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Executive Summary and Recommendations

The HPC (High Powered Committee) constituted at the behest of the Prime Minister by
the Ministry of Agriculture, under the chairmanship of Shri J.C Pant, former Secretary to
the Government of India, vide an order dated August 20, 1999 was set up with the
primary goal to suggest institutional reforms and a system of disaster management
through the preparation of Disaster Management Plans at the National, State and District

levels.

The HPC conducted a series of consultations with a number of government, non-
government, national and international agencies and media organisations who submitted
their findings on the disaster mitigation and management scenarios in their respective
areas. The observations and recommendations so developed became the basis for
developing the planning process for prevention, preparedness and response at national,

state, district and local levels.

1. Introduction

A Disaster is an event triggered by natural or man-made causes that leads to sudden
disruption of normal life of society, causing widespread damage to life and property.
Disruptions in India caused by frequent disasters due to earthquakes, landslides,
droughts, floods and cyclones, and occasional man-made tragedies like the Gas Leak at
Bhopal have stirr5ed the nation’s imagination leading to, inter alia, establishment of the

High Powered Committee on Disaster Management.

Overview of Disasters

In the 1970s and the 80s, droughts and famines were the biggest killers in India, the
situation stands somewhat altered today; it is probably a combination of factors like
increased irrigation development and better reservoir management and food security
measures that has greatly reduced the deaths caused by droughts and famines. Floods,

cyclones and earthquakes dominate (98%) the reported injuries, with ever increasing
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frequency in the last ten years. The period from 1973 to 1997 has been associated with a
large number of earthquakes in Asia, that have a relatively high injury- to death ratio.
Floods, droughts, cyclones, earthquakes, landslides and avalanches are some of the
major natural disasters that repeatedly and increasingly affect India. The fast pace of
growth and expansion without comprehensive understanding or preparedness has
brought forth a range of issues that seek urgent attention at all levels. In the absence of
such measures, the growing numbers in our population are at a risk of prospective
hazards such as air accidents, rail accidents, road accidents, boat capsizing, building
collapse, electric fires, festival related disasters, forest fires, mine flooding, oil spills, serial
bomb blasts, and fires. The safeguards within existing systems are limited and the risks

involved high.

Vulnerability Profile of India

Vulnerability is defined as "the extent to which a community, structure, service, or
geographic area is likely to be damaged or disrupted by the impact of particular hazard,
on account of their nature, construction and proximity to hazardous terrain or a disaster
prone area.... The concept of vulnerability therefore leads to calculation of risk. Risk
management would therefore mean the level of social and economic ability to cope with
the resulting event in order to resist major disruption or loss. This susceptibility and
vulnerability to each type of threat will depend on their respective differing characteristics.
With such an understanding vulnerability was examined by the HPC on physical as well

as socio-economic parameters.

2. Emergence of a Holistic Approach: Setting the Context

Himalayan Regions

The Himalayan region of India, characterized by a wide variation in topography, geology,
soil, climate, flora and fauna and various ethnic groups having different socio-cultural
traditions, is a unique geographical entity of our country. Human activities in this region
are the prime cause of environmental degradation all over the world. The effects of
human activities on environment may be direct or indirect, small or big, slow or fast,
predictable or unpredictable depending on the nature, intensity or frequency of the

disturbance to natural ecosystem.
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Riverine Regions

Communities living in the great plains of India that spread across northern, western and
central parts of the country, and also include inland parts of the larger coastal states, are
vulnerable to a host of disasters. These communities are settled in river basins and
predominantly depend on agriculture. They are subjected to extremes of rainfall - vaery
high rainfall and very low rainfall. These facts make them most vulnerable to river
flooding and also to food scarcity during droughts. Such regions suffer from two major

problems of floods and food insecurity.

Coastal Regions

Natural disasters, primarily cyclones, accompanying storm surges and coastal erosion,
affect coastal communities regularly, bringing widespread miseries with them. However,
the damages incurred due to these disasters have grown in recent past. One of the main
reasons for this is growing population pressures in the coastal regions. This continuing
trend of settlements in hazardous zones, predicted climatic changes in the coming
decades is excepted to result in a rising sea level, that indicates a possibility of increasing

occurrence of disasters in these communities.

Constitutional and Legal Context

The subject of disaster management does not find mention in any of the three lists in the
7th Schedule of the Indian Constitution. The basic responsibility for undertaking rescue,
relief and rehabilitation measures in the event of natural disasters, as practiced, is that of
the concerned State Governments. Role of the Central Government is supportive, in
terms of supplementation of physical and financial resources and complementary
measures in sectors like warning, transport and inter-state movement of food grains, etc.
On the legal front, there is no enactment either of the Union or of any State Government

to deal with the management of disasters of all types in a comprehensive manner.

Multi-Hazard Approach by Governments and Concerned Agencies

In the recent past, government response to natural disasters has progressively improved
in terms of its effectiveness. This is chiefly due to the emergence of well organized
administrative machinery, presence of Relief Manuals at district level, predetermined

allocation of duties and recognized public private partnerships. However, the absence of
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an integrated policy at national level has led to overlooking of some of the vital aspects of
disaster management. Presence of such a policy helps clearly define government's basic
approaches on a continuing basis, it provides for an appropriate legislation and
associated regulations in this regard besides an overall national competence and self-

reliance vis-" -vis international initiatives.

3. HPC on Disaster Management

Mandate, Terms of Reference and Key Considerations

The HPC was constituted in August 1999 under the Chairmanship of Shri J.C. Pant. HPC
members were drawn from the Ministries, States, NGOs and experts from relevant fields.
It was the first attempt in India towards evolving a systematic, comprehensive and holistic
approach towards all disasters. The original mandate of the HPC was confined to
preparation of management plans for natural disasters only. However, it was expanded to
include man-made disasters in order to develop an effective plan of action that would
encompass disasters of all origins and shades. The Terms of Reference of the HPC
were subsequently enlarged to include non-natural or man-made disasters also with the
approval of the Prime Minister vide order dated April 17, 2000. Representation from
concerned Ministries dealing with industrial, nuclear, biological, chemical disasters was

ensured by way of inclusion of experts from these Ministries.

The HPC constituted five sub-groups to go into details of five major classifications as
decided by the HPC. In an effort to ensure comprehensive coverage to the vast subject
of disaster management, it also commissioned a number of research studies and set up
special committees to look into certain important aspects of disaster management in
appropriate detail. A list of the support documents produced by these sub-instruments of
the HPC is annexed. The HPC has drawn heavily on these documents wherever

acceptable, as they did not always conform to its view
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4. Select Global Practices

In 1989, the General Assembly of the United Nations proclaimed the decade 1990-2000
as the International Decade for Natural Disaster Reduction (IDNDR). At the World
Conference on Natural Disaster Reduction in the city of Yokohama, Japan in 1994, deep
concern was expressed for the continuing human suffering and disruption of development
caused by natural disasters and a Yokohama Strategy and Plan of Action for a Safer

World was developed.

HPC studied systems of disaster mitigation and management worldwide. The UN and
USA systems of disaster management were studied by the HPC in detail, alongside the
systems of countries like Bangladesh, Japan and Australia.. Note was taken of the fact
that a nation like Bangladesh that is recurrently affected by disasters has set up separate
ministry for disaster management. Special mechanisms such as the SUMA (WHO-PAHO)
system for supply management and FEMA’s Incident Command System were also
studied. Projects including HAZUS, RADIUS and GESI that have become international
models for disaster management action were studied for their applicability to India.
Lessons were drawn from the study of the above practices and appropriate adaptation

was attempted for the national plan preparation exercise.

5. Disaster Mitigation and Preparedness

The world conference on Natural Disasters at Yokohama in May 1994 was a definitive
step in Disaster Mitigation and Preparedness Planning. It emphasised that natural
hazards were beyond the control of human beings, however vulnerability towards

disasters usually stems from the human interventions and activities.

Principles of Mitigation and Preparedness were discussed in detail and strategies

formulated thereupon. Risk assessment was recognized as a critical need.
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6. Ushering in a New Culture of Disaster Management

Culture of Preparedness

It is not possible to do away with the devastation due to natural hazards completely.
However, experience has shown that destruction from natural hazards can be minimized
by the presence of well-functioning warning systems, combined with preparedness on the
part of the vulnerable community. Warning systems and preparedness measures reduce
and modify the scale of disasters. A community that is prepared to face disasters,
receives and understands warnings of impending hazards and resorts to precautionary

and mitigatory measures, and is able to cope better and resume normal life sooner.

Culture of Quick Response

Following cataclysmic events such as the Orissa Super cyclone (October,1999) and the
Gujarat Earthquake (January, 2001), the HPC has highlighted the need for the Central
Government to respond promptly and in the most appropriate manner. An appropriate
organisational set up at the state level to cope with incoming relief and rescue measures
is an urgent necessity, so that in disaster situations of colossal magnitudes, no time is lost
in directing the incoming relief and rescue measures to the exact locations where they are
required. The principle of quick response has been underscored in the plans for National,
State and District level. The proposed design and layout of documents provide for easy

and quick reading on appropriate action to be followed.

Culture of Strategic Thinking

HPC has emphasized the crucial importance of strategic thinking to combat disasters,
and the need of networking institutions engaged in the pursuit of knowledge. Based on
the deliberations of the committee, a National Disaster Knowledge Network has been
proposed. It was also felt that National Centres of Excellence be established. The
process of recording data during any disaster situation must be properly structured for
different types of disasters, for which networking of knowledge would be essential. Such

an exercise would also be useful in forecasting disaster situations.
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Culture of Prevention

The communities actively involved in working on prevention of natural disasters before
they strike belong to all groups of society: international and regional organizations,
national governments or private firms, local administrations and specialized associations.
It is important to instill a culture of prevention in disaster managers and all communities,
at all levels: action to save lives must be taken before the disaster strikes. Early warnings

and conscious developmental planning are key elements to preventive planning.

7. Operational Framework

Part I: Frameworks

Constitutional Framework

The subject of disaster management does not find mention in any of the three lists in the
7" Schedule of the Constitution. However, the State Governments are provided financial
assistance for meeting expenditure on identified six natural calamities on the basis of the
recommendations of Finance Commissions to ensure that the assistance is used only for
calamity relief. A Calamity Relief Fund has been constituted by each State, where annual
assistance is credited and utilized on the basis of guidelines issued by the Union Ministry

of Finance.

Legal Framework

In the absence of an enactment, the HPC has prepared a [MNational Calamity
Management Act...; which has been circulated to all States as well as all the concerned
ministries of Government of India for their comments. The Act aims at ensuring efficiency
and effective management of natural and other calamities, for achieving greater
coordination and responsiveness with respect to prevention and mitigation of disasters as
also to provide better relief and rehabilitation of victims of disasters. The proposed
National Calamity Management Act envisages the formation of a National Centre for
Calamity Management for the purpose of effective management of all disasters arising

out of calamities. A Committee to prepare a Model State Disaster Management Act was
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constituted by the HPC. The Committee finalised the Model State Disaster Management

Act which has also been circulated to all the States.

Organisational Structure

Disaster management needs a dedicated political commitment at all levels of national and
local government. A structure with clearly defined authority and appropriate budget to
maintain an effective disaster plan is needed. Preparedness plans should be

comprehensive in scale and operational, ideally through a nominated national body.

Central Level

The HPC deliberated at length on the need for a comprehensive and efficient national
level disaster management system, and recommend that a separate Ministry of Disaster
Management may be created armed with appropriate instrumentalities in a phased
manner. Strengthening of Authorities and Centres such as the NCCM and other Disaster
Management Institutes and opening of new centres, if and when necessary, to revamp
support functions seem essential. With the kind of direction we seem to be moving in,
that is a multi-hazard and comprehensive management strategy, the national approach
has to look at the whole cycle of disaster management activities, and therefore, after
weighing all options, the HPC arrived at the recommendation of a separate ministry. The
HPC further recommends a Cabinet Committee on Disaster Management, an all party
National Council on Disaster Management, assisted by a Working Group which would be
a body of experts, comprising a Scientific and Technical Advisory Committee as its
subset. The National Institute of Disaster Management and the National Centre for
Calamity Management will be bodies that will assist in the operationalization of plans and

procedures of these higher-level bodies.

State Level

In Keeping with the federal structure of the country, the responsibility to cope with the
natural disasters is essentially that of the State Government. The role of the Central
Government is supportive in terms of supplementation of physical and financial

resources.
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District Level

The district administration is the focal point for implementation of all government plans
and activities. Considerable powers have been vested in the District Collector to carry out
relief operations in the shortest possible time. In the event of the shortage of funds, he is
also empowered to draw money from the district treasury under the emergency powers.
The district administration is also required to prepare an advance Contingency Plan
depending on the type of disaster likely to affect the district. The actual day-to-day
function of administering relief is the responsibility of the Collector/District
Magistrate/Deputy Commissioner who exercises co-ordination and supervisory powers

over all departments at the district level.

Part Il: Instruments

Governance

Disaster management should be seen as a part of good governance. The 73rd and 74th
constitutional amendments have been a turning point for Panchayati Raj Institutions and
Urban Local Body System. These institutions can be effective instruments in tackling
disasters through public education, preparedness and early warning. These institutions
are in a better position to undertake relevant tasks than the State and Central
government, and can be relied at the time of relief distribution, in providing shelter to

victims, medical assistance etc. due to their proximity to the communities.

Health & Medical Care

Health and medical care is one of the most critical and immediate response components
in any disaster situation. Adequate planning needs to be carried out for Medical First
Responders (MFR), Medical Assistant Teams (MAT), Mobile hospitals, Hospital

preparedness for mass casualties, Epidemic prevention, and Trauma counselling.

Use of technology
The use of state-of-the-art technology is required for effectively implementing preparatory
as well as response actions, including search and rescue. The key areas to be

addressed under use of technology are: communications, remote sensing and GIS.
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Capacity Building

Capacity building is a complex, long-term phenomenon that requires the development of
human resources, the establishment of well functioning organisations within a suitable
work environment and a supportive socio-political environment, for improving the
performance of institutions and personnel. For planning and implementation at all levels
Capacity Building is critical. Appropriate level of training and knowledge availability is

required otherwise such plans would tend to be incomplete and short sighted.

Education and Youth Movement

The HPC considered education as one of the most important thrust areas in order to
achieve its defined paradigm shift from a culture of response to culture of preparedness.
It is strongly felt that prevention, mitigation and preparedness are possible only through
large-scale awareness and knowledge generation and dissemination, for which the
education sector needs to play a critical role. The role of basic education system, college

and technical education system as well as youth movement was dealt with in detail.

Mapping

In order to assess the mapping needs of the vulnerable areas for disaster preparedness,
a sub committee on Mapping Mission was constituted by the HPC. The sub-committee in
its report has recommended taking up a pre-disaster proactive approach consisting of
prevention, reduction and mitigation with hazard maps prepared for this purpose. The
Committee was of the view that easy availability of maps for each disaster focusing on
the vulnerable areas would go a long way in managing future disasters. Eventually the

country should produce large scale multi-hazard maps.

Insurance

Despite efforts at mitigation, economic losses from natural disasters continue to grow
exponentially. In such a situation, insurance has played a very important role in disaster
mitigation, but much more needs to be done to institutionalize and popularize this

instrument.
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International and Regional Cooperation

The HPC recommends that collaboration among SAARC and other countries, especially
neighbouring countries with respect to seismic data exchange, flood management,
cyclone, monsoon forecasting systems, technology transfer, training, knowledge network,
would go a long way in managing disasters holistically especially in terms of pooling of

resources and expertise.

Part Ill: Roleplayers

The Communities, NGOs and Media were recognised as emerging roleplayers in the
arena of disaster mitigation and management and the need was felt for strengthening
their operational frameworks. The roles of knowledge based institutions, including
Disaster Mitigation and Management Institutes, Fire Services, Police and Para-Military
Forces, Civil Defence and Home-Guards, Armed Forces, Ex-Servicemen, PSUs and

Private Sector are also examined and recommended upon.

