the Patel Road area, 15 m in
Connaught Place Central Park, 40-50 m near Rajghat and 150 m and beyond in the Yamuna
river bed. Similarly, the depth is reported to be 80-100 m in the Aurobindo marg-Hauz Khas
area
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Seismic Zoning of India
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The 1st level microzonation map
discretizes the territory of NCT
Delhi in 9 units viz.
(i) Ridge ambience of exposed rock
with low hazard,
(ii) Layer of impedance contrast
at shallow depth (<30 m) with
Moderate Hazard,
(iii) Weathered rock zone with
Moderate Hazard due to weathering
induced pronounced ground
response,
(iv) Chhattarpur Basin with High
Hazard due to anticipated Basin
effect,
(V) Central Delhi with Moderate
Hazard due to amplification in mid
frequency level and Basin margin
effect
(vi)

North-West

Delhi

plains

(Bangar) of Moderate Hazard due to
thick soil cover,
(vii) South Najafgarh sedimentary
fill (Dabar) with Moderate Hazard
due to high

amplification and

liquefaction,
(viii) Zone of Basin margin effect
west of Delhi ridge: High Hazard,
(ix) Newer alluvium proximal to
Yamuna River: High Hazard due to
Source: India Meteorological Department, New Delhi

Liquefaction

Potential.

Hazard

levels (2nd map) have been alluded to different microzones based on anticipated amplification
and liquefaction susceptibility.
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Soil conditions affecting Delhi Seismicity Coupled
with the settlement pattern, the geological
characteristics, such as depth of alluvial soil, play a
crucial role in determining the magnitude of risk.
Impact of earthquake in Delhi may compound the
expected colossal damage due to liquefaction1,
physical location and hydrogeology (combination of
geology and ground water) details. There is severe
threat of liquefaction along the river Yamuna areas
covering northeast, east and some part of North West
district.
A moderate to high threats across the belt running
from central district, West district and South-West
district is also expected. Delhi lies in the IndoGangetic Geosyncline, a down wrap of Himalayan foreland of variable depth that is
converted into flat plain by rigorous sedimentation. Gangetic Geosyncline has shown
considerable amounts of flexure and dislocation at the northern end, which is bounded by the
Himalayan Frontal Thrust on the north. The floor of the Gangetic trough (without all the
sediments) shows corrugated inequalities and buried ridges (shelf faults). The Naraina-Patel
Road section and the Yamuna River - bed section, extending till NOIDA and Faridabad, are
more vulnerable to damage even by a moderate earthquake because they are on alluvial soil
up to 200 m deep. These regions face a very grave problem of soil liquefaction during an
earthquake. Moreover, earthquakes are amplified by alluvial soils. The Ridge is
comparatively safe as it has a rocky base.
3.3.1 Past Trends of Earthquakes in Delhi
Delhi has been a witness to earthquakes in past. As Poer Iyengar (2000) damaging
earthquakes have occurred around Delhi since ancient times. He points out that the great epic,
Mahabharata mentions about earthquakes during the war at Kurukshetra (Circa 3000 BC).
More recently, damage to Delhi in the 1720 earthquakes (intensity IX in Delhi) is well
discussed by Kafi Khan (Iyengar, 2000).Tandon (1953) mentions of damage to the Qutab
Minar during the 2803 earthquake near Mathura. Srivastava and Roy (1982) discuss several
more earthquakes in Delhi region. These include:
. (a) Earthquake of year 893 or 894 (Intensity XI XII) which took place not far from
Delhi in which many persons died;
. (b) Earthquake of 22 March 1825 near Delhi Intensity VII;
. (c)Earthquake of 17 July 1830 near Delhi (Intensity VIII); and
. (d) Earthquake of 24 October 1831 near Delhi (Intensity VI)
Delhi has also sustained earthquake damage in more recent times. For instance, Srivastava
and Somayajuluy (1966) mention of :
. Khurja earthquake (M6.7) of 10 October 1956 in which 23 persons were killed in
Bulandshahr and some injured in Delhi;
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M6.0 earthquake of 27 August 1960 near Delhi wherein about 50 persons in Delhi
were injured; and
An earthquake near Moradabad on 15 August 1966 that killed 14 persons in Delhi.
Iyengar (2000) also mentions about damage to one of the minarets of Delhi's Jama
Masjid during the M4.0 earthquakes on 28 July 1994.
Most recently, the 1999 Chamoli earthquake (M6.5) took place about 280 km from
Delhi. Such a moderate earthquake does not normally cause damage at such large
distance. And yet, several buildings in Delhi sustained non-structural damage
possibility due to peculiar geological and geotechnical features if this area.
Only recently in September, 2011 and March, 2012, tremors of more than 4 on
Richter scale have rocked the capital, reminding once again Delhi’s susceptibility to
earthquakes.
On November 12, 2013 four tremors ranging from 2.5 to 3.3 on Richter scale have
struck the National Capital.

.

3.3.2 Future Analysis of Earthquake Disaster



Six minor earthquakes in ten days sometimes is the precursor to a large one. The
current local seismic behaviour is very similar to the one in Gujarat few years back.
The net effect can weigh more devastating that even a nuclear bomb in Delhi.
The Chinese centre for earth studies has a station in Tibet. The Tibetan monitoring
systems is providing a similar reading in the Southeast of Tibet. The satellite
mappings are also pointing towards some unusual seismic activities in the Delhi area.
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The epicentres for the small earthquakes are clustered around a series of local fault
lines in Delhi.
Normally before the major shock comes, there is a dull period of no activity for a few
days or even weeks. The major shake normally comes in suddenly and normally is of
six or higher in Richter scale.
There is something called cycle of earth quakes. We looked into India’s major cycles.
Delhi is due for a big one since 1999. However, seven years in geographic scale is
very minuscule. It can come anytime during next seventy years. If the small tremors
subside and nothing happens for the next six months, probably nothing will happen
for at least three years. However, when all evidenced are put together, it does not look
very good.

A great disaster may occur if three conditions are met:
(a) An earthquake of sufficiently large magnitude,
(b) Occurrence of the earthquake close enough to a population centre, and
(c) The population centre having buildings which are not earthquake resistant.
The question we must address is: is there a possibility of these conditions being met for Delhi
at some time in the future? In view of huge population and the economic-cum-political
significance of Delhi, occurrence of such conditions can cause not just a great disaster; but a
mega disaster.
3.3.3 Seismic Background
The terrain of Delhi is flat in general except for the NNE-SSW trending ridge. This is one of
the prominent features of Delhi. This is considered as an extension of the Aravalli hill, which
is buried under the Yamuna alluvium in the northern parts of Delhi. River Yamuna, which is
another prominent feature of Delhi, enters the city from north and flows southward with an
eastern bend near Okhla. This path forms a tri-junction with the Lahore-Delhi ridge, and the
Delhi-Haridwar Ridge. This region is seismically active and shows sporadic activity aligned
in NNE-SSW direction, nearly perpendicular to the Himalayan arc. Proximity of Himalayan
region makes Delhi susceptible to the earthquakes from Himalayan seismic sources also. The
nearest point from the Main Boundary Thrust (MBT) to Delhi is around 160 km. A large
number of fractures and faults are noticed in the Himalayas [Valdiya 8]. This zone is well
known for its severe seismic activity. In comparison with this, the Delhi region is seismically
less active. Srivastava and Somayajulu have discussed the geological structures and
seismicity of the target area. Their study suggests that the Sonepath-Delhi-Sohna dislocation
is responsible for frequent earthquakes in and around Delhi city.
The epicentral map provided by them shows the presence of a seismogenic source inside the
city limits. Data on the magnitude and location of past earthquakes have been collected from
different catalogues. In engineering studies, it is the usual practice to consider a region of
250-300 kms. around the site for purposes of seismio-tectonic characterization. Here, with
India Gate in Delhi as the center, a circular region of 300 km radius has been assumed as the
catchment area for Delhi city. Tectonic features around
Delhi city have been previously discussed by. This has been further improved here to map all
known faults in a radius of 300 km., around Delhi city. Twenty faults recognizable as
affecting Delhi are shown in Figure. Among these, eighteen faults have been marked
following the Seismo-tectonic Atlas of India. A short fault within Delhi city has been
identified based on a report of GSI. Sohna fault has been marked in Figure based on the work
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of Srivastava and Roy. Faults such as MBF and MCT have several parallel tributaries
also. In the present study, such branches have been merged with the parent fault.
Figure shows all known past epicentres. This map again shows Delhi’s susceptibility to
earthquakes from Himalayan origin as well as from local sources. The faults are numbered
for further reference and their details are presented in Table-1. The magnitude Mu given in
this table refers to the maximum potential local magnitude (ML) of a particular fault. This
value of Mu has been assigned based on past information, without being overly conservative.

Source:- Iyengar and Ghosh
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3.4 FLOOD HAZARD
Floods in Delhi are not natures wrong doing, it is invariably the irresponsibility of the
authorities and those who are to tally insensitive of human life blinded by the economics of
haves and haves not. This is very clear from the recurring phenomenon of floods in the
mighty river Yamuna and flash floods caused by rains due to choked drains of Delhi.
River Yamuna and Floods
Keeping in view the topography, Yamuna catchments upto Delhi is divided in two parts –
(1) The upper catchments from source in Himalayas to Kalanaur in Haryana - which
comprises parts of Himachal Pradesh and hills of West Uttar Pradesh and
(2) The lower catchment from Kalanaur to old Delhi Rail Bridge which consists of West
Uttar Pradesh and Haryana. River Yamuna enters Delhi from the northeast near Palla at an
altitude of 210.3 meters and after traverse of about 40 km. it leaves Delhi at an altitude of
198.12 m near Jaitpur in the South. The width of the riverbed varied from 1.5 to 2.0 km. In its
flow from Wazirabad barrage, a network of seventeen drains joins the river on the West bank
during its traverse in the northern parts of the city. Najafgarh and Alipur drains, due to heavy
discharge from Sahibi River, inundate a number of villages in Nazafargarh block causing
heavy damage to life and property. There was, however, little effect of it in Yamuna river
flow. Only one drain joins on the East bank near the old rail bridge.
3.4.1 Flood zoning
The flood situation is projected in the flood atlas map prepared by central water commission.
As per the map of the flood prone areas of Delhi, it has been classified into thirteen zones
based on the flooding risk in relation to incremental rise in the water level of the Yamuna
(DDA, 1993). These cover a range from 199m to 212 m level of water in the Yamuna. This
zoning map covers part of North Delhi on the West bank of the Yamuna and almost the entire
Trans Yamuna Area on the East bank. Besides this, the Delhi Flood Control Order also the
NCTD into four Flood Sectors, namely Sectors, namely, Shahadra, Wazirabad - Babrapur,
Alipur and Nangloi - Najafgarh sectors.
Although the unprotected flood prone area is only 1.7% or 25km only towards the south east
and about 5% or 74 sq km in the north eastern parts which is protected by earthen
embankments every year water level rises in Yamuna above danger level and large
population has to be evacuated to the top of the bunds and Delhi highways.
As already stated, main reasons for this rise of water level is not natural but release of excess
water from Tajewala headworks upstream to the two canals one on left and other on the right
bank of the river. Rise in water levels also cause back flows in the connecting drains and have
effect on the city drain network causing overflow cause of many monsoon related diseases.
3.4.2 Local Flooding
A significant phenomenon which has been increasing during recent years is that of local
flooding. Urban areas are characterized by a high area under impervious surfaces (Roads,
pavements, houses etc). High rates of development along with the resultant loss of soft
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landscape have led to high surface water sun-off rates. This results in flash floods in
the low lying areas even after moderate precipitation. Another factor adding to this
effect is that of river because the river is already flowing at a higher level within its
embankments. Thus, the water gets logged in the city areas and it takes several days to
mechanically pump it out and bring the situation under control. Similarly, during the past few
years, flooding due to the city's 18 major drains has also become a common phenomenon.
Already under the pressure of the city's effluent discharge, these drains experience reverse
flow from the Yamuna, which is in spate, and as a result they tip their banks, flooding the
neighbouring colonies.
3.4.3 Past Trends of Floods
The flow of Yamuna within Delhi is by and large influenced by discharge from Tajewala
Headwork 240 kms upstream. In the event of heavy rain in the catchment area excess water is
released from Tajewala. Depending upon the river flow level downstream, it takes about 48
hours for Yamuna level in Delhi to rise. The rise in water level also causes backflow effect on
the city's drains. The city also experiences floods due to its network of 18 major drains
having catchment areas extending beyond the city's limits.
Major Floods in Delhi
1977: Najafgarh drain experienced heavy floods due to discharge from the Sahibi River. The
drain breached at six places between Dhansa and Karkraula, marooning a number of villages
in Najafgarh block. Six human lives were lost due to house collapse. 14 persons died in a
boat mishap. Crop damage was estimated at Rs 10 million.
1978: (September) River Yamuna experienced a devastating flood. Widespread breaches
occurred in rural embankments, submerging 43 sq km of agricultural land under 2 meters of
water, causing total loss of the kharif crop. In addition to this, colonies of north Delhi,
namely, Model town, Mukherjee Nagar, Nirankari Colony etc. suffered heavy flood
inundation, causing extensive damage to property. The total damage to crops, houses and
public utilities was estimated at Rs 176.1 million.
1988: (September) River Yamuna experienced floods of very high magnitude, flooding many
villages and localities like Mukherjee Nagar, Geeta Colony, Shastry Park, Yamuna Bazzar
and Red Fort area, affecting approximately 8,000 families.
1995: (September) The Yamuna experienced high magnitude floods following heavy runs in
the upper catchment area and resultant release of water from Tajewala water works. Slow
release of water from Okhla barrage due to lack of coordination between cross state agencies
further accentuated the problem. Fortunately, the flood did not coincide with heavy rains in
Delhi, and could be contained within the embankments. Nonetheless, it badly affected the
villages and unplanned settlements situated within the river-bed, rendering approximately
15,000 families homeless. These persons had to be evacuated and temporarily housed on

30

Delhi Disaster Management Plan
Vol.1

roadsides for about two months, before they went back to living in the river-bed
(Source: Sharma, 1996).