8. Planning Process

Vulnerability Based Planning was taken as the basic approach towards plan preparation.

Disasters are graded at three levels:

L1: A District Level disaster, within the capabilities of the District Administration to
deal with

L2: A State Level disaster, within the capabilities of the State Government to deal with

L3: A National Level disaster, requiring major direct intervention of the Central

Government

In addition to the disaster situations, the following ‘peace-time’ situation has also been
identified:
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LO: A ‘no-disaster’ situation. This is the level at which surveillance, preparedness,

prevention and mitigation activities must be focused on.

Trigger Mechanism
The concept of Trigger Mechanism has been incorporated by the HPC as an emergency
quick response mechanism, which would spontaneously set the vehicle of management

into motion on the road to disaster response process.

National Disaster Response Plan

The National Disaster Response Plan primarily explains processes and mechanisms that
are brought into action after the Declaration of L3 in case of any disaster. It also defines
the approach of the HPC towards management of disasters and the role of the National
Government. The Plan outlines a step-wise progress of activities in the following phases
of disaster: Pre disaster Warning, Disasters where warnings can be given, Disasters
where effective warning cannot be given, De-warning, Central Relief Commissioner’s

meeting with Crisis Management Group, Quick response.

State Plan Guiding Principles

The HPC constituted five theme-specific sub groups of Model State Plans for the five
different groups of disasters. These committees were given the mandate to prepare
model state disaster management plans for the group of disasters that have been
assigned to each committee. Based on the initial findings of the report prepared by the
sub groups and subsequent deliberations, it realized that it was not possible to develop a
model plan to be complied with by all States, given the variation in the contextual
attributes of the different States in the country. The HPC Secretariat has hence prepared
a set of Guiding Principles for a Model State Plan. An exercise would have to be taken
up with each State, in order to develop state specific plans, in accordance with individual

State attributes.

District Disaster Management Plans
HPC constituted a special committee to prepare a model District Disaster Management

Plan. During the course of plan preparation, the Committee organised a number of
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sensitization workshops for District Collectors of identified vulnerable districts of the

country.

It is proposed that while preparing the District Disaster Management Plan, the structure of
the Plan should permit easy and quick retrieval of relevant information on which the

authority/individual may to have to act upon.

9. Financial Arrangements

Calamity Relief Fund (CRF)

The policy and arrangements for meeting relief expenditure are, by and large, based on
the recommendations of successive Finance Commissions. Earlier however margin
money was allocated to each state for meeting immediate expenses on relief measures.
The quantum of margin money was calculated by averaging non-plan expenditure
(excluding advance plan assistance and expenditure of a plan nature) on relief measures.
One of the concerns the HPC raised in the context of financial arrangements is the fact
that the CRF and NCCF may cover only six natural disasters as per the
recommendations of the Finance Commission. The HPC also recommends evolving
appropriate instruments for coverage of financial support to other types of disasters as

well, apart from the six that have been suggested.

District Level Funds

In view of the Eleventh Finance Commission not recommending the creation of district
level CRF or contribution thereto from State CRF, it was felt that the fund could be
entirely created out of public contribution and donations. To take account of disaster
mitigation and management components in the development process, concept of ten
percent allocation from plan funds at all levels to be earmarked is recommended. This
also emerged from the workshop of the SIRDs at NIRD, Hyderabad and was resolved
therein. Itis hoped that this will bring in a culture of mainstreaming disaster management

in the development process.
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Financial Discipline

There is a long felt need for financial discipline within disaster management financial
arrangements. Once the Finance Commission has made certain recommendations, which
are accepted by Government of India, there should be no room for tempering with them.

Public money is a trust, to be fully utilised when needed and be dealt with scrupulously.
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Recommendations

1. General

1.1 Framework.

Considering the mammoth work done by the High Powered Committee in terms of the
scope of its terms of reference and also the large number of disasters as diverse as
natural to manmade to biological to evolve a framework for writing the recommendations
of its work is a challenge in itself. Various formats and framework for the
recommendations were considered like following the sequence of the terms of reference
and key considerations, making recommendations with relation to national, state, district
and local community or disaster-wise including an indication of the nodal organisation
responsible for its implementation. Timeframe in which recommendations can be
implemented is another aspect, which needs to be indicated including such
recommendations implementation of which will be a continuous process spread over a
number of years. After considering various options, it was thought that it would be best to
put the recommendations in the sequence of a disaster cycle and in a manner that
captures the essence of the work of HPC i.e. building Cultures of Preparedness, Quick
Response, Strategic Thinking and Prevention. Therefore, in keeping with this

approach, the recommendations have been put in the following framework:

General

Organisational Structures/Institutional Mechanisms
Culture of Preparedness

Culture of Quick Response

Culture of Strategic Thinking

Culture of Prevention

Implementation of the Recommendations

© N o g s~ NP

Legal Framework
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1.2 Vision.

To create a disaster free India, through the confluence of the cultures of Preparedness,

Quick Response, Strategic Thinking and Prevention.
1.3 Mission Statement

To raise through sustained collective wisdom and effort, and by every possible means,
the level of concern for the environment, the synergy of national capacities and the
intensity of peoples participation to such a commanding height that disasters are averted,

and ensuing losses are minimal, and infrequent.

2. Constitutional and Legal Framework

2.1 There is no mention of disaster management as a subject/item in any one of the
lists (central, state or concurrent) under Schedule 7 of the Constitution. Keeping in view
the importance that the field of disaster management has come to acquire in recent times
with enhanced level of public awareness about the obligation of the government, the
committee recommends that this issue needs to be debated in appropriate forum so that
a conscious view is taken about appropriate mention of disaster management in one of
the lists. (A subject not specifically mentioned in any of the three lists would ordinarily
have to be dealt by the Union government under entry 97 of the Union list. By this
interpretation as of now the subject would deem to be an entry under the Union List and
therefore Union Government would be entitled to pass a suitable legislation. However, by
practice and convention the primary responsibility for the management of any disaster is
borne by the State Government. In view of the above dichotomy and the importance
which is being currently attached to disaster management, nationally as well as
internationally, it is felt that a conscious view needs to be taken to make an appropriate

mention of the subject in one of the lists).
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2.2 Disaster Management Act

In addition to the constitutional framework, a need was felt to have a suitable
legislation to provide appropriate legal framework at the national and/or state level.
Keeping this in view the committee recommended in its interim report | and Il the drafts of
a National Act for Calamity Management and a model State Disaster Management Act as
these drafts would facilitate and help generate informed discussion on the subject. After
the issue relating to the constitutional amendment has been settled the necessary action

would be required for the enactment of central and /or State Act.
2.3 Regulations

Subject to the enactment of the suitable legislation it will be necessary to evolve
detailed regulations to help in the enforcement of the law. Certain regulations/codes/laws
relating to various aspects of disaster management exist e.g. coastal regulations, building
codes, chemical accidents, fire safety. However the implementation and enforcement of
these remain weak in the country. Making the laws stringent to act as a deterrent, it is felt
that these codes/regulations/laws need to be reviewed wherever necessary and suitable

mechanisms evolved for stringent enforcement.

3. Organisational Structures/ Institutional Mechanisms

Organisational

3.1 Cataclysmic events sometimes assume the nature of a national crisis involving
the mobilization of practically the whole government at the highest level. The committee
feels that an institutional mechanism need to be created at the highest level by setting up
a Cabinet Committee On Disaster Management that would help continued and
sustained focus in this area at the highest level of the government. (It may be recalled
that a High Powered Task force under Defence Minister was constituted after the Orissa
Super Cyclone and an Empowered Group under the Home Minister was constituted in the

wake of the Gujarat Earthquake.)
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3.2 The All-Party National Committee under the Chairmanship of the Prime Minister
and the Working Group set up under the guidance of the Vice Chairman need to be
institutionalised as permanent standing bodies as the former would help generate the
necessary political will, consensus and support while the latter that is the Working Group,
being a body of experts will evolve the appropriate strategies for implementation of the
broad policy guidelines of the Cabinet Committee on Disaster Management (CCDM) as
well as the National Committee. It would have the advantage of political, governmental
and NGO representation apart from expert input. It is also suggested that the All-Party

National Committee be re-christened as National Council on Disaster Management.

3.3 Taking note of the global trend that progressively countries world wide and
international agencies are [Shifting focus from managing natural calamities to all hazard
management... i.e. the same institutional structure deals with naturatatastrophes as well
as [Complex... marmmade emergencies, since in the aftermath, the humanitarian
dimension is the same. It is felt that a separate institutional mechanism needs to be
evolved at the national level. It is recommended that a separate Ministry of Disaster
Management be set up for a sustained and focused effort in the area of disaster
preparedness, mitigation and management. This Ministry will deal with natural as well as
manmade disasters, however its role would be essentially concerned with networking and
co-ordination of national resources while the concerned ministries will continue to
discharge their responsibilities and finances in accordance with the respective disaster

management plans and work in close cooperation with the nodal ministry. .

34 The primary responsibility of managing a disaster lies with the state government, it
is necessary therefore to strengthen the institutional mechanisms at the state levels which
presently are very weak; focused only on relief. In the wake of the recent disasters new
structures and mechanisms have been evolved in the States of Orissa (Orissa State
Disaster Management Authority), Gujarat (Gujarat State Disaster Management Authority)
and Uttaranchal where a separate Department of Disaster Management has been
established which is presently combined with the Department of Health and Medical
Care. Weighing various options the committee feels on the lines of the pattern at the
national level a separate Department of Disaster Management and Mitigation be

established. However, it is also felt that the different states may deliberate on this issue in
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the context of their own situation and take steps to strengthen the institutional
mechanisms so as to be able to deal with all hazards to which they are vulnerable and

include all aspects of disaster management.

3.5 Many State Governments have Disaster Mitigation and Management Centres like
Centre for Disaster Mitigation and Management in Chennai and Disaster Management
Institute in Bhopal. Many State Governments may be well on their way to establishing
Disaster Mitigation and Management Centres, as being done by the Uttaranchal
Government. The HPC is strongly of the view that creation and strengthening of network
of such Centres will reinforce the disaster management apparatus of the country, and be
encouraged. The Disaster Mitigation and Management Centres should endeavour to take
all such investigations, studies and tasks as identified according to the felt needs and
national and state priorities. Both Central and State Governments should turn their first
attention to strengthening of existing institutions and Centres by way of capacity building,
modernization, staffing and funding. Before the new Centres are opened, it should be
ensured that they will be adequately funded so that they pro-actively perform rather than

passively respond, as is commonly seen in our resource starved situation.

3.6 Taking note of the fact that across the globe in most of the countries the national
investment strategies are shifting emphasis to regular yearly investment in disaster
preparedness and mitigation so that the communities invest in risk reduction on a
continuing basis, it is felt that a change in the nomenclature of the concerned
organisations/department/functionaries will help bring about the necessary change in
approach and focus. It is therefore recommended that nomenclature such as Relief
Commissioner may change to Commissioner/Secretary In-Charge of Disaster

Management and like wise wherever necessary and appropriate.

3.7 In order to facilitate liase and co-ordinate with various agencies and organisations
at the national and international levels the resident commissioner of each state posted in
Delhi be also designated as Ex-officio Special Commissioner for Disaster

Management.

3.8 In view of the fact that action really takes place at the district, which is the cutting

edge of the administration, it is necessary to strengthen the set up and support system for
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the District Magistrate who provides the overall leadership. Therefore it is suggested that
the district relief committees that presently exist be reconstituted as District Disaster

Management Committee.

Institutional

3.9 National Centre for Calamity Management (NCCM) as suggested by Eleventh
Finance Commission and its structure as evolved by HPC needs to be set up at the

earliest.

3.10 Disasters, especially natural disasters permeate every aspect of our lives. Building
community leadership and a chain of trained community cadres through participatory
approach can help harness the resilience and resourcefulness of the community to cope.
Human resource development in this context assumes national importance. A network of
training institutions led by a national level disaster management institute with symbiotic
linkages with other National and State level institutions like National Civil defence
College, National Fire Service College, ATI's, Disaster Management Institutes, National
Institute of Rural development, State Institutes of Rural Development, Indian Institute of
Technology, Indian Institutes of Management etc. will need to be forged and developed.
Strengthening of the infrastructure and capacity building of these institutions in the area of

Disaster Mitigation will help synergise the national efforts.

3.11 A National Institute for Disaster Management to be established as a centre of
excellence in the area of creation of knowledge and its dissemination including training
and capacity building. The institute will have a full-fledged campus with all infrastructures
and resources to full fill its role as a centre of excellence. A full-fledged Emergency
Operation Centre will also be established at the institute which would serve an
alternate/backup of the National EOC during times of disasters and act as an

instrument for hands on training during normal times.

3.12 All the State level ATI and/or SIRD should have a full-fledged department of
disaster management and also be responsible for establishing the alternate State EOC.
Full-fledged EOC with clear conceptualised roles and all necessary infrastructure and

support to exist at the district level. To address the need for capacity building at the
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district level, institutional mechanisms for training should be established. This facility can
be created in one or more of the several institutions in existence at the district level such
as District Institute of Education and Training (DIET) and Teachers Training Institutes
(TTI), Polytechnics etc.

Funding & Infrastructure Support

3.13 Reconstitute the Calamity Relief Fund (CRF) provided by Tenth Finance
Commission , Rs 11,007.59 crores for years 2000-2005 as funds earmarked for state
level capacity building for disaster management and to act as a buffer for handling district
level (L1) and state level (L2) emergencies without support from Central Government.
State Disaster Management Ministry at the Centre will have full sway over decisions
pertaining to this fund and its application. Expenditure on restoration of infrastructure and
other capital assets except those that are intrinsically connected with relief operations and
connectivity with the affected area and population should be met from the plan funds on
priority. The CRF should be kept out of the Public Account of the State and should be
invested in a manner approved by the Ministry of Finance. A committee of Experts should
be constituted to review the list of items approved for incurring expenditure from the CRF,
and make recommendations for adoption by the Central Government. State specific and

District specific norms may also be developed in consultation with appropriate authorities.

3.14 Constitute two new funds at national level for handling L3 level disasters:

O A National Disaster Response (Rescue/ Relief/ Rehabilitation and Reconstruction)
Fund , i.e. Fund “A'. This will function as a repository of all receipts from
international funding, private/ corporate donations, and all cess on income taxes
levied to finance post disaster response to all mega-disasters or National Level
Emergencies and capacity building including human resource developed for
effective response preparedness.

O A National Disaster Prevention Mitigation and Preparedness Fund i.e. Fund B.
Essentially will function as a subset of Fund “A" in as much
as 20% of all inflows into Fund “A" will automatically flow into Fund "B". Fund "B’

will finance disaster prevention, mitigation and preparedness related activities
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relating to national, State or First Responder level capacity building including

human resource development.

To begin with this fund may be constituted with an initial corpus of Rs/- 500

crores.

3.15 An important resolution of the committee is that at least 10% of the plan funds at the
national, state and district levels must be earmarked and apportioned for schemes, which
specifically address prevention, reduction, preparedness and mitigation of disasters.

3.16 A district level CRF raised out of people’s contribution locally by the District
Magistrate and other people need to be institutionalised. In this regard all the places of
worship in the country could have a donation box separately for Calamity Relief. All such
funds collected are to be passed on to the district CRF from time to time. In order to
address district level needs and priorities, it is necessary that the District Disaster

Management Committees evolve the norms for expenditure from district level funds.
Code of conduct

3.17 The humanitarian imperative must come first and foremost, all other
considerations whether political, religious or other must remain outside the domain of
disaster management. There should be full co-operation between the various
government, voluntary agencies and relief workers with a commitment to perform to the

best of their abilities and they should refrain from public criticism of each other.