3.4.4 Flood vulnerability
The Irrigation and Flood Control Department of Delhi is the sole in-charge of execution,
repair and maintenance of flood control works on River Yamuna and Najafgarh drain system.
Till date both banks of the River Yamuna has been embanked through its run in Delhi right
from Palla in the North to Jaitpur in the South. On the right bank, Delhi is protected by Rural
Marginal Embankment (RME) from Palla to Supplementary drain, Jagatput Bund from
Jagatpur to upstream of Wazirabad Barrange, Yamuna Bazaar Wall upstream of Old Railway
Bridge and Rural Marginal Embankment Madanpur Khadar from Okhla to Jaipur. On the left
side, Delhi is protected by Left Forward (LF) Bund from Delhi - U.P. Border upto
Wazirabad, Shahdra Marginal (SM) Bund from Wazirabad to Old Delhi railway Bridge and
L.M Bund from Old Railway Bridge to NOIDA.
Analysis shows that while RME Palla meets the requirement from with-standing a 25 year
frequency flood, Jagatpur Bund, Yamuna Bazaar wall, Mughal Bund, L.F Bund, S.M Bund
and L.M Bund all fail to meet this standard and would overtop in such a flood. In the
eventuality of a 100 year frequency flood, all these embankments would fail to meet the
requirement (Sharma 1996.)
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Flood Vulnerability Map of Delhi (Source: Kapur, A. (2008))
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3.4.5 List of Affected Areas
As per the Flood Control Order-2014 following areas of Delhi are vulnerable to drainage
congestion (Urban Flooding)
S.No
1.

2.

3.

4.
5.

6.

Block
Kanjhawala

Location/Area
Tikri Kalan, Rohtak Road Area near Mundka Village, Bakarwala
Village, Nangloi Jat & Shivram Park, Shahabad Daulatpur Diary
Colony, Daryapur Village, Bawana Village, Ishwar Colony.
Alipur
Kaushik Enclave (Burari), Tomar Colony (Burari), Sindhi Colony,
Jindpur, Palla, Sarup Nagar, Mukhmelpur, Jhangola, Shardanand
Colony Wazirabad Village, Milan Vihar, Hiranki, Sangam Vihar,
Sant Vihar, Jivan Vihar, Chandan Park, Rajeev Colony, Bhalswa
Jhuggi Colony.
Mehrauli
Tajpur, Jaitpur, Madanpur Khadar, Okhla, Mithapur Extn., Jamia
Nagar, Sarai Kala Khan, Mithapur Harijan Basti, Gagan Vihar/Om
Vihar, Jaitpur Extn. Nangli Rajapur, Ahizrabad. Jasola, Jogabai,
Chijrabad, Chilla, Beslol Pur Khadar.
Shahdara
Kondli-Gharoli Area, Gandhi Nagar, Geeta Colony, Lalitapark,
Dallupura & Adjoining Area of Ashok Nagar.
Najafgarh
Najafgarh Near Jharoda Road, Roshanpura, Harijan Basti
(Kakraula), Mansa Ram Park (Near Matiyala Village), Vijay
Enclave, Mahavir Enclave, Palam Village, Bijwasan Village,
Rawta, Jharoda Kalan, Malikpur, Jhuljuli, Sarangpur, Galibpur.
Apart from above, the following DDA areas are also vulnerable :1. Jwala Puri (Pira Garhi)
2. Ordnance Depot (Shakur Basti)

33

Delhi Disaster Management Plan
Vol.1

The following areas are exposed to Flood from the drainage system present in Delhi
Name of Sector

Totally Exposed Area

Shahdara

Usman Pur, Garhi Mandu

Moderately Exposed Area
Sabhapur Chauhan, Sabhapur
Chauhan Patti, Sherpur,
Sadatpur, All low lying
areas/villages like Sonia
Vihar.

Joga Bai, Khizrabad, Jhuggies behind
Raj Ghat and Shanti Van, Jhuggies on All low lying fields
Wazirabad, Jaitpur
West of Shahdara Marginal Bund
Downstream of Approach Road ISBT
Bridge
Palla, Sungerpur, Hiranki,
Alipur
NIL
Tigipur, Mohd. Ramzanpur,
Gopal Pur, All low lying
fields.
Nazafgarh – Dhansa NIL
Galibpur, Rawata, Daurala,
Nanak Heri, Ghuman Hera,
All low lying fields.
Kanjhawla- Nangloi NIL
Daryapur,
Bajit
Pur,
Katewara, Bawana,

3.4.6 Flood Management
The Irrigation and Flood Control Department of Delhi is the sole incharge of execution,
repair and maintenance of flood control works on River Yamuna and Najafgarh drain system.
Till date both banks of the River Yamuna has been embanked through its run in Delhi right
from Palla in the North to Jaitpur in the South.
On the right bank Delhi is protected by Rural Marginal Embankment (RME) from Palla to
Supplementary drain, Jagatpur Bund from Jagatpur to upstream of Wazirabad Barrange,
Yamuna Bazaar Wall upstream of Old Railway Bridge and Rural Marginal Embankment
Madanpur Khadar from Okhla to Jaipur. On the left side, Delhi is protected by Left Forward
(LF) Bund from Delhi - U.P. Border upto Wazirabad, Shahdara Marginal (SM) Bund from
Wazirabad to Old Delhi Railway Bridge and L.M Bund from Old Railway Bridge to NOIDA.
Analysis shows that while RME Palla meets the requirement from with-standing a 25 year
frequency flood, Jagatpur Bund, Yamuna Bazaar wall, Mughal Bund, L.F Bund, S.M Bund
and L.M Bund all fail to meet this standard and would overtop in such a flood. In the
eventuality of a 100 year frequency flood, all these embankments would fail to meet the
requirement (Sharma, 1996)
3.4.7 Settlement Pattern in Flood Plain
A close analysis of the flood zoning pattern reveals that the high risk zones are the areas that
have earlier been identified as unplanned or poorly planned areas having high population
densities and sub standard housing structures. These include areas of North Delhi, and Trans
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Yamuna Area. Some of the colonies that have come up in these areas are at levels 3 to
4 meters below the 1978 flood level.
The community exposed to the highest risk from floods comprises the families living in the
villages and unauthorized colonies within the river-bed. There are over 15,000 such families,
having over 75,000 persons. Situated on the wrong side of the embankments, these people
live on the edge of the floods, and are the first ones to find their homes washed away. Direct
effect of floods in the river Yamuna and the city's network of drains are witnessed. These
affect the population living in the Yamuna River-bed and on the banks of the river and drains.
Local flash floods and water logging increased surface run-off due to high ratio of hard
surfaces leading to flash floods. This in turn badly affects the low lying areas, particularly the
unplanned colonies which get water logged.
3.4.8 Risk of break in embankments
Protection from the river by embankments leads to a false sense of safety and development
starts taking place in the shadow of these embankments. In the event of failure of these
protective works, as has been seen in the form of breaches during past floods, the effect is
devastating because the pressure of the entire embanked stretch is released at one point, and it
takes the people by surprise.
District wise summary of flood and urban flood vulnerability is given in the annexure
3.5 FIRE HAZARD
Fire hazards, for the purpose of this study, include fires due to chemicals, LPG, explosives
as well as short circuit of electrical systems. However, while assessing the resource needs of
the state fire services, it must be considered that these services are also used in rescue
operations during building collapses. Additionally, the fire department’s services are also
required in rescue and relief operations in fires caused by accidents involving hazardous
inflammable substances.
3.5.1 Past Trends of Fire Hazards in Delhi
According to Delhi Fire Service statistics, Delhi had more than 95,000 fire incidents during
the last five years (2007-08 to 2011-12), resulting in more than 1950 deaths, and injuries to
more than 11,600 persons. These incidents included 10 serious fires and 48 medium fires.
Fire safety awareness in unauthorised constructions, slums and congested market places need
to be developed and compliance of fire safety building codes need to be ensured for reduction
in loss due to fire.
The numbers of deaths have increased potentially. The basic reason is that deaths are not as
much due to burning but more because of inhalation of toxic fumes, which get concentrated
in high density less open space area. It is the lack of circulation/ventilation within tenements.
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In industrial areas there is disrespect for the safety measures required and hence large
number of deaths or injury due to fires occur.
Numbers of fire incidents in jhuggie cluster and high-rise buildings has reduced while fire
incidents in industrial and residential areas have increased. One of the reasons for such
increase is that industrial areas have started hosting non-confirming industries and residential
areas have become haven for illegal storages and dangerous commercial activities in pursuit
of mixed permitting land and occupancy in these areas.
Also, disrespect to circulation space and open space and increase in congestion in these areas
have caused poor accessibility to the place of tragic incidence, which takes only records to
increase.
If the number of incidents of fires is carefully studied area wise in Delhi maximum percent of
calls of fire incidents have been received in Shahdra (east division), Janakpuri (west
division), Moti Nagar (northwest), Connaught Circus (central) , Roopnagar and Nehru Place
in South Delhi. The reason is congestion and illegal storage of recycling material and
chemicals.
3.5.2 Causes of Fire


About 70%of fires are estimated to arise from electrical causes, mainly shortcircuiting and another about 17% due to carelessness. Electric short circuiting results
mainly from illegal loose connections, substandard wiringandover-loading of the
system. Illegal tapping of electricity from overhead lines through use of loose hooks
has been a common sight in Delhi.



During Gandhi Market, Sadar bazar, fire (1990) enquiry, it was found that an electric
pole had even being enclosed within the unauthorised construction with overhead
wires running only about 4/5 feet above the roof of the illegal construction. Yet, no
Municipal Corporation of Delhi or Delhi Electric Supply Undertaking official had
even taken notice of these blatant violations of all norms and rules.



Fire was also caused due to wood shavings lying on the roof catching fire from the
sparks from the overhead electric line. Due to loose connection of wires of the
irregular tapping and over loading, distribution losses are also known to be one of the
highest.
Yet, the authorities are unable to check such illegal tapping, supposedly due to
resistance from local residents and politicians. The recommendations of various
Committees to replace overhead lines with underground cables too have not been
implemented, particularly in the fire prone older areas.
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Vulnerable locations
Unlike in the case of hazards, such as floods or road accidents, definition of specific
vulnerable spots is not possible. However, a broad definition of the type of locations where
there is a potential of fire hazard can be identified. Some of these areas are:
• Storage areas of flammable / explosive material in the vicinity of populated areas.
• Hotels and restaurants in crowded areas using improper practices of storage of cooking fuel
such as LPG, kerosene etc.
• Multi-storeyed buildings, especially in cities, with inadequate fire safety measures.
• Narrow lanes, congested, overcrowded buildings, old buildings with poor internal wiring.
District wise summary of vulnerability to fire is given in the annexure
3.6 COLD WAVE & HEAT WAVE
The temperatures fall sharply for a few weeks in January and February. According to the
weather office, cold winds from the Himalayan region as well as from desert regions in
Rajasthan, brings down the temperatures. Occurrences of extreme low temperature in
association with incursion of dry cold winds from north into the subcontinent are known as
cold waves. Proper shelter arrangement for poor is to be ensured by Government for dealing
with this disaster.
Every summer tens of thousands of people suffer from heat stress when their bodies absorb
more heat than they can dispel. Unless prompt treatment is received, they suffer serious or
even fatal consequences of heat stroke (hypothermia). Usually, it is the cumulative effect of
heating up for days without the relief of cool nights. At highest risk groups are very poor
children, the elderly people with weight, chronic ailments or other health problems and those
on medication or with alcohol/ drug dependency – all of which have a drying effect or reduce
37

Delhi Disaster Management Plan
Vol.1

perspiration – the body’s cooling system. Poor and homeless people are more prone to
its danger as they cannot seek the luxury of a cooled home. Proper public awareness is
required to be raised to deal with heat and cold waves.
3.7 CLOUD BURST
Though it is not a regular hazard affecting Delhi, on 09/09/2011 a cloudburst occurred in
Palam area of Delhi and the T3 terminal of IGI Airport was affected by it.

Meteorological data of cloudburst in Delhi

3.8 THUNDERSTORM & SQUALL
The summer season lasts from mid-March to the end of June, with average maximum and
minimum temperatures of 97 °F (36 °C) and 77 °F (25 °C); it is characterized by frequent
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thunderstorms and squalls, which are most frequent in April and May. A sudden squall
on Friday evening took Delhi residents by surprise disrupting road, rail and air traffic
as well as Metro services and led to nine deaths. The dust storm accompanied by heavy
showers led to a drop in the soaring temperature but not before it left in its wake broken tree
branches, overturned cars, traffic jams and power outages.

3.9 EPIDEMICS HAZARD
In all the districts of Delhi, preventive, primitive and curative health is being looked after by
the health department. There are also Dispensaries, referral hospitals and community
hospitals supplementing the task. With the view of detecting epidemics at the earliest, an
epidemiological cell has been established under the Directorate of Health Services.
The following epidemics are monitored in Delhi:
 Cholera
 Gastroenteritis
 Acute Diarrhoea / Dysentery
 Infective Hepatitis
 Encephalitis
 Poliomyelitis
 Typhoid
 H1N1
 Malaria
In addition to the above, the following outbreaks are also monitored:
 Food poisoning
 Viral Fever
 Meningitis
 Dengue Fever
3.9.1 Epidemic Management
The monitoring is in the
form of daily, weekly
health condition report
and monthly report. Each
outbreak is supposed to
be
thoroughly
investigated
by
the
officials and the report
regarding the action
taken to contain the
outbreak, the actions and
the measures to prevent
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similar occurrences has to be submitted.

Source: Directorate of Health Services

The state has a system to forecast epidemic. However, it seems that health facilities at
Municipal level get activated quickly on perception of threat. Actions were taken to survey
the risk prone areas and also to control mosquito breeding in various places. Similarly,
actions had been also taken for vector control during the threat of plague in 1994. The
response mechanism to epidemics gears up only after there is a perception of threat which
mitigates the risk of the hazard to a certain extent. Essentially, however, the diagnostic
facilities need to be strengthened.

3.10 DRINKING WATER SHORTAGE
According to latest Comptroller and Auditor
General (CAG) audit report of 2013, Drinking
water was not being distributed equitably due
to a lack of reliable data on population and
water supply to different areas. It added that
24.8 per cent of households in the Capital were
being supplied water through tankers in the
absence of pipelines, with the average per
capita supply at 3.82 litres per day against the
prescribed norm of 172 litres. The metering of
water at the consumer end was not
comprehensive due to which less than 40 per
cent of water produced was billed during the
past three years, said the report. Subsoil water
is mostly brackish. The water requirement is
950 mgd while Delhi Jal Board supplies 750 mgd.
Source: Sekhar, Purohit & Kaushik (2009)
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However, distribution still is not equitable across the city, with the outskirts in North,
North-West, North-East and southern districts receiving poor supply. “The poor and underprivileged in Delhi receive subsidised water, but it comes at a price, in terms of time and cost.
Hours of waiting in queues at water points and fights around tankers are a common sight in
the slums of Delhi….among the Delhi slums, which are solely dependent on government
provisioning for water, just half the households have drinking water available within their
premises and nearly 10 per cent have to go far away to fetch water,” says the report.
Groundwater level is also depleting rapidly due to intensive irrigation and agriculture in
surrounding states of Uttar Pradesh and Haryana and high rise of population.

3.11 ROAD ACCIDENTS
Road accidents, for the purpose of the Disaster Management Action Plan include all forms of
motor vehicle accidents involving two / three/ four wheeler passenger vehicles, vehicles
carrying goods including hazardous substances. These accidents may lead to injuries and
fatalities to pedestrians, bystanders and/or passengers.
STATISTICS FOR ROAD ACCIDENT INCIDENT FOR THE PAST THREE YEARS

Year

No. of accidents

Total death

Total injured

2011

7280

2110

6975

2012

6937

1866

6633

2013

7566

1820

7098

The causes of road accidents are given below priority wise:
Sl. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Cause
Rash and negligent driving
Lack of pedestrian facilities and public (road) transport system is not good
Heterogeneous or mixed traffic; no provision for segregation of slow moving and
fast moving traffic.
Non-destined heavy and high speed vehicle movement through city
Unplanned/poorly planned (make adjustment type) road network; not upgraded to
the needs of actual road users
Road environment and engineering fault
Encroachment on road/ footpath
Weather conditions
Mechanical fault
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The most vulnerable locations of road accidents are given district wise in the annexure.

Source: www. indiatoday.in, june 2014
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3.12 INDUSTRIAL HAZARDS
Industrial accidents may occur as a result of natural phenomena, such as earthquakes, forest
fires etc., however, most accidents occur as a result of human activity leading to accidental or
deliberate harm. Although there are a number of different definitions of these accidents, the
most practical appears to be as follows: any incident connected with an uncontrolled
development (such as leak, fire and / or explosion) of an industrial activity involving a
serious immediate or delayed hazard to man and / or the environment.
Industrial hazards are most likely due to accidents occurring during chemical processing,
manufacturing, storage, transport and from the disposal of toxic waste as described in the
table below:

3.12.1 Nature and Occurrence

Industrial hazards, like natural disasters, can be understood in terms of their occurrence in
time and place, how they affect social units and how these units take responsive actions to
mitigate disaster consequences. The off-site impacts of industrial accidents and other hazards
such as fire or natural disasters, often lead to loss of human life, property, financial damage
and considerable environmental pollution. The severity of these disasters occurring in a
developing country like India is increased due to high levels of poverty, illiteracy, inadequate
housing structures, under-resourced health services, lack of expertise in training and planning
for risks and hazards, necessary support structures and finance from relevant organizations
for the rehabilitation of victims. Both preventing and mitigating effects of crisis depend upon
the improvements made in the above areas. Some areas in Delhi where industries are
concentrated are the Okhla Industrial Area in South Delhi, Mayapuri in West Delhi,
Jwalapuri in East Delhi, Jhilmil Industrial Area in East Delhi, and so on.
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As per data available in the Labour Department, GNCTD, there are 18 Major Accident
Hazard Units in Delhi. Onsite disaster management plans have been prepared for these
units. Details of MAHUs are as follows;
S.No
Name & Address of MAH unit
Districts
Hazardous materials
being mfd., handled,
store and Imported
1

M/s Bhagirathi Water Treatment Plant, Gokulpuri

North-East

Chlorine

2
3
4
5

North-East
North-West
Central
Central

Chlorine
Chlorine
Chlorine
Chlorine

6

M/s 140 MOD Water Treatment Plant, Sonia Vihar
M/s Haiderpur Water Works, Haiderpur
Delhi Water Works Chandrawal No-I, Civil Lines
Delhi Water Works Chandrawal No-II, Behind Cyber
Pass, Civil Lines
Wazirabad Water Works, Timarpur

Central

Chlorine

7

Badarpur Thermal Power Station (NTPC), Badarpur

South-East

Chloinre Ammonia
(gas) Ammonia (Liquid)

8

M/s Indane LPG, Bottling Plant, Behind Sarita Vihar,
Madanpur Khadar

South-East

LPG

9

M/s Okhla Water Works, Okhla

South-East

Chlorine

10

M/s Bharat Petroleum Corp. Ltd., IGI Airport
Terminal-2, near Shabbad Mode

New Delhi

ATF
HSD

11

M/s Indian Oil Corp Ltd. P.O. Bijwasan

South-West

12

South-West

13

M/s Hindustan Petroleum Corporation Ltd., Village
Bijwasan,
M/s Bharat Petroleum Corp Ltd., Village Bijwasan

MS, HSD, SKO, ATF,
MTO
MS, HSD, SKO

14

Gas Turbine Power Station, Ring Road, I.P. Estate

Central

MS, SBP, Hexane,
HSD, LDO, SKO,
MTO, ATF
Chlorine, HSD

15

M/s 40 MGD Water Treatment Plant, Kamruddin
Nagar, Nangloi

West

Chlorine

16

M/s Hindustan Petroleum Corporation Ltd., Shakur
Basti

West

17

M/s Indian Oil Corp Ltd., Sakur Basti

West

18

Indian Bottling Plant, Ghevra Mode, Rohtak Road

West

MS, HSD, ATF, LDO,
Lubricants, MTO,
Hexane, Solvent
ATF, LDO, MTO,
ULMS, HSD
LPG

South-West

Abbreviation:- ATF- Aviation Turbine Fuel, HSD- High Speed Diesel, LDO- Light Diesel Oil, LPG- Liquefied Petroleum
Gas, MS- Motor Spirit, MTO- Mineral Tupentine Oil, SBP- Special Boiling Point Solvent, SKO- Superior Kerosene Oil,
ULMS- Un-Leaded Motor Spirit
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3.13 CBRN DISASTER
Delhi being National Capital is also under the threat of any form of conventional and
contemporary warfare. Being capital city, CBRN threats are one of the major potential
hazards in Delhi. Radiation disaster in Mayapuri occurred in 2010. There is high threat of
biological disaster caused due to bioterrorism. The threat of chemical attack and chemical
disasters caused by hazardous units is also very high. There is need for training of security
personnel and doctors to combat CBRN disasters. National Disaster Response Force battalion
present in Delhi has specialisation in dealing with such disasters.
3.14 BUILDING COLLAPSE
Building collapse incidents at Lalita Park (Nov. 2010), Chandni Mahal (2011) and Inderlok
(June 2014) were major events. There are a high number of unauthorised colonies throughout
Delhi, rarely complying to building codes and byelaws pertaining to earthquake and fire.
Congested areas of Trans Yamuna are most vulnerable. Recent report of CPWD also
mentions that many bungalows of Lutyens Delhi may not be able to withstand earthquake.
Stringent compliance of building codes and survey of unsafe buildings need to be taken on
priority basis. District wise summary of vulnerability to building collapse is given in the
annexure.
3.15 TERRORIST ATTACKS AND BOMB BLASTS






Delhi being National Capital is also under the threat of any form of conventional and
contemporary warfare.
History perceives that generally terrorist attacks takes place in important government
building, air ports, cantonment areas, historical monuments, populous places and
important public gathering etc. Many events of bomb-blasts and terrorist attacks give
an insight towards the importance of this issue.
Terrorist attacks such as High Court blast, Paharganj, Sarojini Nagar, Govindpuri
blasts, serial blasts of 2008 depict the high vulnerability of Delhi.
Being capital city NBC threats are one of the major potential hazard in the state

3.16 ENVIRONMENTAL POLLUTION

Delhi ranks fourth among the forty one cities of the world monitored for air pollution. 64% of
pollution is by automobiles, 16% by thermal Power plants, 12% by industry and 8% by
domestic source. Big and Small units (70,000 uncontrolled) discharging gases, liquids and
solids are all producing health hazards. Najafgarh Road, Lawrence Road, Wazipur, Kirti
Nagar, DLF Industrial area and Moti Nagar are the most polluted areas. The Thermal power
stations at Indraprastha uses 2,500 tonnes of coal and 80 Kilo Litters of Furnace oil daily and
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emits 1,000 tonnes of ash. Power stations at Rajghat and Badarpur also discharge fly
ash emission in to the air. The improvement of efficiency of electrostatic precipitator
(ESP), installed in these plants, the particulate matter emission is reduced from 720 m/tonnes
in 1987 to only 30 m/tonnes in 1993. The slums and sewer disposal also contribute their share
to the pollution of air in Delhi.
Daily garbage generated by the city is 6000MT. Annual generation of E waste in Delhi is
11,500 tonnes. Generation of Biomedical waste is 20-25 tonnes daily (Source: TOI, 14th Oct2007).
As per the Environment Department portal of Delhi: Major sources of water pollution are Domestic sewage and Industrial effluent.
 Problems: Lesser Dissolved Oxygen, Higher Bio-Chemical Oxygen Demand, Fecal
coliform and Toxic chemicals and heavy metals.
 The major sources of noise pollution are industrial, aircraft, transportation and diesel
generator sets
 Vulnerabilities exist due to municipal solid waste, biomedical waste, electronic waste and
plastic waste
 Sectors identified under climate change agenda for Delhi 2009-12 are Water, forestry,
buildings, lighting, energy, renewable, transportation and waste management
3.17 SOCIETAL VULNERABILITY