4.  Culture of Preparedness

4.1 Mapping Mission

The HPC constituted an expert group that went into various issues related to mapping
requirements for disaster management. Digitisation of maps in the scale of 1:50,000 is
permitted to be done only by a select few agencies and for restricted areas prior

permission is needed from Ministry of Defence. Survey of India could be the nodal
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agency. Based on their report the following recommendations are made which are to be

implemented in a planned manner, in a time bound, phased, manner:

Precision GIS / Digital Maps of all states / districts and all
urban centres with Spatial and Non-Spatial data be made
available, at appropriate scales.

Drawing of a blueprint of action, showing identified
activities, agencies, resources and funds for carrying out the
necessary exercise.

Survey of India maps to be suitably supplemented for
information relating to specific and individual disasters as
well as for planning of developmental programmes.

For disaster management the existing maps of 1. 50,000
and 1:25,000 to be used until supplemented by detailed
preventive planning by large-scale maps of 1:10,000 scale.

Production of topographic maps, especially for hazardous
locations on a priority basis to serve as an essential input to
production of hazard maps.

Seismic Micro-zonation of all major cities and urban
centres, with priority assigned to the seven metros with
detailed assessment of buildings and infrastructure for all
cities in Zone IV and V.

Hazard Specific Zonation Maps for all identified hazards
e.g. earthquakes, floods, cyclones and landslide based
maps, eventually leading to production of large scale multi-
hazard maps.

4.2 Remote sensing

In general remote sensing, GIS and GPS provide database which can be interpreted to
aid production of hazard maps, which have immense value in any kind of activities related
to disasters. For a quantitative base for disaster related operations the following activities

should be built into our management system:

Organise integrated spatial and non-spatial databases using
GIS tools in a systematic manner. Integration or synthesis
of spatial and non-spatial information within the framework
of a coherent data model and a linkage between the
different data sets would have to be done. This would
involve diverse information from variety of sources, requires
effective matching of similar entities and demands
information consistency across the data sets.
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Generation of spatial outputs, supported by tables/charts to
help in developmental planning and decision-making.

Conventional forecasting to be integrated with state of the
art technologies namely remote sensing, Data Collection
Platforms and Geographical Information System.

Development activities proposed should use maximum
possible information from remote sensing. Frequent
monitoring and evaluation should also be carried out.

Operational use of high technology (satellite/aerospace
data) for real time data acquisition and monitoring for
predicting disaster damage scenarios is needed.

4.3 Information Database

A robust and sound information database is the backbone of any system and it

facilitates any strategic planning, even disaster response with a prioritisation of activities

and optimisation of resources. It is therefore felt that access to such information is

primary and the following efforts should be made, as a part of the Disaster Knowledge

Network initiative to be spread all over the country.

A database of all arealregion giving the land use,
demographic, socio-economic data, infrastructure (like road,
rail network, hospital etc.), geography, etc maintained at
national, state and local levels.

Resource Inventories of governmental and non-
governmental systems, personnel and equipment should be
made and networked.

There is a need in disaster management to have access to
current information on the climate, weather and man-made
structures as a source of data to aid in the planning,
warning and assessment of disasters. To date, such
information has been compiled by many organisations and
stored in multiple formats and media making it difficult to
bring the data together on one platform to support disaster
management operations.

Historical documentation of previous disasters should
include location of disasters, history, causes, mitigation,
details, financial etc. available and accessible for future
planning.
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4.4  Planning

The most important component of preparedness is planning for all contingencies. The
plans have to be linked with different support departments, linking district plans to state
plans and state plans to national plan i.e. horizontal and vertical integration. Recognising

this, the committee recommends the following measures to be taken:

It is felt that each Ministry, Department and organisation at
national level should formulate comprehensive disaster
management plans that should link to the national plan.
These must be kept ready, practiced and updated
periodically, preferably once a year.

Each State to develop integrated [dll hazard... disaster
management plans on priority, which too must be practiced
and updated periodically.

Even at the District level District Disaster Management
Plans should be prepared linked to the state and national
plans, practiced and updated from time to time.

Community, family and individual level plans to be prepared
for disaster management developing individual kits for
survival that can be kept handy.

To integrate disaster management on the same platform, common concepts and norms to
be consistently followed in disaster planning at National, State, District Level. The
following concepts are envisioned as primary by the HPC:

LO activities to become the backbone of all planning
processes.

The system of such a planning to be based on a thorough
analysis of the parameters defined for various stages (LO,
L1, L2, and L3) for different disasters.

Trigger Mechanism should be used as a primary means of
activation of disaster response.

Standard Operating Procedures have to be developed and
tied up at all functional levels.

An Incident command system to be the basis of field
operations management. The Emergency Support
Functions (ESF's) need to be deliberated for holistic
response at all levels and their team formulations to be
accordingly focussed taking into account contingencies.

HPC Report 25



An [All Hazards [@pproach keeping in view the entire cycle
of disaster management for all natural and man-made
disasters needs to be considered.

Vulnerability Assessment to be the basic component for
developing a method for integrating risk reduction into local
development planning process. The committee is of the
view that Risk identification should be the basis of action
planning to integrate risk reduction measures with
sustainable development.

Equity interests of all stakeholder groups should be taken
into account with consideration of special needs of the more
vulnerable groups.

Infrastructure, maintenance and safety review should be
built into the disaster management plans.

Implementation and Monitoring at all stages to be worked
out and integrated with the planning process.

4.5 Forecasting, warning and alert systems

The technology context of the day helps us to forewarn the possibility of a range of
disasters much before they actually strike that can initiate preparatory response and
trigger the decision making process. The HPC, therefore, strongly feels the need to

strengthen such a structure; and thus give fillip to the forecasting and early warning.

Specific agencies, where not existing, to be
nominated/designated for forecasting and monitoring of
specific types of disasters identified by HPC to improve the
quality and accuracy of the forecasts and increase the
warning time of the forecast to make it available for
optimum reservoirs operation to moderate flood peaks.

There is a need to improve communication links,
forecasting, control rooms, by modernising the existing
facilities.

It is essential to modernise the computerised weather
forecasting system of IMD by introducing very fine
resolution numerical models for tropical cyclone predictions.
This may require ocean-atmosphere coupled models with
suitable parameterisation schemes to comprehend intense
precipitation, strong winds and storm surges well in
advance. This would essentially need upgrading of the
computing facility in IMD.

The rain-gauge network is too coarse to provide the
variations of rainfall within districts. An adequate network of
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rain gauges shall cover the entire country, especially the
known hazardous areas and locatios. Rainfall analysis
based forcasting is simple and less expensive and therefore
needs to be encouraged. Space borne measurements have
to be integrated with computed aridity anomaly based on
field measurements.

R&D on prediction and forecasting of landslides should be
encouraged, specially for early warning against reactivation
of old landslides, repetitive landslides, and those occurring
in the areas known to be hazardous.

Forecasting of drought and its impact on agriculture needs
to be reviewed. Efforts being made in various institutions in
the country may be integrated to devise models for drought
prediction based on the experience of occurrence of
drought conditions in the past few decades. Rigorous
monitoring of drought conditions may be carried out at
village level using network of automatic weather stations
and satellite data.

There is a need to augment the observing systems
including Doppler Radar not only over the cyclone prone
coastal areas but also over highly populated areas.

A is need for deployment of ocean observing systems for
detection and monitoring of tropical cyclone formation and
movement.

Deployment and networking of adequate number of Doppler
Radars (replacing conventional 10 and additional 10) would
facilitate improvement in analysis and prediction of
cyclones.

There is a need to improve design of tide-gauge to capture
storm surges and augmentation of their network along east
and west coasts of India.

Forecasting and warning works for rivers within states
should be assessed on an individual basis.

There is a definite need to strengthen the network of micro-
seismic monitoring. Round the clock earthquake monitoring
through strong motion seismographs and v-sat based digital
telemetry systems be encouraged to generate, and
disseminate, earthquake related information in real time.

At the same time a need to strengthen surface
observational network including high wind speed recording
instruments.

A network of automatic weather stations should be
established.

Microwave imagers have been found useful especially the
high frequency sensors. There is a need to fly such sensors
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on board Indian polar orbiting satellites and their data
should be analysed on real-time basis.

4.6 Structural Measures

Certain area of activities need concrete initiatives in planning for disasters. They have
been identified as structural measure by the HPC for imperative inclusion towards

prevention:

Provision for temporary shelters for human dwellings and
animals in the event of a disaster has to be made in terms
of appropriate design, material and cost effective
construction technology.

Storage facilities at a suitable scale need to be undertaken
for food, fodder and other essential relief materials.

The building of cyclone shelters should be carried out in
terms of the need in number, appropriate design and sound
principles of construction.

Existing road, aviation and other communication linkages
have to be reviewed in terms of capacities and reach for
prompt mobilization of men and material.

Flood Fighting through building temporary dykes along the
river, dowel bunds on the banks needs to be considered at
all local and regional levels.

Retrofitting of buildings, building foundations and structures
as a component of disaster management should be adopted
as a policy of the Government of India as well as the State
Governments. A small expert group may be constituted to
recommend an action plan for taking up retrofitting work in a
prioritised manner in high-risk areas. Guidelines are also
necessary for establishing need for retrofitting.

4.7 Human Resource Development is an important aspect of capacity building
recognised by the HPC whereby the various role players in disaster management are

included. The training institutes must focus on the following:

0] Systems, measures and initiatives that need to be taken for ensuring
intensive training and retraining for building up of human resources

especially to improve disaster awareness, safety and capabilities.
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(i) Capacity must be built to handle specific disaster event, and training
programs are essential for each of the concerned agencies of the specific
disaster. Training of trainers at all levels must receive special attention.

(iii) The need is of trained professionals in the field of development and
mitigation, be it training of technicians, masons and artisans in disaster
resistant construction or the post disaster component of medical first

response and search and rescue.

4.8 Updating, Rehearsals, Mock drills, Simulations

[An ounce of Practice is far better than tons of precepts and a forest of instructions.... It is
recommended by the HPC that an annual updating is carried out in the last week of April
and rehearsal of the plans during first week of May. Drills should be a primary training
ground for emergency management. This is with reference to Mock drills that are to be
carried out involving all agencies to maintain the efficacy of contingency exercise in times
of actual requirement. A “Continuing Scenario Building™ initiative needs to be taken up,
wherein at the level of each district, an exercise to build a worst scenario is taken up
before the annual updating of the disaster management plan, so as to keep the plans

realistically equipped to address all possible contingencies.

4.9 Police & Para Military Force:  The trained manpower available with country
has to be further strengthened to help channelize them better for disaster management.
Police is primary to response in case of emergencies and therefore there is a need to

identify them better for the purpose of disaster management.

0] The police organisations should have trained and equipped disaster
rescue teams as part of the local plans.

(ii) A coordinating agency amongst the para military forces be nominated for
disaster management.

(iii) Certain Paramilitary forces having resources like medical, air transport,
temporary shelters etc earmarked in designated areas of their presence in
partnership with other governmental or non-governmental organisations.

(iv) Separate budgetary provision to be made for disaster management related

training, equipping and storing for these services.

HPC Report 29



4.10 Fire Service: When it comes to the first response on site for emergencies

the Fire Services of the country play a vital role. For the services it is recommended that:

A National Fire Service Commission be appointed to
suggest the reorganisation of Fire Services to cope with the
challenges posed by the technological advancements
during peacetime and war situations.

Formulation of a National Policy on Fire Preparedness in
Rural and Urban Areas.

The provision of a comprehensive legislative backup to the
fire services to enforce fire regulations.

The risk mapping of cities and industrial towns and the
norms for fire protection levels in such areas.

Review of Training standards and Equipment requirements.
Planning of Fire Safety programmes for the Public.

Planning or fire prevention and protection in slums and
shanty towns.

To review provisions of the model Fire Service Bill.

411 Civil Defence and Home Guards: The Central Government, under
section 3(1)(z), may make rules regarding utilisation of Civil Defence Corps in disaster
response so that they remain in a state of continuous preparedness. A comprehensive
role for all these services should be formalised in a harmonised structure for disaster
management. All these services should be integrated into the state disaster management
plan and work under the concerned state department for disaster management. The State
Disaster Management Act, being enacted should include the Civil Defence as one of the
agencies for relief and rehabilitation. The Department of Science and Technology,
Ministry of Family Welfare and Ministry of Environment and Forests are the nodal
Ministries for management of nuclear, biological and chemical accidents respectively.
These Ministries are already creating and upgrading the capabilities of the States in
respect of these disasters, and these organisations can be specially trained for response

to these disasters.

4.12 State Governments may be permitted to accept donations for Civil defence from

corporate sectors. The Chief Wardens of Civil Defence in every town should be accorded
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appropriate status in civil administration hierarchy especially with regard to their role and

importance in disaster management. Their services when utilised should be properly

recognised. To have a multi disciplinary unit, which will come into motion for activating

and following up various functions and responsibilities, entrusted to DGCD under the

Union War Book during war, and to manage disasters. Separate budgetary provision to

be made for disaster management related training, equipping and storing for these

services. CD, Home Guards and Fire Services should be placed under the administrative

and operational control of the State level Management Agency. Provision for following

components should be made:

Control Room be set up

Develop Management Information System to network with
concerned Central, ministries/departments, state
government and NGO's.

Operational component of “Trained and Equipped First
Responders’ for rescue of disaster victims be created.

Creation of Immediate and Temporary Shelter Service.

4.13 Armed Forces have invariably played an important role in all major disasters in

the country. The following could be implemented:

(i)

(ii)

(iif)

(iv)

v)

The Armed Forces should have a dedicated component of personnel and
equipment at the battalion level for disaster management.

The five army commands may have fully equipped centres in the five
command regions at appropriate locations that may have heavy equipment
necessary to carry out relief and rescue activities in the region at short
notice.

Use of Territorial Army to be incorporated in disaster management plans.
In highly disaster prone states, it could be considered raising specialised
Disaster Management Battalions similar to Ecological Battalions.

Border Road Organisation, where available be suitably incorporated in
disaster management plans.

A Military Coordinating Officer should be part of the disaster management

team at the national and state level.
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(vi)

(vii)

The potential of ex-servicemen available throughout the country be tapped
for disaster management. They should be employed for creating disaster
task force at the local level.

Armed Forces should be resorted to in an appropriate manner. The
employment of Armed Forces should be limited for short duration, about 15
days, with a provision of extending the period with approval of the Ministry

of Defence.

4.14 Youth movement: NCC, Boy Scouts and the Girls Guides, National Service

Scheme and such organised youth should include Disaster Management as one of their

main activities. They could be incorporated into the local level relief and awareness

programmes. NYKS, Youth Clubs and Mahila Mandals at the grass-root level to be

organised for creating a mass movement for disaster preparedness.

5.  Culture of Quick Response

5.1 Response mechanism are to be worked out in detail for each type of situation.

Some of the relevant issues are;

(i

(ii)

(iii)

Inter-Agency Disaster Response for Government of India based on
prepared inter-agency drills for each of the different kinds of disasters. This
would give rapid assessment report, periodic review of the disaster and
recommend national level intervention.

The qualitative requirements for the assessment teams and assistance
teams to be defined for each type of response visualised.

The HPC felt that collaboration between SAARC and other countries
especially neighbouring countries with respect to flood management,
cyclone and monsoon forecasting would go a long way in managing
disasters holistically, especially in terms of pooling of resources and
expertise. Vegetation in general, is crucial to the whole process of
conservation of rainwater. A common SAARC approach through their

forest policies therefore is essential.
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(iv) Drought Response requirements (e.g. programs) may be extensive and
prolonged, thus involving major commitment and expenditure of resources.

(V) Biologically related Disasters: Surveillance and rapid response activities by
the State Health Authorities. Develop infrastructure for BSL3 and BSL4
laboratory support within the country. Develop and evaluate new
diagnostic tools.

(vi) Revision of existing system of response mechanism in the wake of natural
and man made disasters at all levels of government and introduction of
steps to minimise the response time through effective communication and

measures to ensure adequacy of relief operations.

5.2 The concept of Trigger Mechanism has been incorporated by the HPC as an
emergency quick response mechanism, which would spontaneously set the vehicle of
management into motion on the road to disaster mitigation process. The Trigger
Mechanism has been envisaged as a preparedness plan whereby the receipt of a signal
of an impending disaster would simultaneously energise and activate the mechanism for
response and mitigation without loss of crucial time. L1, L2, L3 levels of each type of
disaster have to be predetermined, to layout procedures to trigger basic response without
formal orders from anywhere. There is a need for defining calamity of rare severity or
laying down broader criteria, adherence to which could be insisted upon for ensuring
equity as well as transparency. The categorisation of L1-L3 as proposed by the HPC is a

move in this direction.

5.3 Early warning

0] The early warning systems for different disasters should be
in place so that the concerned administrative machinery and
the communities can initiate appropriate actions, to
minimise loss of life and property.

(ii) These should be based on the parameters developed for
the trigger mechanism and give an indication of the level or
magnitude of the mobilisation required by the responders.
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5.4 Networking/ Coordination

() There is need for more timely and reliable assessment of
the location, area and extent of damage (damage
scenarios) to aid in response and recovery activities. An
integrated system adequately equipped with the necessary
infrastructure and expertise to constantly monitor the risk
profile on all possible disasters and maintaining a database
will become relevant. Proper coordination mechanisms
should be incorporated for following:

O Different level of government
Different departments
Government, private sector and NGOs
International agencies
Regional countries

International Mobile Satellite Organisation is an internationally renowned co-operative,
which provides world wide mobile satellite communication for maritime aeronautical and
land mobile users. Currently IMD is using this system for issuing Global Maritime Distress
Safety System. We recommend that the State Government should install International
Mobile Satellite Receiving Terminals at selected locations in coastal areas.

55 SOPs, Formats, Check List, Manuals

() Prescribe SOPs, formats and Field Manuals for Disaster
Management officials, US&R Teams, DMAT teams, NBC
teams, EOCs, etc.

(i) During a disaster of rare severity, selected senior
experienced officers could be deputed in limited geographic
area for overall control. Incident Command System be
utilised at the site of the disaster.

(iii) A [Sourcebook on District Disaster Management... has been
finalised by Lal Bahadur Shastri National Academy of
Administration, Mussoorie in consultation with could be
used as a basis for developing the manuals.

(iv) Guidelines be developed for relief from donors and
international agencies.
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5.6 State of art control rooms / EOC

(i)

(ii)

(iif)

(iv)

v)

(vi)

(vii)

(viii)

Set up a network of EOCs in National and State capitals
and headquarters of disaster prone or vulnerable districts.
The EOCs will function as the nerve centres of an
integrated command and control structure which will give
primacy to the Incident Commander. They will be the
convergence points for all inter-agency coordination and will
be equipped with the state of art communications network
VHF/UHF network at taluka village level and VSAT links;
DSL . lines; broadband access to streaming audio-video
network for video-conferencing and complete computer
support at district, state and national level.

State Government shall immediately set up a control room

at the State
Capital manned round the clock by competent experienced
officials. State

Government should issue a manual clearly laying down
duties and responsibilities of each official designation-wise
for each type of accident.

Each EOC should have an alternate EOC that should be
appropriately located.

The Emergency Operations Centre provides a secure
location to coordinate actions and make critical decisions at
the time of emergency and disaster situations. It would
include the following components:

EOC Operations room - this is the main room where all
disaster management operations are planned, managed
and executed and would have components like LAN
networked computers, servers, digitised maps, emergency
response plans etc.

EOC Analysis room is meant for the analysing the

information received
from the EOC operations room by the GIS experts,
statisticians and data

analysts so as to come up with a revised disaster
management plan that could ensure speedy relief and
recovery of the affected areas.

Emergency Information Centre (EIC) is mean for the
collection and dissemination of the disaster related
information to the media and the general public. And would
be equipped with strong telephone network with some
computers.

EOC Communications would have radio communication on
UHF, VHF, Low Band, HF, and Amateur radio frequencies.
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(ix)

)

(xi)

(xii)

5.7 ESFs
(i)

(ii)

(iif)

EOC reference Library will contain research material to
support the staff and personnel at the EOC particularly in
the analysis room.

Functional area work cells - The WAN (Wide Area Network)
connected room will be in contact with various centres of
distribution of relief material such as back up transport
systems, food and other materials, shelters in the area
under the EOC, medical aid centres and list and list of
hospitals and doctors, through its special cells that deal with
those functions.

Armed forces should also be included in any knowledge
network to make use of their experience in handling
disasters and their command, control and communication
facilities.

District control room/Shadow control rooms, State Control
room/Shadow Control room need to be set up.

ESF's form integral part of the Emergency operation
centres and each ESF should coordinate its activities from
the allocated EOC.

Extension teams and workers of each ESF will be required
to coordinate the response procedures at the affected site.
Primary agencies when directed by NCCM will take actions
to identify requirements and mobilise and deploy
resources.

The identified ESF's should have a plan for mobilization,
management and monitoring of their designated activities.

5.8 Communication

(i)

(ii)

(iif)

(iv)

v)

Plans at national, state and district level should incorporate
use of all communication means like web, telephone, radio
(UHF, VHF, HF), fax etc.

State of Art communication equipment to be provided at the
National and State EOC’s which are compatible.

Ham Radio to be used as a back up emergency
communication system in the eventuality of a disaster and
integrated with the district/community response plan.

Communication links: VHF at each Tehsil/taluka; V-Sat at
each District Headquarters; HAM (Help all Mankind) radio
promotion programme needs to be taken up.

Promoting amateur radio clubs in schools and colleges to
extend Ham radios in remote areas needs to be taken up
seriously.
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(vi)

(vii)

(viii)

Communication at the EOC’s to be duplicated. Alternatives
through messengers on foot and vehicles should be
maintained.

The community level communication should be given due
emphasise so that people can be in touch with concerned
relatives.

It has been observed that during disasters conventional
telecommunication links get disrupted. The department of
Telecommunication and State Government should take
necessary action to ensure satellite telephonic facilities.

59 Teams

(i)

(ii)

(iif)

(iv)

v)

(vi)

(vii)

Every State should develop an inter-disciplinary cadre under the Relief
Commissioner comprising 200 to 300 persons who could be deployed for
relief works on the occurrence of a natural calamity within the State or in
any other part of the country.

Search & Rescue Teams, Disaster Medical Assistance Teams, Disaster
Mortuary Assistance Team. Specialized Emergency Operations teams and
medical Assistance teams to be instituted at the State and District levels.
Setting up 20-30 quick-response US&R Teams by strengthening and
reorienting the Fire Services and Civil Defence Structures in all Metros,
State Capitals and very vulnerable populous urban centres.

Setting up of 5-6 DMATS or Disaster Medical Assistance Teams and an
equal number of fully equipped Mobile Hospital Units with operation
theatres, pathological labs, intensive care units, X-ray equipment and
standard FEMA prescribed or equivalent equipment cache.

Setting Specialised Emergency Operations teams for NBC disasters, viz.
Nuclear Emergency Teams, Biological Emergency Teams and Chemical
Emergency Teams.

The police authorities shall arrange the medical examination, post-mortem
teams.

Development of Rapid Damage Assessment Methodology and Constitution

of Trained Teams for the purpose.
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5.10 Incident command system

Is a very effective method whereby the most experienced and knowledgeable person at a
disaster site is designated as hcident Commander... and charged with the responsibility
of on scene inter-agency co-ordination and management of the incident. This is a very
effective device to overcome constraints imposed by inter-se seniority and it obliterates
departmental hierarchies and selects the best man intellectually equipped to ensure high

quality of decision process.

5.11 Equipment cache: US&R Teams and DMATs can each be equipped with a
standard cache. This has to specifically developed for each type of disaster and
geographical region. Proper storage and maintenance of the equipment needs to be

ensured. Some important stocks could be maintained on a regional basis for quick relief.

5.12 Delivery of Relief: An appropriate organisational set up at the state level to
cope with the incoming relief and rescue measures is an urgent necessity, so that in
disaster situations of colossal magnitudes, no time is lost in directing the incoming relief
and rescue measures to the exact locations where they are required. Such a set up could
be formulated on the lines of the one presented by the SUMA model launched as the
collective efforts of the Latin American Countries in order to improve the administration of
supplies in the aftermath of a disaster situation. It provides a solution to the Problems with
the arrival of unsolicited supplies thus enabling speedier
distribution of relief material and assistance as the situation warrants. Equity in relief

should be ensured by appropriate community level involvement.

5.13 Quality and minimum standards of relief: Minimum standard of
relief not only addresses the food requirements of the victimised but also provides for the
health and immediate first aid facilities, looks at the water and sanitation needs, shelter
requirements, and providing food that should be developed on the guidelines of SPHERE
etc. When addressing the relief requirements of the disaster victims, focus should be
placed on the special needs of the vulnerable population that is, children, women, aged
and the disabled. The State and District authorities of vulnerable states should prepare

socio-cultural needs in relief supplies.
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5.14 Health & Medical: Disaster Management Plans at all levels should have
Medical assistant teams, mobile hospitals, epidemic prevention measures, trauma
counselling etc. Nursing & paramedics should be specially incorporated in the medical

plans. Disaster specific medical plan would incorporate the special needs

5.15 Help Lines: Establish information centres at pre-designated locations for giving
details of the disasters and answering public queries etc. Telephone numbers of all such
information centres should be given wide publicity in electronic media. Tracing
mechanism be a part of the response plan.

5.16 Human rights: The rights of the victim in access to appropriate relief and
dignified treatment also needs to be considered by the relief agencies. Normally it is seen
that the Human Rights of the people are not paid heed to. In view of this it is
recommended that codes for Human Rights be developed and incorporated into the
response plans. To save the concept of OProtection of Human Rights.... Organisations
not to act as charity distributors but encourage people to stand on their own feet, instead

of converting the poorest of the poor into beggars of relief.

6. Culture of Strategic Thinking

6.1 Linking Development to Disaster Reduction: Integration of
development plans with disaster-mitigation is the key for successful disaster
management. The construction of roads, railway lines, bridges, etc should be tuned to the
analysis of hazard, vulnerability and risk in a given situation. All development projects
(Engineering and non-engineering) including irrigation and industrial projects should be
targeted towards disaster-mitigation. Environmental protection, afforestation programme,
pollution control, construction of earthquake-resistant structures, etc should have high
priority within the plans.

6.2 Disaster Knowledge Network: A National Disaster Knowledge Network be

established to cover natural, manmade and biological disasters in all their varied
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dimensions. The proposed Disaster Knowledge Network should be a network of

networks, tuned to the felt needs of a multitude of users like disaster managers, decision

makers, affected communities and media. It should also serve as an interactive platform,

and in fact a huge black board in cyberspace for all players, major and minor. In this

respect:

(i)

(ii)

(iif)

(iv)

v)

High Powered Committee has identified Centre for Disaster Mitigation and
Management, Anna University to coordinate the activity. Central Road
Research Institute, New Delhi; Indian Institute of Chemical Technology,
Hyderabad and Indian Council for Medical Research were identified as
nodal agencies, respectively, for natural, manmade and biological
disasters. The task can be achieved in a phased manner.

The Disaster Knowledge Network should exhibit a deep concern for the
users and the information should be so packaged that it becomes available
in right form to right people at right place, in right time. There ought to be
an intimate connection between Disaster Knowledge Network and the
Great Learning Exercise. This would require constant interaction between
the managers of Knowledge Network and Knowledge based institutions.
Indian Disaster Knowledge Network should eventually be linked with other
International Networks like, for example, the Commonwealth Knowledge
Network and the Global Disaster Information Network.

The enormous Science and Technology potential within our country needs
to be tapped by forging partnerships between R&D institutions,
Universities, the Industry and other government and non-government
players where by the best practices could be spotlighted and publicised,
policy papers could be written, action planning manuals could be written
and training modules could be prepared.

Initiative be taken for National and International networking of knowledge
on all spheres of disasters and their mitigation and management to create
a network of networks in which it is ensured that knowledge information is
adequately filtered and authenticated and gets immediately connected to
relief, rescue and to the great learning exercise.

It is advisable to direct research and educational institutions to develop a

compendium of the achievements of their breakthroughs for mitigation and
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prevention for the circulation and benefit of the concerned organisations.
The R&D and educational institutions may be directed to conduct the
studies addressing the problems faced by the industry in a time bound
manner.

(vi) To keeping pace with the rapidity of change, there is a need for new
technology and innovations in our ideas for which clarity of purpose, funds,
commitment in pursuit of research and development is needed. A
significant improvement in R&D infrastructure, activities and in addition to
the manpower in teaching training at research institutions in the various
areas of disaster mitigation and management are required. The networking
concept has to be one of building partnerships. To complement each
other's efforts for achieving an efficient overall disaster management
system. The basic premise is that all role players are important, and can
contribute to the cause.

(vii)  India has a tradition of wisdom in coping mechanisms for disaster
prevention and mitigation. There is a need to study these and develop a
compendium of such knowledge which is found dispersed from Kashmir to

Kanyakumari and North East to the West.

6.3 Global Information Network:  Efficient disaster mitigation and management
demand global thinking and local action. Exchange of information, experience and
expertise in the area of participatory approaches, risk assessment and reduction should
be through a global network established where lessons learnt, preventive models and
innovative ideas for involvement of various agencies should have a common platform for
building a local base. Introducing integrated mechanisms evolved through long and varied
experience gained while coordinating effectively between the stakeholders, delivery
systems, socio-political decision making models in different countries. Facilitating
scientific, social and economic research and technological applications through
programmes of joint R&D, training, human resource development for risk management

and effective reduction of vulnerabilities would be part of this effort.

6.4 International Co-operation: International cooperation in Science
and Technology of Disasters is being pursued by the Departments of Science and

Technology of the Government of India. International cooperation encouraging voluntary
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contributions in terms human resource sharing and financial support from governments,
international organisations, UN agencies, and other sources deserves added care.
Bilateral or multilateral assistance programmes in the framework of mutually agreed
protocols for cooperation in tackling disasters, should be accorded high priority both in
pre-disaster and post-disaster situations. Enhancing the activities of cooperation between
international organisations, programmes of United Nations, inter-governmental
organisations, non-governmental organisations and the private sector for efficient use of
existing resources. Define responsibilities for assisting and receiving organisations in the
areas of humanitarian response and relief operations, enhancing awareness, establishing
and strengthening sustainable institutional mechanisms. International disaster assistance
programmes not to be limited to geographic area of the calamity but also have a
component to build nation wide resilience.

The following should take place as soon as possible:

0] Prepare a Protocol & Detailed Operation Procedures for timely receipt
of International Humanitarian Response & Relief Assistance.

(ii) Prepare an Inventory of International Response Resources that could be
deployed in event of a disaster in India.

(iii) A booklet detailing the protocols, the resources available and the principles
to be followed in the sourcing of international assistance.

(iv) National and international delegates be identified and asked to attend a
national ways & means symposium where the booklet will be formally re
leased and a program for its distribution will be determined, along with a
program for supporting activities.

()] Mobilise national & international resources for implementing Pilot
Programs based on identified needs.

(vi) Task a small multi-disciplinary team to monitor the above process and

report on its progress after 12 months.

6.5 Committee for Coordination of International Cooperation is

recommended to be set up with following considerations:
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(i)

(ii)

(iii)

(iv)

v)

A clear corpus of resources be identified by the key international players
which could be used for meeting the overall needs (including R&D needs)
in disaster situations, on a continuous basis.

An inventory of resources, material and expertise has to be maintained
for defining the functions of role players of various agencies to give a
quick specific response in disaster situations.

The Trigger Mechanism is a vital at the international level for an immediate
and coordinated response to disasters with concerned agencies to move
into action for rescue, recovery and reconstruction is required. The global
early warning systems need to be tapped.

Nodal points for the Government of India, State Governments and
International agencies with all their details have to established and
updated regularly to contact them on the first news of such disasters.