As per the 2011 Census there are around 2.6 crores people with disabilities, constituting 2.21
% of the total population of the country. Disability is a multidimensional construct. Persons
with disabilities are not a heterogeneous group, and persons with different disabilities or
different severity of a disability will have needs in a disaster or emergency situation.
India is a signatory to the “Incheon Strategy’’ to make “Make the Right Real” for persons
with disabilities in Asia and Pacific. Goal No. 7 of the strategy provides;
7A – Strengthen disability inclusive disaster risk reduction and management.
7B - Strengthen implementation of measures on providing timely and appropriate support to
persons with disabilities in responding to disasters.
Core Group Indicators for measuring disability inclusive preparedness are:
7.1 Availability of disability – inclusive disaster risk reduction plans.
7.2 Availability of disability inclusive training for all relevant service personnel.
7.3 Proportion of accessible emergency shelters and disaster relief sites.
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The following table gives a brief account of the disability data in NCT of Delhi as per
2011 Census.
Total no. of persons with disability in NCT of Delhi (Census, 2011)
Persons

Male

Female

In seeing

30124

16864

13260

In hearing

34499

19277

15222

In speech

15094

8946

6148

In movement

67383

40727

26656

Mental retardation

16338

10385

5953

Mental illness

10046

6292

3794

Any other

37013

21783

15230

Multiple disability

24385

14105

10280

Age Profile of Disabled Population in Delhi
Census, 2011
Total number of disabled persons
250000 234882
200000
150000
100000
38188 40038 32907
28166 22598 24425
15773 7882
8333 14142

50000

2005

425

90+

Age
Not
Stated

0
Total

0-4

5-9

10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
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Male-Female Distribution of Disability
The following possible disabilities that may arise resulting from any disaster situations
leading to a major chaos:














Development disability
Visual disability
Psychological disability
Risk of developing new disabilities
Respiratory disabilities
Paralysis/Spinal Code injury
Loss/Amputation
Physical/Instinctual disability
Disruption of goods and services
Health/Education disarrangement
Lack of access to information and services
Resource Scarcity
Inaccessible to get relief supplies even if disabled
people are successful in evacuating the disaster area
Discrimination by other survivals in temporary shelters

Health/Biological
Disability

Hindrance in
rendering services to
reach the disabled
population

As per the disability population data (the district wise data given in annexure) of NCT of
Delhi, preparation and response actions and strategies are to be incorporated and arranged in
all the 11 districts of Delhi and also is included in each district disaster management plan.
Apart from the above, following societal vulnerabilities also exist:
a) Total Homeless population is 47,076 from which 9240 are female and 3594 are below 6
years of age
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b) 17,85,390 persons are slum dwellers from which 8,11,061 are female and 2,29,029
are below 6 years of age
c) 4,02,974 persons are above 70 years of age

Population size (0-6 Years), Census, 2011

3.18 RISK AND VULNERABILITY ASSESSMENT FOR THE STATE OF DELHI
3.18.1 Risk Analysis
Risk has defined by the United Nations as a measure of the expected losses due to a hazard
event of a particular magnitude occurring in a given area over a specific time period. The
level of risk depends upon the nature of the hazard, the vulnerability of the elements which it
affects and the economic value of those elements. As communities grow larger, more
established and more complex, experience has shown that the level of risk which they face
increases.
Risk Analysis means the identification of undesired events that lead to the materialization of
a hazard, the analysis of the mechanisms by which these undesired events could occur and,
usually, the estimation of the extent, magnitude, and likelihood of any harmful effects.
3.18.2 Vulnerability Analysis
The vulnerability of a particular element of society is defined as the degree of loss which is
would suffer as a result of a specific hazard event. The nature of vulnerability and its
assessment vary according to whether the element involved represents people and social
structures, physical structures, or economic assets and activities. The vulnerability of an area
is determined by the capacity of its social, physical and economic structures to withstand and
respond to hazard events.
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Certain groups of people, types of physical assets and economic activities can be
particularly vulnerable or susceptible to damage. The concept of vulnerability implies
a measure of risk combined with the level of social and economic ability to cope with the
resulting event in order to resist major disruption or loss. Vulnerability is thus the liability of
a community to suffer stress, or the consequence of the failure of any protective devices and
may be defined as the degree to which a system or part of a system, may react adversely to
the occurrence of a hazardous event.
In this part, on the basis of nature of hazards, socio-economic parameters and institutional
arrangements (discussed previous chapters) and community preparedness Strength,
Weakness, Opportunity Threats (SWOT) risk and vulnerability assessment has been
conducted.
3.18.3 Risk and vulnerability Analysis based on Hazards
Delhi is vulnerable to various disasters. Below table explains (on the basis of hazard analysis)
district-wise degree of risk and vulnerability involved in Delhi.
Districts
Earthquake
Flood
Fire
Building Collapse
Epidemics
Urban Flood
Industrial Hazard
Terrorist Attack

N

NW

C

W

SW

ND

S

SE

NE

SH

E

INDEX
Districts:
N: North, NW: North West, C: Central, W: West, SW: South West, ND:
New Delhi, S: South, SE: South East, NE: North East, SH: Shahdara, E:
East
Vulnerability:
High

Moderate
Low
Table 2.2 Vulnerability Matrix of Delhi

Nil

District Wise names of vulnerable locations for various hazards can be found in the Disaster
Management Plans of the respective District Disaster Management Authorities.
For risk and vulnerability assessment, physical, socio-economic, housing, community and
institutional preparedness related parameters had been identified. To assess their importance,
checklists were prepared under each parameter and information was gathered from various
primary and secondary sources. Based on the information collected under the checklists, few
indicators were formulated and status of strength, weakness, opportunity and threat has been
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assigned which was further utilized for risk and vulnerability analysis. Below given
table explains the risk and vulnerability assessment based on the certain parameters.
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The SWOT analysis clearly shows a fragile condition of Delhi. Some of the inferences are
mentioned below:
1. Soft alluvial soil around river Yamuna pose risk of high damages during earthquakes and
floods. A high population, high residential and industrial density, scattered slums and JJ
clusters, living in poor housing conditions along with poor preparedness and administrative
response aggravates the risk and may lead to colossal losses to lives and property during
emergencies.
2. On the other hand, Delhi being a capital city is also full of strengths, which may become
opportunity in case of any disaster and a systematic approach may also help to overcome
from above-mentioned weaknesses. For example, more than 90% of area in Delhi is
urbanized and enjoying a good communication and transportation facilities therefore response
time of any disaster can be reduced with the help of systematic institutional approach and
proper decision-making.
Similarly, around 80% population of Delhi is literate with highest per capita income in
Nation. Therefore an approach towards community preparedness for disaster management
may help in reducing risk at the local level.
3.18.4 Reasons of Growing Risks in Delhi:
Haphazard Growth in Delhi: In Delhi there has been a substantial increasein populationand
industrialization, since Independence. Well over 1,50,000 small scale industrial units in
identified industrial units in identified industrial pockets (in addition to industries running
illegally), over 1200 J.J. Clusters providing shelter to nearly one third of the population and
over 3.5 million automotive vehicles have choked infrastructural services. The fast increased
has not been planned for. Master Plan for Delhi had been created as an instrument to control
the use of land in urban area and protect the welfare of people. The concept of zoning has not
yielded desirable results over and above allowing for mixed use and occupancy, authorized as
well as unauthorized. Banquet halls in residential areas, cottage industries in congested areas,
trade of hazardous chemicals from the highly congested residential/commercial areas,
hazardous and non hazardous industries in close vicinity are few to mention which have
further deteriorated environmental services. Moreover, there is more than 30 Lakhs of
floating population from adjoining states of UP, Rajasthan & Haryana.
Failing of Zoning and mixed use planning is a vital part of urban design. However, it can fail
through abuse, misuse, and resistance to changes in urban pattern essential for the general
welfare of the population. This has certainly added to the fire risk already inherited by a
particular occupancy. As a result losses due to fire are increasing to both the life and
property. This is developing a dangerous trend. Man-made disasters are likely in these areas.
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3.18.5 CONCLUDING REMARKS
Delhi is exposed to various risks due to soil, which is liable to liquefaction, very high
population density, sub-standard habitat, disproportionate occupancy rate, poor design and
construction qualities and lack of community preparedness and adequate response. Therefore
it is desirable to incorporate these risks elements into the development plan. Following broad
set of recommendations has been suggested below which may help in integration of risk
assessment in regional development:
1. There is a need for an institutional setup at various level of administration to ensure the
management of disasters during emergencies. The responsibilities and reporting system of the
various departments such as Police, Fire, Transport, Communication, NGOs, Public Work
Department, Municipal Corporation and Revenue department etc should be clearly
demarcated within a well-defined structure so that response time may be reduced at the time
of disasters.
2. Mainstreaming Disaster Management into development planning may be ensured by
regulating land-use zonation according to the exposure of risks, Updation and enforcement of
building byelaws as per the disaster resistance codes and retrofitting of life line buildings and
other important buildings. Such practice may help in reducing risk by improving the
condition of existing buildings and new constructions.
3. There is a need of awaking generating public by fostering community based disaster
management planning initiative in schools, hospitals, residential areas and villages etc. in the
disaster management initiatives at grass root level so that community preparedness may be
ensured
4. Geographic Information System and databases, focusing on the development of techniques
and decision support tools using GIS to integrate, manipulate and display a wide range of
risk-related information should be developed. Such system may also include the techniques to
assess the vulnerabilities of buildings, infrastructure and people to the impact of hazard that
may be helpful for the local authorities in taking decisions during emergency situation.
5. Availability for quantified database at various administrative levels for various aspects is
very limited, which was also faced while conducting the present study. A detailed database
on disaster risk aspects should be developed so specialized studies and assessments can be
facilitated at all levels of planning. It may help in exploring and expanding means of
indicators and parameters which will result more relevant picture in front of us.
In all we can conclude that risk management is needed which may embraces all
administrative and operational programs that are designed to reduce the risk of emergencies
involving acutely hazardous materials. Such programs include, but are not limited to,
ensuring the design safety of new and existing equipment, standard operating procedures,
preventive maintenance, operator training, accident investigation procedures, risk assessment
for unit operations, emergency planning, and internal and external procedures to ensure that
these programs are being executed as planned.
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Chapter IV
PREVENTIVE MEASURES & CRISIS MANAGEMENT PLAN
In the face of increasing menace of hazards, mitigation would remain the key and the most
effective strategy to reduce the risks of these hazards. State has to decide its own mitigation
strategy according to its own risks, resources and capabilities. Broadly such strategies would
be twofold: structural and non-structural.
Structural mitigation measures generally refer to capital investment on physical constructions
or other development works, which include engineering measures and construction of hazard
resistant and protective structures and other protective infrastructure. Non-structural measures
refer to awareness and education, policies techno-legal systems and practices, training,
capacity development etc.

4.1 Manmade Disaster
Manmade disasters are unpredictable and can spread across geographical boundaries. Some
disasters in this class are entirely manmade while other may occur because of natural
disasters, equipment failures, or workers having inadequate training or fatigue and make
errors.
Manmade disasters include a broad range of incidents. Routes of exposure through water and
food, airborne releases, fires and explosions, and hazardous materials or waste (e.g.,
chemical, biological, or radiological) released into the environment from a fixed facility or
during transport. Fires, explosions, building or bridge collapses, transportation crashes, dam
or levee failures, nuclear reactor accidents, and breaks in water, gas, or sewer lines, chemical
,biological ,radiological and nuclear disaster, (CBRN) are other examples of technological
manmade disasters.
The hierarchy of concepts in reducing the risks of chemical disasters is given below:
1. Eliminate use of toxics and replace them with a less or non-toxic alternative at each
source.
2. Reduce use of toxics through minimizing use and/or storage volumes.
3. Implement risk management programs designed to minimize opportunities for
releases to occur, and mitigate any release that does occur at the source with fail
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(passive) safe systems, and install secondary active mitigation systems (like water
curtains), flairs, vent stacks, etc.
4. Implement land-use restrictions to provide minimum safe distances from sources to
public and sensitive receptors. This is especially critical for a zone where even a
rapid and qualified response may not be able to save lives.
5. Plan for both or a combination of sheltering in place and evacuation programs where
they are complimentary. A “key-hole” sheltering concept is ideal and is such that the
population within a plume shelter and adjacent populations are evacuated. Both
concepts require public warning systems that initiate the community action
immediately and are either automatic or initiated by the releasing facility through a
formal system.
6. Maintain basic emergency capability to respond to everyday emergencies such as fire
and medical. A strong emergency response (fire, police, medical) is essential building
block to build chemical emergency response capability. Maintain a rapid (timely) and
qualified (well trained and equipped) chemical emergency response capacity to
control and reduce the quantity of hazardous chemical leaked and duration of such
leak. This requires an extremely effective trigger mechanism for an immediate
response.
7. Establish plans, develop public warning systems, and conduct public outreach and
training on evacuation and shelter in place. The public needs to be trained on what
actions are expected of them based on the warning systems. Without training the
public, neither sheltering-in-place nor evacuations will be effective.