An inter-agency group led by the NCCM/NIDM/NCDM has to be put in
place to ensure the cooperation and coordination of all the key national
disaster mitigation and management centers and international players for
not only an effective post disaster response but also in the efforts aimed at

the mitigation, prevention and preparedness for disasters.

6.6 National Disaster Mitigation Strategy to include:

0)

(if)
(iif)
(iv)
V)
(vi)

(vii)
(viii)

Create policy supports at national, state and local levels.

Improve public awareness and human resource development.

Strengthen institutional infrastructure as the first priority. Add new centers,
institutions and instruments as per the needs.

Develop and facilitate improvement of engineering interventions and
improve regulatory mechanisms for effective response.

Strengthening of R&D and technology transfer. Create specific
infrastructure for Nuclear, Chemical and Biological threats.

National level and nation wide learning from experience of the disasters in
other states in the country.

Create financial supports for disaster prevention and mitigation.

Formulate better environmental methods and introduce instruments for

stricter implementation of pollution laws.
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(ix)

)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)

An India Earthquake Safety Initiative needs to be taken up on the lines of
the GESI (Global Earthquake Safety Initiative), studied as part of select
global practices. The initiative should scientifically assess the earthquake
risk to all cities in India falling under high seismic risk zone. Similar
initiatives should be encouraged for other types of disasters.

Preparation of inundation maps under a postulated failure can be made
a statutory requirement.

A comprehensive greening program at the district level to prevent drought
and to cope with it when ever it occurs. Can States adopt schemes like the
Employment guarantees Scheme (EGS) of Maharashtra, where on the first
signal of distress the district collector is able to intervene to check the
situation well in time?

The dam safety program should be consisting of evaluation of hydrologic,
subsurface, hydraulic, and stability conditions. It is important that
dam safety to be periodically checked and resultant rectification be done.
Safe evacuation before floods, cyclones and impending dam bursts needs
to be devised.

Safety of important installations like bridges, dams, nuclear powerplants
etc. needs to be ensured.

Provision for periodical technical audit to check deviations from the
planned activities like in case of mines etc.

Integrating preventive measures in all planning and developmental
activities.

Create a mitigation fund for meeting the expenditure at all concerned
organisational levels.

Evolving a scheme of reward and punishment for prevention, safeguarding

and mitigation activities.

6.7 Information technology ~ disaster information systems would require

measures and programmes to harness the state of art Information Technology for

effective communication network. Networking mechanism by Government/NGOs would

also improve advance-warning systems against disasters. All the details to be placed on

a dedicated web-site with provisions of continuous updating.

HPC Report



6.8 Creation of intelligent, integrated & comprehensive data base as a
subset of the Disaster Knowledge Network that would include:

0] Creating a National Register of resource persons and institutions for
disaster management.

(i) Generate standardised formats for assessment, relief and compensations.

(iii) Generate location specific data, which can provide a reliable decision
support to emergency managers.

(iv) The Source Book on District Disaster Management Plan be widely
circulated and discussed.

(V) A comprehensive compendium on the details of the existing ground
situation in mines, forests and others relevant departments be prepared to
assess for future strategy.

(vi) A composite vulnerability/ risk index for the mega cities and highly

disaster prone states to be developed.

6.9 Mass movement, a community based approach: Creating awareness
among the community through disaster education and training and information
dissemination about disasters and empowering them to cope with hazards are all
mitigation strategies. In the present circumstances adhering to the building bye-laws and
standards could be crucial and therefore the peoples consciousness towards the same
needs to be evolved. However each mass movement requires different and sites specific
strategy. Involvement of Mahila Manadals, Aanganwadi workers, CBOs, Panchayats and
other grass root organisations could play a significant role. Local cultural groups need to

be mobilised to educate people on how to cope with disasters.

6.10 Media: An appropriate publicity management plan/media publicity Plan for
disaster management will be very useful in imparting timely and correct information to the
public. The role of this growing sector needs to be tapped for disseminating
preparedness aspects of disaster management among all sections of society
and making special provisions for the more vulnerable sections of the community viz.
women and children. Media should play a responsible role not only in terms of awareness
but also in terms of accurate and informed reporting of events. The media could establish
dedicated channels during the aftermath of

a calamity to provide specific information about the local people and conditions.
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7. Culture of Prevention

7.1 Proactive measures

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

Pro-Active measures for disaster preparedness and mitigation should be ,
administrative, financial, legislative and techno-legal.

Capacity Building in Disaster Management has to be at Policy, Institutional
and Individual level.

Raising and recruitment of professionals to build up expertise for mitigation
and management.

Enforcement of Protection and Preventive measures.

Generate a proper understanding of risk among different stakeholders,
training and confidence building among the professionals and masons with
appropriate development planning strategies.

Rehabilitation to be viewed as a long term, phased activity. Mid term
rehabilitation vision is focused on reconstruction of infrastructure and
livelihoods, while long term programs are geared to address the issues of
prevention, mitigation and preparedness.

Demonstration and discussion of selective practices with target groups like
ameliorative agro-forestry techniques even properties of pesticides,
methods of weed control etc.

Licensing of engineers & architects: Circulation of brochures on micro-
zone specific engineering prescriptions for new construction

Retrofitting of existing structures, buildings and related infrastructures and

lifelines against all vullnerabilities.

7.2 Educational Sector

(i

(ii)

The school and college curricula to include Disaster education and
awareness. Schools should take up such programs through slogan writing,
art competitions and essay writing competitions.

Disaster management and disaster resistant development practices need
to be incorporated as an integral part of higher level education at the
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(iif)

(iv)

v)

(vi)

college level and particularly at the institutions and centers of engineering,
architecture, development planning and disaster mitigation and
management.

All technical colleges, medical colleges, paramedic and nursing training
institutions should have a module on disaster management. A committee
of experts may be constituted to identify the syllabus for the same.

Specific course related to disaster management could be introduced at
the post graduate and research level.

There is a need to build up the young to understand their community and
its problems to involve them in problem-solving through community
participation. To develop among them a sense of social and civic
responsibility and build capacity to meet emergencies.

It was recognised that the NCDM has been organising periodic disaster
management education camps in colleges and universities across the
country, but the need was felt to strengthen the system and institutionalise
it by carrying an in-depth appraisal and creating nation wide networking of

disaster training institutes.

7.3  Strengthening Existing Infrastructure

(i)

(ii)

(iif)
(iv)

Communication links like telephone/wireless/road/rail/boat for improving
the flood management in the country

Potable Drinking Water and Sanitary Arrangements for improving the flood
management in the country

Biologically related Disasters: Availability of safe drinking water.

Stockpile antimicrobial agents and biologicals.

7.4  Public Participation and Awareness

(i)

(ii)

Decade of National Decade for Disaster Reduction (NDDR) be utilised for
community awareness, preparedness and mitigation efforts.

The HPC recommends that 3™ December every year be observed as
National Prayer Day during which all religious groups in the country would

pray at their respective places of worship for [Alleviation of Human Misery....
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(i) Capacity Building needs to include development of appropriate tools that
can be used to convey as well as elicit useful information pertaining to
disasters from the citizens™ at large and vulnerable sections in particular.

(iv) Preparation and circulation of area specific or city specific fact sheets with
emergency preparedness check lists, family disaster plans, family disaster
supply kits etc.

()] Do's and Don'ts for the public need to be developed using various
methods and mediums of video, TV, radio or print: on different types of
disasters, how to prevent, how to combat one and finally what not to do
should be made in local language and telecast.

(vi) The Village Task Force to be trained in emergency evacuation and relief
within the village. The people elect the Task Force themselves and during
disasters it serves as the nodal body at village level which has to mobilise
resources for the community and disseminate necessary information
passed on by the outside agencies.

(vii)  Building community leadership and a chain of trained community cadres
through a participatory approach can help harness the resilience and
resourcefulness of the community to cope together with disasters and

mitigate their effects.

7.5 NGOs: Five elements to sustain VASUDEVA are donation, grant, co-
operation, skill, application and offering services. Resources will have to be located in
advance, for focussed application during a crisis, to avoid delay in relief activities. The
tasks performed by and the role of Non-government organisations is extremely beneficial
for down scaling the impact of disasters. However there is a need to define roles, NGOs
are better equipped to handle accident relief and post , disaster rehabilitation work rather
than actual real time rescue. Generate a co-ordination model within the NGO's and with
the government towards a comprehensive approach to disaster management. The
concept of VASUDEVA as given by the HPC could be popularised and expanded. It
would be better if they concentrate on and further build up on this inherent strength of
theirs and chalk out their own strategy with regard to the particular area of assistance

they specialise in.
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NGOs should be involved in Civil Defence and other organisations for disaster
management by supplementing and not supplanting these services. They can be utilised
for Ambulance service, medical including nursing/para-medics and provision of
medicines, rehabilitation activities like arrangement of food, shelter and clothing;
Communication; and Awareness of people. Efforts be made by Voluntary Agencies to
evolve a district level federation of NGO's to work for building voluntary community
organisations (VCO) to promote self reliance, and building peoples capacity to cope with
disasters. NGOs can assist to evolve model Panchayat-level sustainable development

and disaster management plans.

7.6 PRIs/ ULBs to be involved in the formulation and implementation of the disaster
management plan and subsequently look into the short term, medium term and long term
development plans. For effective implementation of the disaster mitigation strategies,
training and awareness needs to be provided to the members of the local bodies as well
as the gram panchayats, thereby setting up a trained task force that would be
immediately activated should a disaster strike. They should be provided with training to

handle modern communication equipment such as fax, wireless sets etc

7.7  Corporate Sector: There is a need to identify the infrastructure, equipment,
expertise and other resources of large private and public sector units and its incorporation
into the local, state and national disaster management plans There should be draft
contracts prepared for supply of equipment and relief material which could be activated
on occurrence of calamities. Corporate sector should take up components of disaster
management activities as part of their social marketing. A silent disaster is the
phenomena of massive rural-urban migration. The corporate sector can play a vital role in
this context. They can help create markets for the produce of our cottage and village
industries to generate gainful rural employment by extending this facility through their own

marketing networks.

7.8 Insurance: Insurance brings quality in the infrastructure & consciousness and
a culture of safety by insisting to follow building codes, norms, guidelines, quality
materials in construction etc. It would enforce safety standard by bringing accountability.
Hazardous areas to be announced, notified and publicly displayed so that people would

be motivated not to settle in those areas and Insurance be made mandatory in disaster
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prone areas. Premiums can be charged on the basis of higher the risk high the
premium lesser the risk lesser the premium. Since many areas fall under multi hazard,
there should be multi hazard insurance provisions. Insurance against all natural disasters
to be made available including thunder and lightning etc. Gramin, Cattle and Crop
insurance are limited, ad-hoc and scattered in scale which needs to be strengthened.
Incentives to be provided to those insurers who have quickly followed building codes and
other prescribed guidelines prevailing in the area. Insurance companies for efficiency
should have their own experts and supervisors. Insurance companies are limited in the
rural areas hence other existing institutions and their services like Panchayats, local
bodies, cooperative banks, post offices could be used by insurance agency. To bring the
culture of safety & insurance a year may be declared as Year of Insurance and
Government may provide suitable incentives to cover the people in uncovered areas and
the District Administration and other developmental agencies to take up on a mission
mode. Migrant labourers can be caught in the disasters and being from other states they
are not given any compensation, this difficulty should go. Government may also make
provisions to incorporate in identity cards, the insurance policy humber etc. to create
awareness and also facilitate insurance oriented information. The land-less, shelter-less
and other asset-less and under privileged people have to be insured by the Government
on a tapering basis. There are Policies for personal, property as well as disaster oriented
schemes. Comprehensive Insurance Policy for covering all types of man made accidents
must be brought into place. In due course as a policy, the provision of compensation

should be taken over by insurance.

7.9 Training:

0] The LBSNAA, the state ATI's and the NCDM are emerging as parts of a
nation wide structure for Disaster Management, which would need
further strengthening. All training for civil services, police, armed forces,
professional bodies and others should have a disaster management
component. The training facilities at various training institutes in the
country to be upgraded for modernization, capacity building, staffing, and
finally, including tuning and shaping of their disaster management plans

and programmes.
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(ii)

(iii)

(iv)

v)

District Magistrate in district is the controller of Civil Defence Corps in
categorised Civil Defence Towns. Police is invariably included in the first
responder to disasters. It is necessary that the 1AS and IPS officers during
training under go a short capsule course in National Civil Defence College,
Nagpur so that they are aware of the role, function and importance of Civil
Defence. Each state should have a combined Home Guards and Civil
Defence training institute.

Workshops be organised at a suitable location to discuss and evolve the
necessary actions and planning for various types of disasters. The experts
in the workshop should be made to interact with the officials of the relevant
departments and listen to their views and versions to arrive at the
suggestions for future actions.

A network of training institutions led by a national level disaster
management institute with symbiotic linkages with other National and State
level institutions will need to be forged and developed. National level

training institutions NCDC, NFSC, NIRD, ICSSR, CSIR, CDMM,

Universities.
The R&D and educational institutions may be directed to conduct the
studies addressing the problems faced by the hazardous industry and

specific department.

7.10 Ré&D, S&T

(i)

(ii)

(iif)

Systematic monitoring of El Nino and global warming should be continued.
(b) As a permanent Member of World Meteorological Organisation (WMO),
India should continue to pursue efforts to facilitate a most effective tropical
cyclone warning system for the region.

South Asia Association for Regional Cooperation (SAARC) Meteorological
Research Institute may strive to achieve its stated objectives of joint
research on various aspects on monsoon meteorology.

Promote and encourage R&D for all frontier areas related to disasters like
biological, space applications, information technology, nuclear radiation.
(e) Specific disaster management training at various levels , managerial,

state responder, community based etc.
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(iv) The disaster management personnel should be trained in use of
emergency communication and disaster warning systems so as to act
efficiently in managing the mitigation works.

(V) Upgradation of skills of professionals by providing state of the art
training and establishing public health laboratory training programme.
State Government shall ensure that adequate training is imparted to all
such officials for correctly carrying out their designated duties.

(vi) The US&R Teams to be trained, equipped and given periodic/surprise

exercise to ensure adherence to the minimum prescribed response time.

8. Implementation of the Recommendations

8.1 Monitoring by working group of the All Party National Committee:

The HPC has arrived at the recommendations after a wide consultation with
the experts and the implementers and a consensus already seems to be built up, hence
these would be readily accepted. However, the allocation of resources, technical
expertise and support has to put together by each of the agencies involved who would
make a detailed implementation plan. These would be implemented by the various
Ministries, departments, Agencies and organisations at the National level along with their
respective disaster management plans. Similarly, actions would be undertaken at the
State, district and panchayat level. These recommendations of the HPC, as accepted by
the Government, needs to be followed up and implemented in a structured and time
bound manner by the concerned Ministries, departments, agencies, corporations and
organisations. The HPC views the setting up of the All Party National Committee on
Disaster Management under the Prime Minister as a very positive development as it
would help in bringing about a political consensus for the implementation of the
recommendations especially the one related to constitutional provisions, and legal

framework.

The All Party National Committee on Disaster Management has an important role in
building up a political will and consensus for the disaster management and mitigation
effort in the country so that all sections of the society and the Government act in unison
towards the vision of a disaster free India. Hence, this National Committee should be a

standing body with all aspects of disaster management in the country under its preview.
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The HPC stands converted into the working group of this National Committee to assist in
co-ordination and implementation of the follow up actions. The Working Group under the
National committee may be entrusted with steering, monitoring and supervising the follow
up actions and implementation of the recommendations at the National level along with

those at various States, districts and panchayats.

8.2 Time frame for implementation: The Working Group would be required to
submit a quarterly status reports on the progress of the implementation to the National
Committee. A checklist giving the time frame and nodal agencies has been given

separately.

8.3 Funding mechanism: It is recommended that a certain percentage of the
funds for disaster management is earmarked by all ministries and organisations for

implementation of these recommendations.