4.2 Natural Disasters

The State approach for disaster prevention and mitigation will be multi-hazard as it is
vulnerable to all-major natural hazards such as Fire, Epidemics, Flood, Earthquake, etc. due
to its geo-climatic, geological and physical features as described in detail in previous chapter.

There are several prevention/mitigation activities which will be common for natural hazards.
Hazard specific measures are mentioned in the chapter 6.
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Earthquake
In most earthquakes, the collapse of structures like houses, schools, hospitals and public buildings
results in the widespread loss of lives and damage. Past earthquakes show that over 95 per cent of the
lives lost were due to the collapse of buildings that were not earthquake-resistant. In such situation,
the losses can be reduced if all structures in earthquake-prone areas built in accordance with
earthquake-resistant construction techniques.

Flood
Floods being the most common natural disaster, people have, out of experience, devised
many ways of coping with them. However, encroachments into the flood plains over the
years have aggravated the flood problem and a need to take effective and sustained mitigation
measures.
Drought
It is very difficult to prevent droughts, usually because it is caused by lack of rainfall, which
is beyond our control. However, by taking effective mitigation measures effect of drought
can be minimized.
4.3 Training Needs Analysis

Training Analysis is most often used as part of the system development process. Due to the
close tie between the design of the system and the training required, in most cases it runs
alongside the development to capture the training requirements. The training need analysis is
done considering variable factors of intensity, affected population and severity of damage
need to be quickly assessed based on which government and non-government agencies can
allocate and deploy relief. The training requirements would be based on emergency response
functions. Each ERF consist of sub functions.
The ERFs are:


Coordination and Command



Source and Impact Control



Population Care



Medical Care



Maintaining law and order
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All the government line departments who have a stake in different phases of the disaster
management will have to identify their roles and carry out training need analysis of their personnel.

4.4 CRISIS MANAGEMENT PLAN

This Crisis Management Plan-2013 addresses the crises entrusted to MHA, which are as
follows;
a)
b)
c)
d)

Public Order/Civil disobedience
Terrorist Outrages
Mutiny- In the paramilitary forces and the police.
Migration/exodus/infiltration

Plan lays down the sequence of actions to be taken by all the relevant agencies in the
crisis/emergency situations. The Plans lay down the sequence of actions in three phases: the
preparedness phase, the precautionary phase and the response phase.
The different Ministries of the Central Government/State Government are required to issue
detailed instructions on aspects identified in this Crisis Management Plan as requiring action
by them. Delhi specific SOPs for the manmade disasters covered under Crisis Management
Plan-2013, are to be prepared by Home Department, GNCTD in consultation with Delhi
Police.

4.4.1 Institutional Framework
 The State Governments are responsible for Public Order and Police as per List-II of
the Seventh Schedule to the Constitution of India. The State Government will work
under the policy guidelines laid down by the Central Government while dealing with
emergencies.


The following four committees will be constituted to handle emergencies/crises,
which are the subject matter of this Plan:
i)
A National Crisis Management Committee headed by the Cabinet
Secretary.
ii)
Crisis Management Group headed by the Union Home Secretary.
iii) State Crisis Management Group headed by the State Chief Secretary.
iv)
District Crisis Management Group headed by the District
Magistrate/Commissioner of Police.



All agencies of the Government at the National, State and district levels will function
in accordance with the guidelines and directions given by these committees.
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National Crisis Management Committee
The National Crisis Management Committee (NCMC) would be the apex body of highlevel officials of the Government of India for dealing with a major crisis.
Crisis Management Group (CMG)
 The CMG may co-opt other members as necessary. Member Convener will use his
discretion while inviting relevant members of CMG in event of a disaster/extigency.
 In the event of an emergency situation, the CMG shall keep abreast of all
developments in the State/Union Territories by obtaining situation reports on
phone/hot lines and by wireless/fax messages. It shall keep the State/UT Governments
informed of all such developments, which have a bearing on general law and order
and security in the concerned State/UT. It will communicate guidelines as laid down
by the NCMC, wherever necessary, and may advise and suggest preventive and other
measures in dealing with the situation in the State or which may develop as a
repercussion of developments in other places providing reinforcement of Central
Paramilitary Forces and coordinating the intelligence efforts of the State/UTs and
central intelligence agencies.
State Crisis Management Group
The State Group shall normally handle all crisis situations and advise and guide the
District Crisis Management Group. The State Group shall keep the Crisis Management
Group in the Ministry of Home Affairs informed of the evolving situation and the steps
being taken.
District Crisis Management Group
This group will be responsible for on-scene management of the incident/emergency. All
agencies will provide resources to this Group as required.
4.4.2 Search and Rescue Teams






At the Central level the National Disaster Response Force (NDRF) has been
constituted comprising 8 Bns of Central Paramilitary Forces (CPMFs). The 8 Bns of
the force are trained and equipped for specialist Search and Rescue (SAAR), 4 Bns
of NDRF are special trained and equipped to deal with NBC Emergencies. The
NDRF team are located at different places in the country based on vulnerability. The
trained personnel of this Force would be proactively available to the State
Administration in the event of any natural disaster NBC emergencies.
Each state will have specialized Search and Rescue teams (State Disaster Response
Force: SDRF), with training and equipment for rapid deployment to deal with any
disaster/crisis within the State. The SDRF may be constituted by the State by training
selected personnel out of the existing State Armed Police Bn. The NDRF (NDMA)
will assist the States in training the SDRF personnel.
Delhi’s Disaster Response Force in the line of SDRF shall be raised.
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4.4.3 Communication
The States will set up Emergency Operations Centre’s at the State level and at the
district levels under the District Magistrates. The Emergency Operations Centres will
be responsible for monitoring and responding to all emergencies/crisis. The
Emergency Operations Centres will be linked to the National Emergency Operations
Centre of the Ministry of Home Affairs by telephones, fax, internet and satellite
phones.
Delhi’s Emergency Operating Centre is located at the Office of the Divisional
Commissioner, Revenue Department (HQ), 5-Shamnath Marg. All the necessary
communication are being carried out from EOC (HQ).
The National Emergency Operations Centre, the State and District Emergency
Operations Centres will have GIS based maps indicating the roads/railways/hospitals
and other essential infrastructure. They will have online access to India Disaster
Resource Network (IDRN) for locating and mobilizing resources for speedy response
action.
Emergency Operation Centres shall have written protocols for their functioning and
also maintain log book in which all information received as well as arrivals/departures
of offices are entered along with time.
The State Emergency Operation Centres is responsible for informing the Ministry of
Home Affairs and all concerned agencies about any emergency/crisis.
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Chapter V
MAINSTREAMING DISASTER MANAGEMENT CONCERNS
INTO DEVELOPMENTAL PLANS/PROGRAMMES/ PROJECTS

5.1 Introduction
Mainstreaming disaster risk reduction into development planning has been a priority concern
for the State Government. Disasters considerably impact all the sectors of development
resulting in a serious social and economic setback to the overall physical and social
development of the community. The process of development and the models of development
choices may sometimes lead to disaster risks.
There is a paradigm shift in the approach to disaster management in the country. The new
approach proceeds from conventional approach that development cannot be sustainable
unless disaster mitigation is built into the development process. The new policy also
emanates from the belief that investment in mitigation is much more cost effective than
expenditure on relief and rehabilitation.
Mainstreaming risk reduction should result in appropriate measures being taken to reduce
disaster risk and ensure that development plans and programmes do not create new forms of
vulnerability.
In continuation with the efforts to integrate disaster management into development planning
especially for new projects that are under preparation stage, the Central Government has
revised the formats for pre-approval from EFC (Expenditure Finance Committee) and for
preparing the DPR (Detailed Project Report) to address disaster management concerns.
The relationship between disaster and development is reviewed from SDMP preparation
perspective in the following table.
Factors
Disaster
limits
development

Economic Development
Destruction of fixed assets
- Loss of production capacity, market access
or material inputs
- Damage to transport, communications or
energy infrastructure.
- Erosion of livelihoods, savings and physical
capital
Development Unsustainable development practices
that create wealth for some at the
causes
disaster risk expense of unsafe working or living
conditions for others or degrade the
environment

Social Development
Destruction of health or
education infrastructure and
personnel.
- Death, disablement or
migration of key social
actors leading to flight of
social capital.
Development paths
generating cultural norms
that promote social isolation
or political exclusion.
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Mainstreaming of Disaster Management concerns into development
Mainstreaming disaster management concerns into development cooperation is the process of
assessing the impact of disasters and hazards on the social, economic and industrial
development within the state. The impacts of disasters have trickling effect on the functioning
of several key government departments. It is a strategy for making disaster management
concerns and experiences an integral dimension of the design, implementation, monitoring
and evaluation of policies and programmes in all political, economic and societal spheres so
that the state as a whole and vulnerable people benefit equally and inequality is not
perpetuated. The ultimate goal is to achieve better prepared government, civil, private
industry and other stakeholder in mitigating natural as well as human-caused disasters.
Because disaster risks impact multi-sector development activities (such as education, health,
environment, governance, employment and livelihoods) they influence development gains.
An assessment of the extent to which these social domains consider natural or humaninduced factors or risks (existing and prospective) in the conceptualization and
implementation of programmes is crucial for successful execution of risk mitigation plan.
The key to achieving sustained disaster loss reductions lie in factoring risk considerations
into both development and post-disaster recovery activities.
Robust economic growth brings positive impact on housing, education, nutrition, health;
helps vulnerability reduction.
To ensure the implementation of key areas, a check list for EFC format and the responsible
departments are as shown below:

Task

Mainstreaming
disaster
management
into
development
planning

Activity

Responsibility

1.To ascertain whether project involve
any creation/ modification of structural/
engineering assets

2.To ascertain the possible risks,
likelihood and impact from disasters due
to the location of project sites

3. To ascertain whether probable risks
have been prioritized and the mitigation
measures being contemplated, both
structural and non-structural measures
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 Line Depts.
- Irrigation
4.To ascertain whether the design and
engineering of the structure has taken
into consideration the National Building
Code 2005, the appropriate BIS Codes,
other applicable sources as per the type
of the project and the NDMA guidelines

- Power
- Water supply
- Health
- Roads & Buildings
- Education
- Health

5.To ascertain whether the cost of
disaster treatment/ mitigation measures
been included in the overall project cost

6. To ascertain whether the process of
risk assessment has been done based on
available information and secondary
evidence

- Others


Dept. approving the
project
o Administratively
o Financially
o Technically



Urban Development
Authorities



Land & Building Dept



Irrigation Dept.



DDMA



Local Bodies
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To ensure the implementation of key areas, a check list for DPR format and the responsible
departments are as shown below:
Task

Mainstreaming
disaster
management
into
development
planning

Activity
 Impact Assessment of project (damage
that can be caused to the project by
natural disasters, design of the project
that could accentuate the vulnerability of
the area to disasters and / or lead to rise in
damage / loss of lives, property,
livelihood and surrounding environment),

Responsibility


- Irrigation
- Power
- Water supply
- Health
- Roads & Buildings
- Education
- Health
- Others

 Risk assessment of project


Vulnerability assessment of project
(Evaluation of site with regards to
parameters such as probable maximum
seismicity, probable maximum storm
surge, probable maximum wind speed,
probable maximum precipitation,
probable maximum flood discharge and
level, soil liquefaction proneness under
probable earthquake intensities)

 Complacence of
o
o
o
o
o





land use management
Building Code
Building use regulation
Directives and Legislation
Maintenance requirement

Line Depts. preparing
the project



Dept. approving the
project
o Administratively
o Financially
o Technically







Urban Development
Authorities
Land & Building Dept
Irrigation Dept.
DDMA
Local Bodies

Details about the location of the project,
proneness of the project area to various
hazards and analysis of impact on safety of
the project.
Impact of the project on the environment
and the surrounding population with
respect to the type of the project and
adoption of mitigation measures to reduce
the impact of the same
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5.2 Mainstreaming disaster management at the level of the state
While key departments like Revenue (Disaster Management) Department, Health and similar
other departments have been prudent in preparing hazard specific manuals for the state, there
are several gaps that need to be plugged especially from mainstreaming disaster planning into
other development activities of the departments. A comprehensive approach by each and
every department of the state in identifying disaster management as a fundamental strategy
and priority in the preparation of annual or five-year business plans is critical to achieve the
goals and vision of the state plan.

5.3 Identification of development induced disasters
Un-planned settlements, migration of population to urban centres in search of livelihood
contribute to enhanced hazard risks. Rapid urbanization and migration are prime examples of
economic growth and social improvement leading increased disaster risk. New settlement
spring up year after year along ravines, on steep slopes and along the banks; these settlements
pre-empt the capacity of the river to naturally surge during monsoons leading to floods and
inundation of urban settlements.

5.4 Developing sector-specific guidelines on mainstreaming
Development projects, implemented by both government and bilateral agencies often have
implementation guidelines and methodologies. State-wide new projects and development
programmes must identify guidelines to reduce risks. It will also be mandatory to develop
sector-wide guidelines. General guidelines of key sectors are outlined as follows:
a) Housing: Urban and Rural Housing Development
 Promote use of hazard-resilient designs (e.g., flood proofing, or seismic safety) in
rural housing programmes especially in hazard-prone areas.
 Promote use of national building codes that have special provisions for enhanced
design standards for buildings in areas affected by natural disasters.
 Ensure compliance and enforcement of local building laws requiring prescribed
standards under natural building codes in urban hazard-prone areas.
 Introduce retrofitting of public buildings and provide incentives for private building
owners/hotel owners for retrofitting the structures with seismic resistant designs.
 For retrofitting of buildings to withstand natural disasters, classification of buildings
based on ownership, design of the buildings and physical conditions shall be
undertaken by the ULBs.
 Retrofitting of buildings based on the classification will be prioritized. Prioritization
of public buildings/government buildings shall be done in phase I of the scheme.
Retrofitting of multi-storied buildings is done either by reinforcing additional beams
to add strength or by removing a floor to reduce total mass.
 Standard retrofitting methods for seismic activity, flood proofing & damage etc.
actors Economic Development Social Development
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b) Infrastructure: Public works, Roads and Construction
 Review and revise land-use planning and zoning regulations that promote hazard risk
information.
 Mandate disaster risk impact assessment as part of the planning process before
construction of new roads etc.
c) Health
 Local government/ULBs, departments/district officials shall prepare inventory of
hospitals and available facilities especially in hazard-prone areas; analyze their
internal and external vulnerability during emergencies and increase hazard resilience
of these hospitals.
 Promote proactive measures in public display of these facilities and keep the hospitals
accessible during emergencies.
 Institute incentive mechanisms to the private hospitals that agree to be identified as
nodal hospitals during emergencies.
 All hospitals to have ‘hospital preparedness plans’ to meet emergencies.
d) Education
 Incorporate Disaster Risk Mitigation modules into the school curriculum.
 Every school to have ‘school preparedness plans’ and evacuation/exit routes identified
and displayed in school premises at easily accessible and visible locations.
 Promote school children as ambassadors of disaster preparedness for their individual
families and community.
 Design programmes that promote leadership among school children to become
disaster management sensitive and act as future disaster management community
leaders.
 Schools in cyclone-prone areas and other hazard prone areas to have features that
could double up as emergency shelters; retrofitting schools with facilities to meet
water, sanitation and cooking needs during emergencies.
e) Financial services
 Incorporate provisions in micro-financing schemes to have flexible repayments
schedules that can be activated in the event of recipients being affected by natural
disasters.
 Encourage financial services/banks to design loan schemes for retrofitting homes to
meet emergencies such as floods, cyclones and earthquakes; the schemes shall have
flexible repayments schedules especially in disaster-prone zones/areas.
 Encourage financial services sectors and local capital markets to develop schemes for
financing disaster risk reduction measures.
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5.5 Cross-sector analysis
Development programmes and schemes being implemented in the state across sectors needs
to be reviewed to identify activities that could strengthen disaster management preparedness
or to identify activities that may increase the risks/vulnerability. Future programmes shall
keep disaster management preparedness measures as part of implementing principles. Ongoing projects and schemes will also be reviewed and if possible mid-course corrections to
include disaster preparedness measures.

5.6 Developing area specific guidelines on mainstreaming
Area specific guidelines for mainstreaming Disaster Preparedness in development will be
formulated with particular reference to coastal, Eastern Ghats and urban areas.



Flood Zone Management: Preparing flood zone management plans separately are
critical in successful implementation of SDMP.
Urban areas: Each ULB and local governments shall undertake risk assessment of
the area and identify preparedness measures to meet disaster emergency situations.
Similarly, integrating development activities with SDMP and District Disaster
Management plans is critical in reducing losses during disasters.

5.7 Creating techno-legal regime for mainstreaming DM concerns
The risk prone nature of certain regions of the state emphasize the need to adopt a
multidimensional, multi-disciplinary and multi-sectoral approach involving diverse scientific,
engineering, financial and social processes for risk reduction. The disperse nature and lack of
coherent regulations impede achieving a state of ‘complete’ preparedness. Urban and other
development activities without adequate infrastructure, construction of buildings that is
inadequate to cope with hazards such as floods, cyclone and earthquakes set back the
development paradigm. Enforcing land use restrictions in hazard prone areas in the town and
country planning laws will reduce the vulnerability risk of people living in developments that
lack infrastructure facilities.

5.8 Conducting Disaster Impact Assessment
Government departments execute development works as part of annual or five-year plan
outlay.
When emergencies impact the state, the regular activities/functions of the departments gets
off-track. Resources and energies are diverted on relief and rehabilitation works. Once the
task at hand of relief and rehabilitation is over, it is recommended that every department that
was impacted due to the onset of emergency or disaster utilize the opportunity to conduct
internal impact assessment. This assessment will be two-fold:
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1) Assessing the time, energy and resources that were specific to each department in
mitigating the disaster/emergency and
2) Assessing the overall impact of the emergency/disaster from development perspective
on the ground.

Deriving lessons from these assessments, the annual work plans specific to each department
will be revised; budget items specific to impending emergencies that are known to impact the
state recurrently such as floods/cyclones etc. will be earmarked. The overarching objective in
undertaking impact assessments is to internalize the lessons and identify mechanisms to
mainstream disaster management concerns with regular development works of each
department.

5.9 Public-Private Partnership (PPP)
In order to achieve community resilience and preparedness, public and private owners of
critical infrastructures and key resources need to work together, before, during and after a
disaster. Corporate houses have begun foraying into community development; by
participating in community development, the corporate sector is making efforts to fulfil social
responsibility. Identifying disaster management and preparedness as one key aspect of social
welfare will prompt private corporations to streamline in the sphere of disaster management.
The social and economic networks that exist in Delhi will ultimately influence the ability to
adapt and respond to the consequences of disasters. This includes both private and public
entities. The key issue is to recognize and embrace the public-private interfaces that can
improve the ability of a community to manage the response and recovery phases of disaster
management. Community preparedness is a dependent variable; it is influenced by the
relationships government departments develop with private sector partners.
Development activities involve both private and public enterprises. To mitigate disasters and
create better prepared society for disasters and other hazards, strong public-private
coordination is critical. Communication, outreach and educational measures are keys to
successful mitigation of disasters. Involvement of private corporations especially in urban
conglomerations in raising public awareness, community involvement and citizen
participation especially pre-monsoon season is possible through mutual cooperation and
fulfilling social responsibility of both public and private sectors
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5.10 Awareness generation, training and capacity building
Awareness and public outreach is critical to successful implementation of the plan. Scores of
private sector agencies, especially Information Technology (IT) companies and academic
institutions organize regular trainings for their personnel. Integrating Disaster Management as
part of training modules or curricula will result in achieving awareness and strengthening
capacities of stakeholders in meeting challenges during and after disasters. Capacity building
through education, training and mid career intervention using on campus as well as off
campus model must be streamlined. The plan envisages activities such as interacting with
private sector management to impress the need to internalize disaster management as key
capacity building.

5.11 Recognition of best efforts
Individuals and communities are stimulated when good actions are incentivized and actions
that reduce risk and best practices in disaster mitigation are recognized. Awarding cash and
other incentives in recognition of best practices and efforts will be promoted to encourage
active participation. Similar efforts will also be instituted to recognize non-government
agencies and community based organizations that devote programmes in educating and
training communities to better prepare in disaster management.

5.12 Integrating disaster management into development planning
The stated goal and vision of the State of Delhi is to ensure economic and social
development. Policies cutting across all sectors, including disaster management will subserve this broad goal. Disaster prevention and preparedness therefore shall be integral to
every development policy within the state to ensure sustainable development. Development
planning and strategies at the state level shall therefore address disaster management as a core
part of short and long-term planning.

5.13 Optimize existing government infrastructure
DDMA will strive to ensure that the long-term approach to disaster management utilizes the
existing administrative structure of the State Government at all levels within the state.
Utilizing already available resources optimizes communication, capacity creation, relief,
rehabilitation, and reconstruction, information collection and dissemination and sharing of
disaster management best practices. All Government departments, agencies, corporation,
authorities and bureaus – at state and local levels are encouraged to utilize available resources
within their respective areas for disaster management. Strengthening existing institutions and
establishing new institutions is encouraged where existing mechanisms are found inadequate.

68

Delhi Disaster Management Plan
Vol.1

Chapter VI
PREPAREDNESS MEASURES
6.1 Disaster Preparedness
Preparedness focuses on plans to respond to a disaster threat or occurrence. It takes into
account an estimation of emergency needs and identifies the resources to meet these needs. It
also involves preparation of well-designed plans to structure the entire post-disaster response,
and familiarizing the stakeholders, particularly the communities through training and
simulation exercises. Preparedness has to be supported by the necessary legislation means, a
readiness to cope with disasters or similar emergencies which cannot be avoided.
The first objective of preparedness is to reduce the disaster impact through appropriate
actions and improve the capacity of those who are likely to be affected most (that is,
marginalised, poor and handicapped) to get maximum benefit out of relief. The second is to
ensure that ongoing development continues to improve the capacities and the capabilities of
the system to strengthen preparedness efforts at community level. The third is disaster risk
reduction in development programmes and plans of the Government. Finally, it guides
reconstruction so as to ensure reduction in vulnerability. The best examples of preparedness
activities are the development of local warning and community evacuation plans through
community education, evolving local response structures such as Community based Disaster
Management Teams (DMT) and administrative preparedness by way of stockpiling of
supplies; developing emergency plans for rescue and relief.
It shall be the duty of every citizen to assist the State Relief Commissioner, the District
Magistrate or such other person entrusted with or engaged in disaster management whenever
his aid is demanded generally for the disaster management. Since disasters affect economic
and social processes, preparedness and mitigation must emphasize the socioeconomic rather
than just the physical aspects. If disasters demonstrate the vulnerability of the social system,
then any policy for disaster management must include the potential reduction of such
vulnerability.

6.1.1 Important Components of Preparedness Plan
- Population characteristics (number of children, squatter settlement etc.)
- Building and critical infrastructure such as road, drinking water, communication network,
health and sanitation
- Physical environment
- Social environment (social groups)
- Matching availability of resources to assessed risks

69

Delhi Disaster Management Plan
Vol.1

In view of these components risk assessment study has been conducted and identified
that Delhi is densely built and consists of a high number of urban population. Any major
earthquake or fire/chemical explosion can affect district very badly. Although various steps
have been taken by the Delhi Government but still a high degree of awareness and training is
required to lay down an organization system within communities.
Looking at the complexity of repose mechanism during disasters two sets of components
have been studied to prepare this plan i.e. components of community preparedness and
administrative response.
1. Physical Safety: i.e. how safe community members are in view of the physical danger
from these hazards? The parameters essentially tries to measure how effective structural
mitigation measures are e.g. resistance of building structures for earthquakes, availability of
safe shelters and its capacity etc.
2. Hazard awareness i.e. awareness level about hazards which have a reasonably higher
probability of occurrence.
3. Organization preparedness i.e. how far the community is organized to face a disaster i.e.
existence of committee at community level, task forces, volunteers of civil defence and other
local volunteers , trained disaster management teams and community disaster management
plan etc.
4. Infrastructure and services which tries to measure current state of these services and how
well restoring critical services as and when disruptions occur.
5. Recovery ability i.e. ability of the community members to recover from the impact of the
hazard.