HPC Report 53



Chapter 1

Introduction

A Disaster is an event of nature or man-made causes that leads to sudden disruption of
normal life of society, causing damage to life and property, to such an extent that normal
social and economic mechanisms available are inadequate to restore normalcy. Disasters
cause widespread damage and disruption in India with a high frequency of natural causes
like droughts, floods, cyclones and earthquakes and occasional man-made tragedies like

the Gas Leak at Bhopal.

The High Powered Committee (HPC) constituted for suggestion of institutional reforms
and preparation of Disaster Management Plans at the National, State and District levels
was set up at the behest of the Prime Minister by the Ministry of Agriculture, under the
chairmanship of Shri J.C Pant, former Secretary to the Government of India, vide an
order dated August 20, 1999.

The need for an effective disaster management strategy to lessen disaster impact was
increasingly being felt in many quarters. The State Governments, as the major
responders in disaster situations, are responsible for preparedness and mitigation
measures, in addition to organising an effective disaster response mechanism. In this
context, uniformity in response mechanism, including scale of assistance, in various parts
of the country is imperative. In view of the increasing trend and intensity of natural
disasters in recent past, the need for strengthening of organisational structure of disaster
management at various levels and revising/ regular updating of Codes/Manuals/Disaster

Plans of the states was also being felt.

In view of the enhanced Terms of Reference, manmade disasters were also included to
develop a more comprehensive disaster management system. The HPC took an
overview of all recent disasters (natural as well as manmade) in the country and identified

common response and preparedness mechanisms.
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An important activity carried out by the HPC was a series of consultations with a number
of government, non-government, national and international agencies and media
organisations who submitted their own findings on the disaster management scenario in
their respective areas. Their observations and recommendations became the basis for
developing the planning process for prevention, preparedness and response at national,

state, district and local levels.

1.1 Overview of Disasters

Natural Disasters
In the 1970s and the 80s, droughts and famines were the biggest killers in India, the

situation stands altered today; it is probable a combination of factors like better reservoir
management and food security measures that has greatly reduced the deaths caused by
droughts and famines. Floods, high winds and earthquakes dominate (98%) the reported
injuries, with ever increasing numbers in the last ten years. The period from 1973 to 1997
has been associated with a large number of earthquakes in Asia, that have a relatively
high injury- to death ratio. Floods, droughts, cyclones, earthquakes, landslides and
avalanches are some of the major natural disasters that repeatedly and increasingly

affect India. (world Disasters Report- 1999, International Federation of Red Cross and Red Crescent Societies)

Floods
Seventy five per cent of rainfall is concentrated over four months of monsoon (June -

September) and as a result almost all the rivers carry heavy discharge during this period.
The problems of sediment deposition, drainage congestion and synchronization of river
floods compound the flood hazard with sea tides in the coastal plains. Brahmaputra and
the Gangetic Basin are the most flood prone areas. The other flood prone areas are the
north-west region of the west flowing rivers like Narmada and Tapti, Central India and the
Deccan region with major east flowing rivers like Mahanadi, Krishna and Cavery. While
the area liable to floods is 40 million hectares, the average area affected by floods

annually is about 8 million hectares.

Droughts
We have a largely monsoon dependant irrigation network. An erratic pattern, both low

(less than 750 mm) and medium (750 - 1125 mm) makes 68 per cent of the total area
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vulnerable to periodic droughts. A 100 year analysis reveals that the frequency of
occurrence of below normal rainfall in arid, semi-arid, and sub-humid areas is 54-57 per
cent. Severe and rare droughts occur in arid and semi-arid zones every 8-9 years. The
semi-arid and arid climatic zones are subject to about 50 per cent of severe droughts that
cover generally 76 percent of the area. In this region, rare droughts of most severe
intensity occurred on an average once in 32 years and almost every third year was a

drought year.

Cyclones
India has a long coastline of approximately 8,000 kms. There are two distinct cyclone

seasons. pre-monsoon (May-June) and post-monsoon (October-November). The impact
of these cyclones is confined to the coastal districts, the maximum destruction being
within 100 Km. from the centre of the cyclones and on either side of the storm track. Most
casualties are caused by coastal inundation by tidal waves, storm surges and torrential

rains.

Earthquakes
The Himalayan mountain ranges are considered to be the world’s youngest fold mountain

ranges. The subterranean Himalayas are geologically very active. In a span of 53 years
four earthquakes exceeding magnitude 8 have occurred in this region. The peninsular
part of India comprises stable continental crust. Although these regions were considered
seismically least active, an earthquake that occurred in Latur in Maharashtra on
September 30, 1993 of magnitude 6.4 on the Richter scale caused substantial loss of live

and damage to infrastructure.

Landslides and Avalanches
The Himalayan, the northeast hill ranges and the Western Ghats experience considerable

landslide activity of varying intensities. River erosions, seismic movements and heavy
rainfalls cause considerable activity. Heavy monsoon rainfall, often in association with
cyclonic disturbances results in considerable landslide activity on the slopes of the
Western Ghats.

Avalanches constitute a major hazard in the higher reaches of the Himalayas. Parts of the

Himalayas receive snhowfall round the year and adventure sports are in abundance in
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such locations. Severe snow avalanches occur in Jammu & Kashmir, Himachal Pradesh
and the Hills of Western Uttar Pradesh. The population of about 20,000 in Nubra and
Shyok valleys and mountaineers and trekkers face avalanche hazard on account of a

steep fall.

Table 1.1: Annual Damage Due To Natural Disaster (for the year "~ 1985-1997)

Year | Number of | Number of | Number of houses & |Amount of
people people buildings partially  or | property
killed  or | affected totally damaged. damages
missing (in millions) (Rs. billion)

1985 | 1,804 59.56 2,449,878 4.06

1986 | 1,200 55.00 2,049,277 3.74

1987 1,835 48.34 2,919,380 2.57

1988 | 4,533 10.15 242,533 4.63

1989 |1,718 3.01 782,340 2.41

1990 | 1,855 3.17 1,019,930 1.71

1991 1,860 34.27 1,190,109 1.90

1992 | 1,367 19.09 570,969 2.05

1993 |9,936 26.24 1,529,916 5.80

1994 | 2,344 23.53 1,051,223 1.83

1995 | 2,508 54.35 2,088,355 4.73

1996 | 3,789 54.99 2,376,693 5.43

1997 [1,881 44.38 1,103,549 n.a.

Source:IDNDR Review, NCDM, 2000

Manmade Diséers

The fast pace of growth and expansion without comprehensive understanding or
preparedness has brought forth a range of issues that seek urgent attention at all levels.
In the absence of such measures growing numbers in our population are at a risk of
prospective hazards such as Air accidents, boat capsizing, building collapse, electric
fires, festival related disasters, forest fires, mine flooding, oil spills, rail accidents, road
accidents, serial bomb blasts, and fires. The safeguards within existing systems are

limited and the risks involved high.
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Nuclear, Chemical and Biological threats are apparent in the present scenario. Deliberate
international terrorism or accidental secondary fallout can be fatal. Creation of specific
infrastructure is imperative to avoid a catastrophe in the future. However rapid and

effective response needs intensive research and laboratory support.

As the HPC’'s work was nearing completion, the terrorist attacks on New York and
Washington D.C. on September 11, 2001, further highlighted the need to create
mechanisms that are capable of managing unprecedented but now foreseeable

manmade disasters of such large magnitudes.

The unique geo-climatic as well as socio-political conditions of the Indian Subcontinent
make this region particularly vulnerable to disasters, not only natural but also man-made.
The Countries in this region are densely populated and are low-income economies.
Recurrent disasters cause setbacks to the effort of making sustained efforts towards
economic growth in these developing countries; in fact it exacerbates poverty conditions
in the region. In spite of better preparedness in the face of such eventualities the socio-

economic costs mount every year.

1.2 Vulnerability Profile of India

Vulnerability is defined as "the extent to which a community, structure, service, or
geographic area is likely to be damaged or disrupted by the impact of particular
hazard, on account of their nature, construction and proximity to hazardous

terrain or a disaster prone areall

The Indian subcontinent can be primarily divided into three geophysical regions. The
topographic and climatic characteristics of each region make them susceptible to different
type of disasters. 54% of land vulnerable to Earthquakes while about 40 million hectares
of land is vulnerable to floods.

The concept of vulnerability therefore 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
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disruption or loss. This susceptibility and vulnerability to each type of threat will depend

on their respective differing characteristics.

Physical Vulnerability

Physical vulnerability relates to the physical location of people, their proximity to the hazard
zone and standards of safety maintained to counter the effects. For example people are
only vulnerable to a flood because they live in a flood prone area. Physical vulnerability
also relates to the technical capacity of buildings and structures to resist the forces acting

upon them during a hazard event.

SocieEconomic Vulnerability

The degree to which a population is affected by a calamity will not purely lie in the physical
components of vulnerability but is contextual to the prevailing social and economic

conditions, its consequential effect on human activities within a given society.

Disparate capacities of people are exemplified in risk analysis. Effects are seen to be
directly proportionate to the poverty-gap and poverty-intensity in the society/location as it
is the poor that normally live in high concentration in marginal areas (unstable slopes,
flood plains) with little infrastructure and fewer resources to cope. Research in areas
affected by earthquakes indicates that single parent families, women, handicapped

people, children and the aged are particularly vulnerable social groups.

Geo-physical setting with unplanned and inadequate developmental activity is a cause for
increased losses during disasters. 1 million houses are damaged annually in India apart
from high human, social and other losses. Urban growth and concentration of limited
resources are realities of our times, while the rural sector faces a lack of access. This

compounds the problems of disaster vulnerability.

Following steps are imperative for the vulnerability assessment and preparedness:
O Identification of various hazard prone areas. Preparation of detailed vulnerability
profiles; mapping food insecurity, aviation hazard, landslide hazard etc.

O Vulnerability and Risk Assessment of Buildings,
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Disaster damage scenarios,
Technical Guidelines for Hazard Resistant Construction of Buildings.

Upgrading of Hazard Resistance of Existing Housing Stock by Retrofitting, and

O O o d

Techno-Legal Regime to be adopted for implementation

1.3 Environmental Concerns

Disasters, manmade or natural have widespread repercussion on human live, property
and environments. Nature is an abundant resource but indiscriminate and rampant
growth is a threat of destruction. The balance in nature between man, animal and
resources must be nurtured. Oil spills, forest fires or nuclear leaks can cause wide spread
and irreparable damage to the environment. Time cycles to renew these resources are
long and therefore measures for safety, maintenance and containment have to

strengthen. (Refer Annexure 8.8).

Global Warming & Extreme Climate

Global warming is going to make other small local environmental issues seems

insignificant, because it has the capacity to completely change the face of the Earth.

Global warming is leading to shrinking glaciers and rising sea levels. Along with floods,
India also suffers acute water shortages. Earlier this year the western state of Rajasthan
was struck by drought. The steady shrinking of Himalayan glaciers means the entire
water system is being disrupted - global warming will cause even greater extremes.
Impacts of EI-Nino and La-Nina have increasingly led to disastrous impacts across the
globe.

Statistically, it is proven that the Himalayan glaciers are shrinking, and in the next 50 to
60 years they will virtually run out of producing the water levels that we are seeing now.
This will cut down drastically the water available downstream, and in agricultural
economies like the plains of Uttar Pradesh (UP) and Bihar, which are poor places to

begin with. That, as one may realize, would cause tremendous social upheaval.
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The changing environmental equilibrium as well as the diverse geographical setting of the
region with India lead to extreme weather conditions often emerging as disastrous
phenomena. A large number of deaths are periodically reported due to heat or cold

waves, mostly from northern and coastal states of the country.

Agroforestry

Sustainable management of natural resources of land, water and vegetation is essential
in providing livelihood and environmental security. Ever-increasing demographic
pressures coupled with developmental activities are causing tremendous pressure in the
utilization of these resources, leading to various kinds of ecological disasters, such as
droughts, floods, cyclones, landslides, mine spoils, siltation of reservoirs, deterioration of
water bodies, loss of biodiversity etc. In recent times, India has witnessed large-scale
disasters such as frequent floods in the Indo-Gangetic and Brahmaputra plains, the
cyclones of the east-coast and Gujarat, the earthquakes of Uttarkashi, Latur, Jabalpur,
Chamoli and Gujarat; and small-scale hazards, such as landslides in the Himalayan
range, forest fires and desertification. These natural disasters have not only affected
the economy but also took a huge toll of human lives. The increasing frequency of
these disasters is the outcome of excessive biotic and abiotic interferences which have

resulted into considerable degradation of our natural resources.

Large scale deforestation across the globe general and under-developed and developing
countries in particular and faulty management practices have resulted in various kinds of
environmental degradation such as wind and water erosion; physical and chemical
degradation of soil, water and biodiversity; and global warming. Deforestation is a slow
onset disaster that contributes to other cataclysmic disasters. The rapid rate of
deforestation in the tropics is the key factor in increasing the frequency of flood
disasters. The greatest and most immediate danger of deforestation is that gradually
diminishing forested areas contribute or worsen other types of disasters such as
accelerated soil erosion, floods, drought and desertification. Deforestation of
watersheds, especially around smaller rivers and streams, increases the severity of
flooding, reduces stream flows and dries up springs during dry seasons and increases
the load of sediment entering the waterways. Most hazards in the Himalayan region
emanate primarily from the natural processes of geologic, hydrologic and physiographic

nature, but are greatly affected by human interventions. Ever increasing demand for
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food and fodder has resulted in conversion of forests and exploitation of fragile and
marginal lands into agriculture, migratory grazing and shifting cultivation practices.
Mining and other human activities have led to over-exploitation of natural resources and
consequently occurrence of ecological disasters. Rapid degradation of the Himalayan
ecosystem is posing a potential danger to the greenery of the Indo-Gangetic basin,
causing sporadic floods in some areas and drought in others. As a result, more than
half of the geographical area of the country is now partially exposed to various forms of
land degradation processes such as water and wind erosion, salinization, waterlogging,
flooding, ravines, shifting cultivation, mining, quarrying, landslides etc. About two-thirds
of the 142 million ha of agricultural land in the country is drought affected and about 40
million ha area is prone to flooding, of which about 8 million ha area gets annually
flooded. It is estimated that about 56% of the country is susceptible to earthquake

damages.

Human population of India has already crossed the 1 billion mark and the livestock
population has reached a figure of 445 million. The per capita availability of cultivated
land has declined over the years from 0.53 ha in 1950 to 0.15 ha in 2000 and is
expected to further reduce to 0.12 ha by 2015 A.D. owing to population pressures. The
requirements of food grains, fodder and fuelwood by 2015 A.D. have been estimated at
275 million tonnes, 1083 million tonnes and 235 million m®, respectively to meet the
requirements of 1225 million human and 600 million livestock population indicating a
shortfall of 73 million tonnes, 570 million tonnes and 195 million m® of food grains, fodder
and fuelwood at the current level of production. Besides, tremendous pressure on limited
forest resources (63 million ha) and over-exploitation of land resources, particularly the
marginal lands, might further aggravate land degradation and jeopardise sustainability of
these resources beyond repair. Agriculture is the mainstay of rural population in the
country. There has been a spectacular increase in the food production since
independence which has increased four times from 51 million tonnes in 1950-51 to 203
million tonnes in 2000-01 against three fold increase in population. However, uneven
development of agriculture across regions and also among different sections of
farming community has widened the disparity between resource-rich and resource-
poor farmers and has resulted in low levels of productivity especially in rainfed areas
and degradation of natural resources. Of the 142 million ha cultivated area in the country

63 per cent (89 million ha) is rainfed which accounts for only 45 per cent of the total food
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production while 37 per cent irrigated area (53 million ha) contributes 55 per cent to the
National food basket. Moreover, agriculture on marginal and fragile lands in the hilly
regions has resulted in enormous soil loss to the tune of 40 t ha™. The government
has, therefore, accorded high priority to holistic and sustainable development of

rainfed areas.