6. Physical environment i.e. state of environment to face hazards e.g. Condition of
subsurface aquifers and vegetation etc.
7. Social capital i.e. degree to which social networking and cooperation exists among
community members.
8. Psychological preparedness i.e. how safe and prepared do community members feel in
view of these hazards.
9. Cultural capital i.e. cultural richness such as existence, recognition and use of traditional
mechanism to cope with such disasters.
10. Household preparedness i.e. preparedness at a house hold members.
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1. Operation readiness of facilities, equipments and stores in advance
2. Maintaining response inventory of equipments and materials required for response
3. Assignment of responsibilities to agencies and organizations
4. Management training of crisis group members, desk officers and officers of respective
departments likely to be assigned management duties
5. Specialized trainings of district disaster committee members, officials, community
organizations through seminars and workshop
6. Training of taskforces
7. Raising community awareness
8. Improving response mechanism through conducting practice drills etc
9. Annual updating of State, District and community level plans
10. Conduct of mock exercises on all types of perceived disasters at the district and state
levels, at least twice a year.
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6.1.2 Establishment of Emergency Operation Centre (EOC):
The Emergency Operations Centre is the hub of activity in a disaster situation. This is
however, not to underestimate its normal time activities. The EOC, the key organizational
structure, is flexible to expand when demands increase, and contract when the situation slows
down. There is no one best way to organize an EOC. The primary function of an EOC is to
implement the Response Action Plan which includes:
• Coordination
• Operations management
• Information gathering and record keeping.
• Public information
• Resource management.
The EOC, its system, and procedures are designed in such a way that information can be
promptly assessed and relayed to concerned parties. Rapid dissemination contributes to quick
response and effective decision-making during emergency. As the master coordination and
control point for all counter-disaster efforts, the EOC is the place of decision-making, under a
unified command.
The EOC under all the circumstances will be under the supervision of Addl. Secretary
(Revenue) and under overall guidance of Secretary (REV/DM). It is the nerve centre to
support, co-ordinate and monitor the disaster management activities at the state level. It is the
hub of information and requisitioning additional resources from neighbouring states and also
from Central Government. A 24x7 central flood control room is established in the office of
D.C. (East) during the monsoon period. Another control room is established at ISBT,
Kashmere Gate by I&FC Department. A Boat Club has been established for disaster response
during flood.
District EOC shall send First Information Report to SEOC within 12Hrs of Incident. This
Report shall be forwarded to NEOC, MHA by SEOC. Thereafter, Daily Situation Report
shall be forwarded by DEOC to SEOC, till the situation normalises. Usually, the SEOC shall
coordinate with state level nodal officers and control rooms while, DEOC shall coordinate
with district level officials. The SEOC & DEOC shall remain in constant touch with the ESF
officials at the incident site and various ESF control rooms throughout the incident. They
shall coordinate the requirement of extra Human Resource, equipment or machinery needed
at the incident site. Public alert/warning if required shall be issued through Directorate of
Information and Publicity. There is a need to strengthen Early Warning Systems in
consultation with IMD and Flood & Irrigation Department. There is also a need to strengthen
public address and public communication.

The normal time activity of the EOC through the office of the Secretary Disaster
Management will be to
Ensure through appropriate statutory instruments that;
-

District Disaster Management Action Plan (DDMAP) is operationalised
Standard Operating Procedures for various departments are operationalised
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-

-

-

-

- Ensure that all districts continue to update DDMAP on a regular basis
Encourage districts to prepare area-specific plans prone to specific disasters
Receive reports on preparedness from the district control room as per the directives
every six months. Based on these, the EOC will prepare a summary report for the
consideration of the Chief Secretary
Setup study groups and task force for specific vulnerability studies and submit the
reports to Chief Secretary
Identify and interact with expert agencies to evolve mitigation strategies
Serve as a data bank to all line departments and the planning department with respect
to risks and vulnerabilities, and ensure that due consideration is given to mitigation
strategies in the planning process
Receive appropriate proposals on preparedness, risk reduction and mitigation
measures, from various state departments/agencies and place the same for
consideration of the Chief Secretary
Convey policy guidelines and changes, if any, in the legal and official procedures,
eligibility criteria, with respect to relief and compensation
Upgrade and update state DMAP(Disaster Management Action Plan) according to
changing scenarios in the state
Dissemination of state DMAP to other departments of the GOM and state level
agencies
Update data bank
Monitor preparedness measures undertaken at the district levels, including simulation
exercises undertaken by various departments
Organize post-disaster evaluation and update state DMAP accordingly
Prepare an actions-taken report for Chief Secretary
Receive reports and documents on district level disaster events, and submit the same
to Chief Secretary, Revenue Minister and Chief Minister
Warning and communication systems and other equipments in the control room are in
working condition.
Requisition resources and place them at the disposal of concerned districts.

Inform district control room about the changes, if any, in legal and official Procedures, with
respect to loss of life, injuries, livestock, crop, houses, to be adopted (death certificates,
identification procedures, etc.).

6.1.3 Warning on Occurrence of Disaster
On the receipt of warning or alert from any such agency which is competent to issue such a
warning, or on the basis of reports from Dy. Commissioner of the occurrence of a disaster, all
community preparedness measures including counter-disaster measures will be put into
operation. The Secretary (REV/DM) will assume the role of the Incident Commander if
disaster cannot be managed at lower levels. It is assumed that the district administration
would be one of the key organizations for issuing warnings and alerts.
For seasonal disasters like floods, warning to be issued in a top-down manner, from IMD to
State EOC to District EOC. In disasters where no warning is possible, like in earthquake and
terrorism disasters, the information is to be routed in Bottom-Up approach.
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(a) Normal Time Activities of Emergency Operations Centre










Ensure warning and communication systems are in working conditions
Collect and compile of district-wise information related to hazards, resources, trained
manpower etc.
Conduct district, sub-division and community level mock drills
Generate coordination within Community, District and State level departments
Monitor and evaluate community(Residential colonies, schools, hospitals, institutions,
business establishments ) level disaster management plans
Develop a status report of preparedness and mitigation activities under the plan
Allocate tasks to the different resource organizations and decisions making related to
resource management
Review and update response strategy
Supply of information to the state government

(b)Facilities with EOC
Presently, the Emergency Operations Centres in districts and state are equipped with
computer related facilities, human life detection machines, basic search and rescue
equipments and wireless communication facilities. Following other facilities are present with
EOCs:





A databank of resources, action plans, state and district disaster management plans,
and community preparedness plans.
Maps indicating vulnerable areas, identified shelters, communication link system with
state government and inter and intra district departments would strengthened
Inventory of manpower resources with address, telephone numbers of key contact
persons has been maintained
Frequently required important phone numbers would be displayed on the walls so that
they can be referred. Other phones and addresses are kept under a easy retrieval and
cross-referring system

Future plan of the strengthening of EOCs:
 Reconstruction/ Retrofitting of building will be done so that it can remain operational
during disaster also.
 24x7 Disaster Emergency vehicle will be available in the EOC for better rescue and
response
To ensure coordination within State, district and local authorities, EOC plays a very
important role. Directing the operations at the affected site, the need for coordination at the
district headquarter and the need for interaction with the state government to meet the
conflicting demand at the time of disaster are the responsibilities of the Divisional/Deputy
Commissioner and his team members. State/ District EOC helps Incident Management Team
to meet these conflicting demands. Keeping this in view, Delhi has setup 1 State level
Emergency Operations Centres and eleven Emergency Operations Centres for all the districts.
The State EOC has a permanent Disaster helpline number (1077) and is operational 24x7.
The District EOCs are also operational on a 24x7 basis. There is a plan for further
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strengthening the EOC building with equipments, manpower and other facilities.
Below, important activities of EOC have been described.
(c) Communication Room (Main Message Room)
The TETRA wireless system is in contact with EOC. In addition to that following facilities
would be available in the communication room:
- Telephones, fax and intercoms units for contact with the Deputy Commissioners,
- TERTA wireless network (up to tehsildar level) is functional,
- Help lines number 1077 has been setup for emergency related queries
(d) EOC Staffing/Manning EOC
Manning of EOC is required for making EOC operational during and post disaster situation.
Districts thereby have kept adequate adequate staff. There is a need of regular staff, staff on
requirement and staff-on disaster duty. Staffs have been kept for manning communication
room on 24 hours. Staff on call is there in the form of trained civil defence volunteers who
are called immediately on requirement. Staff on disaster duty can be appointed by Deputy
Commissioner. This staff can be drawn from the various government departments.
(f) Desk arrangement
In case of emergency Incident Commander/Deputy Commissioner and other team members
would be present round the clock in the office in EOC.

6.1.4 Preparation of Resource Inventory
Resource inventory means listing of various useful materials, manpower and vehicles etc
with their contact addresses and system of procurement. State/District EOC has already been
fed in India Disaster Resource Network (IDRN) which is a sub-component of ‘GOI-UNDP
Disaster Risk Management Programme’. The resource inventory is available online and can
be accessed from the server residing at MHA and NIC. The District EOCs are responsible to
update monthly and manage these details of IDRN data in a user-friendly manner.

6.1.5 Reliable Communication Systems
Delhi being a capital city already has well-established communication system but yet
disasters like earthquakes has witnessed partial or total collapse of general communication
system which delays flow of information from the disaster site consequently resulting delays
in relief operations. Therefore, establishment of reliable communication also plays a very
crucial role. TETRA network have been established in Delhi which is the most reliable
system in the time of disaster. These TETRA sets have been installed the EOCs for
strengthened communication system in all nine district offices and state headquarter office.
Use of HAM radios and satellite phones by DDMA will give added redundancy. DDMA is in
the process of notifying Disaster Management Lanes for smooth movement of Emergency
Responders during disaster situations.
Media management is required to ensure precise communication of the impact of disaster and
relief measures being taken and generate goodwill among stakeholders. Community
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management is to be done by communicating to the affected communities with a view
of preventing panic reactions, providing relevant information and handling welfare enquiries.
Similarly it is needed to establish feedback mechanism including communication network to
get feedback on relief measures.

6.1.6 Preparation of Response Plan
One of the important tasks during preparedness phase is formulation of a response plan. It
basically helps in quick mobilization of manpower, resources and in performing various
duties. The response plan explains a hierarchal system of Emergency Response Functions in
terms of tasks and assigned responsibilities to different agencies. It also lays down an
Incident Response System under the directions of Deputy Commissioner of every district or
divisional Commissioner (depending upon the extent of disaster). This whole exercise helps
in reducing confusions and result in prompt and coordinated response. Activation of trigger
mechanism by Incident Commander, Functioning of EOC and Response of Emergency
Support Functions can be tested every year in form of mock drills for resolving perplexity
occurring during actual scenario. A total of 8106 awareness programmes, 3912 training
programmes and 2576 mock drills were conducted by DDMA in the period 2009-2013. 1222
RWA plans and 5990 school DM plans have also been prepared. The mega mock drill of 15th
February, 2012 and DEMEx mock drill of 4th December, 2012 helped to test the DM plans
and the audit report of observers from Indian Army has suggested for improvement in
response operations at EOC, hospitals, incident sites and relief centers during disaster
situation. Each district shall formulate their district disaster management plans as per the
guidelines of NDMA.
The audit report of mega mock drill by Indian Army described the following lacunas:
Emergency Operation Centre

Incident Sites

Hospitals

Relief Camps

1)
2)
3)
4)
5)
6)
7)
1)
2)
3)
4)
5)

In adequate space
Poor equipping
No representations by ESFs
Non compatible communication
Absence of resource inventory
No feedback system
EOC needed to be housed in sturdy place.
Poor response time
Poor handling of causalities
Lack of basic equipments with rescue teams
Poor crowd control
Poor command and control

1)
2)
3)
4)
5)

Lack of disaster ward
Poor handling of causalities
In adequate resources
Absence of Media relating and display boards
In proper distribution of injured and poor
maintenance of dead and discharged personnel.
1) Lack of basic amenities
2) Housed in unsafe structures
3) Poor stocking of resources
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The audit report of DEMEx listed following lessons learnt:
Sl. No.
1.
2.
3.
4.
5.
6.
7.
8.