Diversification of landuse systems is a necessary strategy for providing variety of
products for meeting varied requirements of the people, insurance against risks caused
by weather aberrations, controlling erosion hazards and ensuring sustainable
production of the land on a long-term basis. Agroforestry is a viable alternative to prevent
and mitigate natural disasters. Besides, agroforestry may be one of the important tools
for disaster management. Agroforestry may be defined as a technique of growing
food crop annuals in association with woody perennials to optimise the use of natural
resources, minimise the need for inputs derived from non-renewable resources and
reduce the risk of environmental degradation. Agroforestry - a multiple use concept of
land management, is also capable of meeting the present challenges of shortage of
fuelwood, fodder, fibre, timber, unemployment, environmental degradation, protection and
improvement of wastelands and agriculture land. It has immense potential to ensure
stability and sustainability in production and to provide ecological and economic security.
In India, agroforestry practices are intertwined in the various developmental
programmes/schemes in the Five Year Plans of Government of India either to prevent
natural disasters or to overcome the problems of the affected people during and after
the natural disasters. These programmes include Flood Control/Management
Programmes, Multipurpose River Valley Projects, Agriculture Development Programmes,
Integrated Rural Development Programmes (IRDP), National Watershed Development
Programme for Rainfed Areas (NWDPRA), Forestry Development Scheme, Drought
Prone Area Development Programme (DPAP) and Desert Development Programme
(DDP). In other words, agroforestry has a wide and diverse potential to protect the
environment in varying agro-climatic situations. The major environmental functions of
agroforestry may be summarized as :

0 Control of soil degradation

O Control of desertification

0 Flood control
O

Drought moderation
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Reduction in the pollution of groundwater resulting from high inputs of fertilizers
Increasing biodiversity in the farming system and watershed scale
Increasing food security and thereby reduce pressure on land resources

Checking deforestation and its associated impact on environment

O oo o O

Reducing pressure on forests through on-farm supply of fuelwood, fodder and other
forest products

O Reduction in the build-up of atmospheric carbon dioxide and other greenhouse
gases

0 Disaster prevention, rehabilitation and reconstruction.

(Refer Annexure 7.3).

1.4 Urban Risks

India is experiencing massive and rapid urbanization. The population of cities in India is
doubling in a period of just two decades. It is estimated that by 2025, the urban
component, which was only 25.7 % (1991) will be more than 50%. The Ninth Five Year
Plan estimates India’s population size, by 2011, to be 1178.89 million with an urban
population share of 32%. A characteristic feature of the urbanisation process is the

increasing metropolitanisation.

The trend indicates the continued urbanisation and metropolitanisation in the decades to
come. Some of the urban agglomerations today accommodate more than 10.0 million
people. Their number and sizes will continue to grow. Such concentration trends in the
Indian demographic scenario would surely subject its cities to greater risk of damage to

life and property in the event of disaster.

Urbanisation is increasing risk at unprecedented levels: communities are becoming
increasingly vulnerable when high-density areas with poorly built and maintained
infrastructure are subjected to natural hazard: environmental degradation, fires, flooding
and earthquake. Urbanisation dramatically increases vulnerability, whereby communities

are forced to squat on environmentally unstable areas such as steep hillsides prone to
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landslide, by the side of rivers that regularly flood, or on poor quality ground causing

building collapse.

Nature of Risks

Most prominent amongst the disasters striking urban settlements frequently are those of
floods and fire, with lower incidences of earthquakes, landslides and cyclones. Of these,
floods are more devastating due to their widespread and periodic effect. Fires have more

localised effects but are very frequent in urban areas leading to heavy losses of life and

property.

Studies indicate that the loss of life and property due to floods has been increasing over
the past decades. The prime reason for this is unplanned urban growth on the banks of
the rivers and in other low-lying areas in the vicinity. The floods of Punjab in 1993 and
those of Haryana and Delhi in 1995 bear testimony to this. These kinds of disasters can
only be averted with the help of disaster conscious urban planning and development in

flood sensitive areas.

Fires have emerged as a critical issue in urban planning due to the rising frequency of fire
incidents, leading to huge losses. Fires are very common in slum and squatter

settlements in large cities and in high rise buildings.

Fire fighting capabilities are indeed very essential, but these are mostly curative
measures. More importantly than these, preventive measures are required to address this
critical issue effectively and efficiently. Hence, for efficient control and management of
fire disasters, it is essential to have, and implement, proper landuse zoning, land

subdivision, and building regulations.

Development Vs Environment

Developmental activities compound the damaging effects of natural calamities that we

have always been facing. The floods in Rohtak (Haryana) in 1995 are an appropriate
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proof of this. Even months after the flood waters had receded, large parts of this town
were still submerged This was not damage due to floods, but due to the waterlogging
which resulted because of poor landuse planning. Ad hoc landuse decisions are a

common practice in our system due to immense demand pressures on a scarce land

supply.

Risk due to Environmental Stresses: Delhi, India

Every ninth student in Delhi's school suffers from Asthma. Delhi is the world's fourth most
polluted city. Each year poor environmental conditions in the city's informal areas lead to
epidemics. In 1995, 423 lives were lost due to dengue fever. In 1996 there were 8,992
cases of gastroenteritis, of which almost 8% were fatal. Poor precautions and ill-
maintained electricity lines lead to innumerable fire incidents every summer. Fifty seven
persons lost their lives in a major fire at a cinema house in south Delhi in June 1997 due
to electrical fault. Over one million citizens of Delhi face the risk of floods, should the level
of river Yamuna rise by a few meters. Delhi is in seismic zone IV with expected
earthquake of 6 -6.5 on the Richter scale threatening much of the old dilapidated and
poorly constructed informal structures where 60% of the city’'s population resides. Delhi
has one of the highest road accident fatality ratios in the world. In many ways Delhi
reflects the sad state of urban centres within India that are exposed to risks which are

misconstrued and almost never taken into consideration for urban governance.

Safety Factor for Human Existence

The quality of life of an individual is determined largely by socio - economic and physical
environment. From a different perspective, enhancing quality of life is minimizing
frequency and intensity of disturbances to average human existence. The core issue
therefore is to reduce the vulnerability of the community. It is also obvious that the nature
of the vulnerability of the community is largely dependent on the social structures, the

physical structures and the economic assets.
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The core issue, therefore, becomes promoting measures that ensure safety of individuals
against such vulnerability which often get manifested as hazards in form of accidents,

illnesses and other factors that could contribute to mortality.

Need for Action

In the contemporary context, a broader approach is required which not just looks into
technology, adaptability and cost aspects but also on how these aspects could be
imparted effectively to the community. The users in general need to appreciate, the high

priority, which needs to be given to safer living.

The urban planning, development and management processes have traditionally been
dealt with in a sectoral manner. The safe city concept, particularly due to its participatory
approach, would try to bring about strategic integration of various urban sub-sectors and
present an integrated development framework. This is a need that has also been stressed
upon by the National Commission on Urbanisation’s Working Group on Physical Planning
in India, in stating that "it also provides for checking costs compared to the benefits of
alternative packages of projects aiming at pragmatic goals, and permits a much tighter

and more efficient implementation control and evaluation of large scale innovations ".

Risk reduction efforts need to be based as much in urban governance and management
as in urban planning. Good urban governance includes the state, but transcends it by
taking in the private sector and civil society. All three are critical for sustaining human
development. The state creates a conducive political and legal environment. The private
sector generates jobs and income. And civil society facilitates political and social
interaction-mobilizing groups to participate in economic, social and political activities.
Because each has weaknesses and strengths, a major objective of our support for good
governance is to promote constructive interaction among all three. (UN Policy Document

on Governance for Sustainable Human Development, Jan. 1997).

Within the framework of safe urban planning and management, the traditional wisdom of
urban planning that was evolved during the historic vedic period in India needs to be

revived and imbibed in the current practices. The concept of the ‘Vastu Purusha Mandala
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that dealt with the habitat space as a living organism was very conscious of the fragile
relationship between development and environment, and this consciousness led to

design and development parameters that were far safer than those followed today.

Urban populations are growing rapidly and the situation is most alarming since it is taking
place in the absence of well planned and structured settlements. The civic services and
the general quality of the settlements is of a low standard, as a result of which the urban
communities are being subjected to an ever increasing risk of natural as well as
technological disasters. In such a situation, the only viable way to a safer living is through
preparedness to face disasters, since hazards cannot be controlled. This requires
concerted efforts on part of the government agencies, voluntary organisations, and most
importantly the community itself. Risk awareness has to be created, and preparedness

plans formulated, so that the urban populace may live a safer life.

It has been realized that with the introduction of relatively simple, effective risk reduction
measures (those which ‘reduce vulnerability and increase capacity’) into existing urban
improvement practices, and those which involve communities in decision making,
degrees of protection can be afforded within the most vulnerable urban settlements,
which in the long term contribute to both protecting lives and enhancing livelihoods, thus

reducing poverty.

The Reducing Urban Risk Initiative

This assumption formed the basis of the project : Reducing Urban Risk India, carried out
in four vulnerable communities in Delhi and Ahmedabad by the National Centre for
Disaster Management in collaboration with the NGOs, SEEDS and DMI. The project was
supported by DFID and the Oxford Brookes University, and set an example of low-cost
urban risk reduction measures suitable for poor communities living in hazardous

situations.

The principal need that emerges from the initiative is for developing a method for
integrating risk reduction as a component of urban planning with major community

participation. Its main objective is the need to have a methodology combining risk
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identification with action planning to integrate sustainable risk reduction measures into
existing urban planning practices for improving settlements vulnerable to environmental
degradation and natural hazard. While an initiation has been made in this direction, the
work needs to be consolidated and mechanisms need to developed, tested and be put in

place for institutionalization of Urban Risk Reduction in India.

1.5 Some Recent Disaster Events in India

Gujarat Earthquake

A powerful Earthquake of magnitude 6.9 on Richter-Scale rocked the Western Indian
State of Gujarat on 26™ January,2001. It caused extensive damage to life & property. This
earthquake was so devastating in its scale and suffering that the likes of it had not been
experienced in past 50 years. Leaving thousands seriously injured, bruised and

handicapped; physically, psychologically and economically.

The epicenter of the quake was located at 23.6 north Latitude and 69.8 east Longitude,
about 20 km Northeast of Bhuj Town of the Kutch district in Western Gujarat. At a depth
of only 23 kms below surface this quake generated intense shaking which was felt in 70%
region of India and far beyond in neighbouring Pakistan and Nepal too. The tremors were
followed by intense after shocks that became a continued source of anxiety for the

populace.

The seismicity of the affected area of Kutch is a known fact with a high incidence of
earthquakes in recent times and in historical past. It falls in Seismic Zone V. The only
such zone outside the Himalayan Seismic Belt. In the last 200 years damaging
earthquakes occurred in 1819, 1844, 1845, 1856, 1869,1956 almost as devastating as
2001 earthquake.

Twenty-one of the total 25 districts of the State were affected in this quake. Around 18
towns, 182 talukas and 7904 villages in the affected districts have seen large-scale

devastation. The affected areas even spread up to 300 km from the epicentre. In the
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Kutch District, four major urban areas , Bhuj, Anjar, Bachau and Rapar suffered near
total destruction. The rural areas in the region are also very badly affected with over 450

villages almost totally destroyed.

In addition, wide spread damages also occurred in Rajkot, Jamnagar, Surendranagar,
Patan and Ahmedabad districts. Other Urban areas such as Ganhidham, Morvi, Rajkot
and Jamnagar have also suffered damage to major structures, infrastructure and

industrial facilities. Ahmedabad, the State capital was also severely affected.

Gujarat Earthquake is very significant from the point of view of earthquake disaster
mitigation in India. The problems observed in this disaster are no different from other
major recent earthquakes in the world. The issues in the recovery and reconstruction
phase are: the proper understanding of risk among different stakeholders, training and
confidence building among the professionals and masons with appropriate development

planning strategies.

This quake has provided numerous examples of geo-technical and structural failures. The
traditional wisdom of design and construction practises of engineered buildings prevalent
in this country came under criticism for the first time. It has triggered comprehensive

understanding on what needs to be done in this regard.

Orissa Super Cyclone

A super cyclone slammed the state of Orissa on October 29, 1999, with wind speeds of
270-300 kmph, accompanied by torrential rain ranging from 400 mm to 867 mm
continuously for three days. The turbulent sea surged up to 7 m high, with waves that

rushed in and traveled up to 15-20 km inland.

The super cyclone caused extensive damage. About ten thousand were killed, while over
1.6 million houses were damaged. The sectors of agriculture, livestock, village industries,

infrastructure and environment were badly devastated.

The state machinery was thrown totally out of gear in the initial response period.

However, it recovered fast with wide-ranging support from various sectors, including
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Central Government, other State Governments, notably Andhra Pradesh State

Government, national, regional and local NGOs, and international aid agencies.

Rehabilitation programs have been taken up on a wide scale by Government as well as
Non-Governmental Organisations in various sectors, including Livelihood econstruction,

Housing, Cyclone shelter construction, Water and Sanitation, School buildings and books.

Rehabilitation is being viewed as a long term, phased activity. Mid term rehabilitation
vision is focused on reconstruction of infrastructure and livelihoods, while long term

programs are geared to address the issues of prevention, mitigation and preparedness.

Bringing in local interventions to mitigate the impact of future cyclones emerged as a
major intervention area as the relief stage came to an end. Now is the time to set a safe

development agenda.

Floods

Gorakhpur

The monsoon season during 1998 was very active throughout the country, causing floods
in a number of states including Andhra Pradesh, Assam, Bihar, Delhi, West Bengal. The
damage due to floods was very severe in Uttar Pradesh. The worst affected district in
Uttar Pradesh was Gorakhpur, which had unprecedented floods. Over three lakh hectares

of land area was affected in Gorakhpur and adjoining districts due to floods.

The floods in Gorakhpur were Two-Phased first in the latter half of July and second in the
later half of August. Three times more than normal rains in the catchment areas of
various rivers forced huge water discharge into the rivers. River Rapti, flowing through
Gorakhpur, flowed at 85.82 meters above mean sea level on August 21, 1998 whereas
the Gorakhpur City is at a height of 78 m above the sea level. The embankments of the

River were breached at several places near the city.

Table 1.2 : Flood Damages in RRtadesh due to Flooc88
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Items Statistics
No. of Districts in U.P. 83

No. of Districts affected 55

No. of villages affected 15403
Land Area affected M.Hactare 2.523
Population Affected in Million\ 12.191
Crop area affected in M. Hectare 1.415
Damage to Houses in Nos. 384090
Cattle heads lost in Nos. 3379
Human lives lost 1388

Source: CWC, New Delhi

The heavy losses to property took place in the city and adjoining rural areas.

A large number of villages were in two-meter deep water. Large areas of farming land
were covered in sand sheet converting it into non-agricultural land. Thousands of ~
temporary houses made of thatch and adobe collapsed, rendering thousands homeless.
The flood water did not recede for more than month in most areas and some remained
water-logged even after three months due to a faulty network of embankments, roads and

railways in the region.

Relief was immediate from the state with an expenditure of Rs.29.40 crores but

discrepancies were reported in the distribution of relief to the affected community.

The NGOs also took very active part in the provision of relief to the affected community.
The NGOs distributed relief to the tune of Rs. 10.00 Crores in the flood-affected areas.
Various NGOs helped the local administration include Oxfam, CARE, CASA, Red Cross,
Gita Press, Anand Marg, UP Voluntary Health Organization etc.

Brahmaputra

The Brahmaputra basin extends over an area of nearly 580,000 sq km and covers an
area of acute seismic activity. The river at one time was navigable to a distance of 1100

km up to Dibrugarh, however the deterioration of the channel has altered the situation.
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Brahmaputra under the influence of the southwest monsoons is subject to severe and
recurrent floods. The abnormal rise of the bed of the river after the earthquakes of 1897
and 1950 in Assam region resulted in the spilling of the river on both banks. A number of
spill channels have been thrown up. Uncontrolled discharge and subsequent spilling of
these channels cause a serious flood problem. In the Upper reaches there is a problem of
swinging and changing of course and in the lower reaches the problem is caused by
inadequate drainage capacity of channels. The districts of Jalpaiguri and Cooch Behar
and Siliguri subdivision of Darjeeling in the northern region of West Bengal suffer frequent

and floods from the tributaries of Brahmaputra such as Tista, Torsa and Jaldhaka.