Lesson Learnt
Capacity Building: There is a requirement in terms of equipments, training and
joint exercise
Awareness: Stake holders were not aware of their roles.
Training: ESFs require further improved training for skill building
Feedback System: Feedback given in hot-wash needs to be implemented
Built in Redundancy: Redundancy urgently required in communication, building
design and response
Frequency of the exercise: Table Top exercise should be held once in three months
and mock drill once in six months
Best practices cell: DDMA/NDMA need to establish this for improving drill
conduction.
Exercise Setting: In future mock exercise may be limited to single ESF for better
observation and subsequent refining of procedures.

6.1.7 Training and Capacity Building
Disaster Management is a multi-organizational effort requires training on execution and
coordination related subjects. Therefore wide ranges of trainings related to management and
planning skills are highly required for potential officers in order to equip them for specialized
disaster-related tasks.
Training requirements are likely to comprise of core activities of emergency management
such as Incident Response System, Emergency Response Functions, basic management skills
and specialized training on search and rescue, first aid etc. Persons who have trained so far
are:


Government Officers at par with the rank requirement under Incident Response
System



Team leaders and members of Emergency Support functions



Quick Response Teams at headquarter and field level



Community level taskforces including Civil Defence Volunteers, NYKS, school
students, RWAs, NGOs, Market Associations etc.

Delhi Disaster Management Authority shall continue organizing several seminars and
workshops with the help of various research institutions, Civil Defence and Home Guard,
Fire fighting department, Health departments etc. A record of trained manpower shall be
maintained by each department and their preparation shall be noticed during mock-drill.

6.1.8 Community Awareness and Community Preparedness Planning
The hazard and risk analysis of the state indicates that there is a high need of community
awareness through public awareness programmes on the following themes of disaster:
- Types of disasters and basic do’s and don’ts
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- Post disaster epidemic problems
- Construction and retrofitting techniques for disaster resistant buildings
- Communication of possible risk based vulnerable areas in the district
- Evacuation related schemes and community preparedness problems
- Non-structural mitigation measures.
Volunteers and social organizations shall also play a vital role in spreading mass scale
community awareness. Media shall also play an important role in raising awareness and
educating people. Delhi Government have developed large scale Information Communication
and Education material in the form of booklets, handbooks, manuals, posters and flyers etc.
These documents are distributed in all the offices, schools, institutions and residential
colonies.
Community Disaster Management Planning is one of the vital components of community
preparedness. It involves all important parameters related to hazard awareness, evacuation
planning, and preparation of resource inventory, formation of community level taskforces and
committees which will enhance capacities in communities in combating a disaster in a
predefined manner. Delhi Disaster Management Authority is working with UNICEF for
developing a system of warehouses in Delhi for disaster response. These warehouses ranging
from about 10 acres to 22 acres would provide localized community response equipped with
essential supplies. These would also work as relief shelters and training centres.
District authorities keep on fostering community planning exercises in local areas. District
administration has also been imparting trainings to the communities with the help of Civil
Defence, Nehru Yuva Kendra Sangthan, St. John Ambulance Brigade, Indian Red Cross
Society and NGOs etc. Yet more steps required to be undertaken for encouraging community
based disaster management planning initiative.
The primary functions of NGOs, RWAs, NYKS and other such community based
organisations during disasters would be First Response; Basic Relief and Rescue; and help
maintain peaceful coordination between administration and General Public. Commemorating
the organisation of first ever mega mock drill on earthquake safety in India by DDMA on
15/02/2012, each year the day of 15th February will be observed as Earthquake Preparedness
Day. Similarly October 13th of each year will be observed as International Disaster Reduction
Day as declared by United Nations.

6.1.9 Capacity Building of Community Task forces
District administration, Medical officers, Trained volunteers, Delhi fire Services, Civil
Defence and NYKS etc. are responsible for building capacities of community taskforces in
search and rescue, fire-fighting, warning dissemination, first-aid and damage assessment etc.
Potential of these organisations need to be optimised to support all community based
initiatives. DM training needs to be included in their programmes. Special training campaign
shall be launched to strengthen their capacities. Partnerships with RWAs on Bhagidari
platform and with NGOs shall be developed for community capacity building to face
disasters. All the District DMAs shall prepare and maintain the list of NGOs/CBOs of the
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district, along with details of their functional specialization/capacity and geographical
coverage.
District level Medical Officer organizes seminars for training taskforces and volunteers in
basic first-aid with the help of Civil Defence & Home Guard, St. John Ambulance and CATS
shall. Delhi Fire Service along with Civil Defence & Home Guard shall impart training on
search and rescue and fire fighting.

6.1.10 Simulation Exercises
To encourage participation in a coordinated manner simulation exercises on various disasters
are very important. These exercises help in institutional building at various levels. Mock
exercises have been promoted at state, district and community level. As the State response
plan is ready, mock-drills is organized regularly by the State Government. Mock exercises
help in improving response time and also test reliability. Therefore mock-drills are organized
involving all the required agencies on regular basis. These drills also help in updating the
response plans. Delhi Disaster Management Authority is responsible for conducting mock
drills. Mock drills shall be arranged on regular basis for cinema halls, hospitals, malls, market
places, metro stations and other strategic locations on regular basis. Each district shall
prepare a calendar of mock drills in the beginning of the financial year.
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6.1.11 Community preparedness strategies
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6.1.12 Resource Availability
During past disaster, it has been observed that a comprehensive database of disaster
management related inventory is essential for an organized response. More often than not,
lack of proper and adequate information has hampered swift and measured response resulting
in delay which could be critical in such eventualities. Therefore, a need was felt to prepare a
database of such resources, from Village level to State level. DDMA, as part of the Disaster
Risk Management Programme formulated by UNDP and MHA, GoI had created a web based
portal named State Disaster Resource Network (SDRN) which contains a database of
resources at the Village, Taluka, City and District level which can come in handy during
disaster situations. A resource network of more than 18,000 villages had been created in
SDRN.
THE INDIA DISASTER RESOURCE NETWORK (IDRN) – DELHI

In the phase of escalating disaster risk in India, it has become highly critical to be prepared
with preventive measures along with access to relevant resources system like the India
Disaster Resource Network (IDRN) to be handy 24x7 from district to national level.
IDRN is a nation-wide electronic inventory of resources that enlists equipment and
human resources, collated from district level Government line departments and agencies. It is
a web based platform, for managing the inventory of equipments, skilled human resources
and critical supplies for emergency response. The primary focus is to enable the decision
makers to find answers on availability of equipments and human resources required to
combat any emergency situation. It is website whereby all the disaster relief necessary
information and resources pertaining to various emergency support functions such as fire
fighting, health services, search and rescue, shelter, transportation, etc are monthly updated
for smooth access to responders during emergency situations. Precise information on location
and quantity of emergency resource is vital for timely and adequate disaster response.
A new State Disaster Resource Network (SDRN) is also needed to be developed
which would be integrated with the geospatial database of Delhi maintained by GSDL. The
data of districts regarding emergency resource inventory need to be integrated in SDRN
which would in turn be integrated with IDRN.
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6.1.13 ESF Specific Preparedness Plan
Following is the summarized Emergency Support Function wise preparedness plan:
COMMUNICATION
Sl.
No.
1.
2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

Preparedness Measures
Prepare operational checklists
Prepare and update inventory of equipments
and resources on monthly basis and also
prepare the details of resources and manpower
to be prepositioned at strategic locations in the
advent of any disaster, based upon need
analysis
Prepare a list of private agencies and experts
for providing support in restoration of
communication
Identify the exchanges, towers and other
communication infrastructure vulnerable to
disasters and carryout correctional measures
Constitute Quick Response Teams (QRTs) at
Sub-division level and disaster management
groups at state, district and zonal levels
Deploy equipped manpower at the identified
wireless posts of Flood Control Deptt. during
flood warning period of the year
Procure response equipments and conduct
training of QRTs in restoration of
communication
Assess the functionality of existing VHF
Wireless systems and need of temporary extra
arrangements for the area/location likely to be
affected
Establish modern GIS enabled State and
District EOCs
Establish alternate communication systems
such as HAM radio and satellite phone
network
Bring all the ESFs to common communication
platform, to be accessed by Revenue
Department during disasters
Prepare checklists of items and plans for
regular updating of IDRN and DSSDI, for all
the Departments in consultation with them
Convene coordination meetings with line
ESFs, at least once in six months

Agency

Timeline

All
All

0-6 Months
0-6 Months

MTNL, NIC

0-6 Months

All the telephone 1-2 Years
companies of Delhi
All

0-6 Months

I & FC Department, Revenue
Department
All
1-2 Years

Revenue
0-6 months
Department, Delhi
Police
Revenue
Department
Revenue
Department

1-2 Years

Revenue
Department

1-2 Years

Revenue
Department

6-12 Months

MTNL

-

1-2 Years

84

Delhi Disaster Management Plan
Vol.1

EVACUATION
Sl.
No.
1.

2.

3.
4.

5.

6.
7.

8.

Preparedness Measures

Agency

Formulation of crowd management plan for Delhi
Traffics
places of prominent public gathering
Police, Delhi Fire
Service
Ensure that evacuation plans of strategic Delhi Fire Service,
buildings (Cinema hall, mall, high rise DDMA
building, etc.) are ready
Designation of evacuation routes in hazardous Delhi Traffic Police
areas
Constitute Quick Response Teams (QRTs) at All
Sub-division level and disaster management
groups at state, district and zonal levels
Prepare the details of resources and manpower All
to be prepositioned at strategic locations in the
advent of any disaster, based upon need
analysis
Prepare operational checklists and manuals
All
Ensure the staffs are well trained on skills of All
special handling care for disabled, women, old
aged, diseased and children during evacuation
Convene coordination meetings with line Delhi Police
ESFs, at least once in six months

Timeline
6-12 Months

6-12 Months

6-12 Months
0-6 Months

0-6 Months

6-12 Months
6-12 Months

-

SEARCH & RESCUE
Sl.
No.
1.
2.
3.
4.

5.

6.
7.
8.

Preparedness Measures
Prepare handbook on team equipment
Develop
SOPs/Field
Guides/Checklists/Emergency toolkit
Prepare training calendar for staff
Constitute Quick Response Teams (QRTs) at
Sub-division level and disaster management
groups at state, district and zonal levels
Prepare and update inventory of equipments
and resources and prepare the details of
resources and manpower to be prepositioned at
strategic locations in the advent of any disaster,
based upon need analysis
Procure additional equipments required for
effective response
Establish State Disaster Response Force
Convene coordination meetings with line

Agency
All
All

Timeline
6-12 Months
0-6 Months

All
0-6 Months
Delhi Police, Fire 0-6 Months
Service,
Civil
Defence
Delhi Police, Fire 6-12 Months
Service,
Civil
Defence, Army

All

1-2 Years

DDMA
Home Department

2-5 Years
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ESFs, at least once in six months
HEALTH & TRAUMA CARE
Sl.
No.
1.

2.

3.
4.

5.

6.
7.

8.

9.

10.
11.
12.

Preparedness Measures

Agency

Timeline

Prepare inventories of agencies that can
provide medicines, equipments and medical
care in emergency
Prepare inventory of equipments, manpower
and specialization and develop information
network

Directorate
of 0-6 Months
Health Services &
Hospitals
Directorate
of 1-2 Years
Health
Services,
MCD, NDMC &
Hospitals
Prepare Operational checklist for handling All
0-6 Months
mass casualty and public health emergency
Maintain a stock of essential medicines, drugs Directorate
of 0-6 Months
and vaccines in all the health centres and Health Services
prepare the details of resources and manpower
to be prepositioned at strategic locations (eg.
Low lying areas) in the advent of any disaster,
based upon need analysis. Also update this list
annually
Constitute Quick Response Teams (QRTs) at Directorate
of 0-6 Months
Sub-division level and disaster management Health Services
groups at state, district and zonal levels
Establish Hospital Incident Command System
Hospitals
0-6 Months
Prepare checklists of measures for maintaining Directorate
of 0-6 Months
hygienic conditions
Health
Services,
MCD, NDMC
Ensure existence of alternate power supply DHS
0-6 Months
system in the form of generator/inverter
system, in each hospital
Ensure distribution of chlorine tablets, ORS MCD, NDMC
powder in flood vulnerable areas. Ensure
regular fogging and decontamination of
communicable diseases vulnerable areas
Establish disease surveillance mechanism in DHS,
MCD, 1-2 Years
association with all the hospitals, and health NDMC
centres
Prepare database of resources and SOP for Directorate
of 6-12 Months
psychosocial rehabilitation
Health Services
Prepare action plan for veterinary response Development
6-12 Months
during disaster situation
Department
Ensure appropriate vaccination of domestic Development
animals before disaster period and also Department
provision of mobile veterinary health camps in
disaster vulnerable areas
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