The erosive activity of the river has also increased. A major portion of the Palasbari town
disappeared in 1954 and similarly Dibrugarh was endangered. Subsequent acute erosion
has developed at Kokilamukh, Gauhati, Dhubri, Tarabari, Soalkuchi and numerous other

locations threatening embankments.

Haryana

Heavy rainfall in Haryana during August- September 1995 caused one of the worst floods
in the region’s history. The average rainfall within two days was in the range of 200-250
mm. The existing drainage, already in spate, was unable to drain out the rain water
resulting in severe flooding throughout the State. Fifteen out of seventeen districts of the
State were severely affected due to the floods. Seventeen urban settlements were
flooded bringing normal life in these areas to standstill.

One of the biggest problems faced due to the floods was the excessive water logging in
Central Haryana. Although no river passes through this region the topography with its
saucer like shape, is such that inflow of water due to excess rainfall could not be drained

out except through pumping.

While the best possible short-term measures were introduced to tackle immediate
dewatering, the need for long-term strategy to tackle floods in such areas was felt ever

maore.
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Malpa Landslide

Upper reaches of Uttaranchal (Formerly part of Uttar Pradesh) hills including the
Pithoragarh district are highly prone to landslides. The week 12th -18th August 1998 will
go down in the history of Uttaranchal as one of compounded tragedies. A sudden
landslide took place on August 17,1998 burying the Malpa village. The reactivation of old

landslides in lieu of human interference led to unforeseen disasters.

The Malpa village is located on the right bank of River Kali in the Kumaon. Tribes inhabit
the area. With the opening of the Mansarovar pilgrimage, the route began to burst with
human activity. Before the landslide tragedy struck at Malpa, there were base camps of
Kumaon Mandal Vikas Nigam (KMVN), Public Works Department (PWD), Indo-Tibetan

Border Police (ITBP) and local residential houses of the Malpa Tribal people.

The thunderous noise and the impact of the rock mass upon its sudden detachment and
fall was so violent that flashes of blazing sparks and streaks of fire were seen by the
distant eye-witness standing on the lower slopes. It is never easy to forecast when
landslide will occur in the mountain region. They are regular features in the rainy season.

A number of landslides in Ukhimath Tehsil took a toll of 107 lives in 29 villages leaving

about 1500 families homeless. The landslide began around 0200 hrs on August 12,1998.

In the mountainous districts heavy rainfall, landslides and floods have a close association.
Prolonged rainfall cause heavy landslides. These massive landslides block the flow of
rivers for quite some time. The formation of river blocks in that fashion cause great

damages to the settlements downstream on its’ bursting.

Bhopal Gas Leak

The gas leak incidence at the Union Carbide Chemical Plant in Bhopal, Madhya Pradesh
was the worst possible industrial disaster that occurred on the unforgettable night of 2-3
December 1984. Over 40 tons of Methyl Iso-cyanate (MIC) and other lethal gases
including hydrogen cyanide leaked from Union Carbide Chemical plant, and caught
people unawares, immediately killing 8000 people. It has affected thousands of people

who till this day are experiencing the deadly after effects of the gas leak to which they had
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been exposed. More than 25 Research studies have been conducted so far which state
that the health of more than 530,000 people has been severely affected causing multi-
systemic injuries. Death toll has crossed 20,000 and 15 years after the disaster, 10-15

people continue to die every month.

The Union Carbide Chemical (UCC) Plant had been set up in the year 1969 as an
outcome of the Indian Governments move towards the 'Green Revolution’ and were
committed to increase India’s agricultural productivity through mechanized agricultural

techniques, construction of dams, and production of chemicals and fertilizers.

The gas leak has had the most catastrophic effect on the health of the people who have
been exposed and has affected people over a large area. 36 municipal wards were
affected by the carbide gas leak. The poisonous gas was absorbed into the blood stream
of the people, which has caused lasting and damaging effect to the lungs, brain, kidney,

reproductive as well as the immune system of the victims.

Even after 10 years of the carbide gas leak, in 1992, exposed people continue to suffer
menstrual irregularities, abortions, and neurological disorders and mental abnormalities.
The cases of respiratory problems, early eye cataract, still birthrates have all increased
three folds. Expectant women, who were exposed to the gas leak, gave birth to children

who had delayed motor and language sector development.

Various research studies conducted have indicated that there is an increased probability
of congenital abnormalities among the future generations. Anxiety and neurotic
depression were the most common disorders. However, various NGOs who have
conducted similar studies state that the figures of affected population assessed by Indian
Council of Medical Research (ICMR) are a gross underestimation of the seriousness of
the situation and that the figures are likely to be very high. Though there is no latest data
available, as the research and monitoring exercises were terminated prematurely, the
doctors treating the victims state that cases of Tuberculosis, Cancers and Infertility are on

arise.

As if the health impact and the acute state of depression being experienced by the people
were not enough, the society started discriminating against those who were exposed to

the gas leak. The most severely effected were the people who belonged to the
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unorganized sector such as daily wageworkers and petty traders. They are unable to
pursue their trade and with no means to earn livelihood and with meager resources at
hand, living has become difficult. Women exposed to the gas leak and who are patients of
various gynecological and reproductive disorders were unable to carry out their
reproductive functions. They were either maltreated by their husbands or have been

deserted. Young girls also continue to be socially discriminated.

Surat Plague

Surat, India’s diamond city, so called because of its flourishing diamond industry, can be
cited as a classic example of disaster due to environmental neglect and degradation. On
the 22nd of September 1994, hospitals in the city started reporting deaths due to plague.
Within forty-eight hours over 600,000 people had fled the city. With these people the
suspected plague germs also spread to other parts of the country and the world, giving

rise to international panic.

The plague of Surat could have been predicted and avoided through timely action of
cleaning up the city of its garbage dumps and unsanitary conditions. Yet people
continued to live quietly amidst the filth till they were given some cause for concern by the
dying rats, and it finally took human toll to get the residents and the government into

action for cleaning up the city.

Uphaar Cinema Fire

Fifty-nine people were killed and more than 100 injured in a fire that broke out in a packed
Uphaar grand cinema theater in Green Park Extension in South Delhi in 1997. Most of the
victims, including a number of children, teenagers and women died of asphyxiation. The
rest were trampled in the stampede as people tried to escape the thick black smoke
engulfing the four storey theatre. An electric transformer in the basement burst during the
movie show with more than 1000 viewers. Spewing boiling oil, the transformer burst
caused mayhem in the ground floor car parking area. The petrol tanks of some vehicles

exploded stoking the fire, and the smoke soon filled the theater.
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Fire safety norms were violated through the installation of a transformer within the
building. Many shopkeepers and passers-by launched rescue operation. Some used
cellular phones to alert the police. Angry people said that the first fire engine arrived
about 45 minutes after the first call. We got stuck in the narrow lanes and heavy traffic in
the area,... said a fire official. Scores of policemen and firemen in gas masks took over.
Using three 100-foot hydraulic snorkels, firemen brought out unconscious persons from
upper floors. It took almost 2 hours, interspersed with heart rending scenes of comatose
children being brought out, to completely evacuate the theatre, with police gypsies and

ambulances rushing the victims to the nearby hospitals.

Railway Accident at Gaisal

In 1995, 358 people were killed in a rail accident near New Delhi. In 1981, a tropical
cyclone blew a train off the tracks and into a river in the northern state of Bihar, killing 800
people. India has the world’s largest rail network and rail travel is a very popular form of
travel in the country. However, many trains are dangerously overcrowded and the rail

infrastructure is inadequate to accommodate the demand.

A major Rail Accident took place when a collision occurred as the Brahmaputra Mail train
en route to New Delhi sped through the Gaisal Station and slammed into the idle Awadh-
Assam Express traveling from New Delhi. Witnesses said that the crash was powerful
enough to send the engine of the Express sailing through the air onto nearby tracks. At
least 15 of the two trains’ passenger cars were shredded apart in the impact, and several

cars remained trapped beneath the rubble.

The army and other rescue teams brought in cranes to lift the mangled cars and free
trapped bodies and potential survivors. About 200 people were confirmed dead and
hundreds of others injured. The waiting room at the Gaisal terminal was transformed into
a makeshift morgue. One of the lines was reopened to help transport the injured to

hospitals. Heavy monsoon rains plagued the rescue operation.
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Patna Air Crash

An Indian Airlines Boeing 737 crashed into a government housing estate in Patna, capital
of the eastern Indian state of Bihar, on July 17, 2000, killing 57 people, including six
residents, and wounding dozens more. This tragic incident once again highlighted the
decay of Indian infrastructure, including safety controls. Over the past 15 years more than

1,000 people have lost their lives in major air disasters.

The plane, operated by Alliance Air, a subsidiary of the state-owned Indian Airlines,
caught fire and crashed in the early morning, around 7.30am. As firemen worked to
douse the flames, some in the crowd of about 3,000 local residents formed a human
chain to pass buckets of water to the burning plane in the hope of rescuing passengers.

Among the dead were the two pilots. Only seven passengers survived. They were
admitted to the Patna Medical College and Hospital and then transferred to New Delhi,
1,000 kilometres away. The national government and Civil Aviation authorities
immediately ruled out any technical fault in the aircraft and sought to blame the two pilots,
Captain Sohan Pal, who had clocked 4,326 flying hours, and Captain A. S. Bagga. Indian
Airlines regional director S.K. Ghorai and other officials also denied that the plane caught

fire before it crashed.

Assam Bomb Blast

In December 1996, a bomb ripped through an express train packed with holiday travelers
today in the eastern Indian State of Assam, blowing the train off the tracks and Killing

dozens of passengers and crew, local officials said.

No one claimed responsibility, but police officials said they suspected a militant rebel
group. Working in darkness with cranes and floodlights, rescuers pulled 26 bodies from
the wreckage, while at least 42 people were injured and sent to hospitals. [At least 300

people believed to have been Kkilled, Reuters reported, quoting local police officials]

The explosion ripped apart the train, the New Delhi-bound Brahmaputra Express, which
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was carrying some 1,200 passengers and had originated in Gauhati, the state capital of

Assam in India’s far east.

The blast could be heard in the railway station at Kokrajhar, from which the train had
departed seven minutes earlier, as it blew apart three coaches holding about 300
passengers, railway officials said. The blast derailed the engine and the first of 18

coaches, they said.

Forest Fires

India has about 1.7 million hectares of productive coniferous forests with such valuable
timber and pulpwood species as fir (Abies spp.), spruce (Picea smithiana), deodar
(Cedrus deodara), kail and chir pine (Pinus wallichiana and P.roxburghii). The estimated
growing stock of these forests is over 200 million cubic metres the monetary value of
which could be anywhere between Rs.40,000 to Rs.60,000 million (US$ 976 to 1464
million). Deciduous forests rich in bio-diversity get largely damaged by forest fires. The
forests of North-East region of the country are hotspots of biodiversity. To safeguard
these precious forests and their value, it is necessary to have more rigorous protection

from fire damage than that has been accorded hitherto.

The normal fire season in India is from the month of February to mid June. India
witnessed the most severe forest fires in the recent time during the summer of 1995 in the
hills of Uttar Pradesh & Himachal Pradesh. The fires were very severe and attracted the
attention of whole nation, an area of 677,700 ha was affected by fires. The quantifiable
timber loss was around Rs. 17.50 crores (US$ 43 million; Rs. 1 crore = 10 million rupees).
The loss to timber increment, loss of soil fertility, soil erosion, loss of employment, drying
up of water sources and loss to bio-diversity were not calculated by the Committee
appointed by the Government to enquire into the causes of fires, as these losses are
immeasurable but very significant from the point of view of both economy as well as
ecology. The fires in the hills resulted in smoke in the area for quite a few days. The
smoke haze, however, vanished after the onset of rains. These fires caused changes in
the microclimate of the area in the form of soil moisture balance and increased

evaporation. Lack of adequate manpower, communication and, water availability in the
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hills helped this fire spread rapidly reaching the crown level. The thick smoke spread over

the sky affecting visibility up to 14,000 feet.

The statistics on forest fire damage are very poor in the country. In the absence of proper
data, it is difficult to arrive at the accurate losses from the forest fires. Moreover, the
losses from fires in respect of changes in biodiversity, carbons sequestration capability,
soil moisture and nutrient losses etc. can not be measured but, nevertheless, are very
significant from the point of view of ecological stability and environmental conservation.
To a certain extent, the loss due to forest fires can be estimated based on the inventories
made by the FSI as reported in the state of forest report 1995 and subsequent field
observations conducted by them. The statistics of losses from forest fires from the various
states of the union is still very sketchy and fragmented. Much of the data available does
not reflect the ground situation and is grossly under reported. The total reported loss from

the states of the union is around Rs 35 crores (US$ 7.3 million) annually.

According to the Forest Survey of India data on forest fires, around 50% of the forest
areas are fire prone. This does not mean that country’s 50% area is affected by fires
annually. Very heavy, heavy and frequent forest fire damages are noticed only over 0.8%,
0.14% and 5.16% of the forest areas respectively. Thus, only 6.17% of the forests are
prone to severe fire damage. In the absolute term, out of the 63 million ha of forests an
area of around 3.73 million ha can be presumed to be affected by fires annually. At this
level the annual losses from forest fires in India for the entire country have been
moderately estimated at Rs 440 crores (US$ 107 million). This estimate does not include
the loss suffered in the form of loss of biodiversity, nutrient and soil moisture and other

intangible benefits.

Pest Infestation

Pest infestations have recurred as major disasters for the agrarian economy of India
since time immemorial. Locust swarms coming from central Asia used to be a major
cause for concern. Besides such consolidated events, infestation of localized pests is a
threat to plant as well as human life. The important factor responsible for deterioration
and the loss of food grains, their products and the economic losses besides health

hazards and the contamination with fecal matter and hairs and urine is that of rodents.
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The importance of moisture/drying of both raw and finished food products on the shelf life
and the role of microorganisms is an important knowledge for all pest control operators.
Proper advise to the parties/clients, on the role of moisture/microorganisms, its
implications on the development of toxins, likewise the role of insects in the development
of moulds and the attendant biochemical changes including health hazards has been
emphasized. In view of the restrictions on the use of pesticides and their residues, the
physical, biological, biochemical methods of control available could be adopted besides

chemical methods, which is the last resort for checking the pest problem.

An important topic for the pest control operators is the chemical method of control by
fumigation, properties of fumigants, application methodology, both in the organized sector
and in the food processing industries. The dosage exposure period toxicity, methods of
detection will be useful to establish and standardize. The importance of prophylactic
treatment for protection against cross infestation in extending the shelf life of the grain
and their product needs to be emphasized. The properties of pesticides, their formulation
residues, detection, permissible limits, occupational hazards, and safety considerations
need to be demonstrated and discussed. This would help the pest control operators for

the selection of pesticides against the target species.

Weeds are unwanted and undesirable plants that interfere with the utilization of lands,
water resources and affect crop production and human welfare. Aquatic weeds form the
breeding grounds for mosquitoes. It is necessary to appreciate importance of weed
control, the method of prevention, mechanical, biological and chemical methods of weed
control and soil fumigation, as also the method of application, spraying equipments,

precautions to be taken while handling the herbicides and control of problematic weeds.

Dam Burst

One of the great uncertainties about building high dams in the Himalayas for hydropower
and flood control is the threat that they would pose to the plains in the event of a major
earthquake. The grandeur of Himalayan peaks and their stupendous height deludes
observers with an image of permanence. This is actually a gigantic pileup resulting from

the collision of the Eurasian and Indian plates that began 50 million years ago. India
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continues to bulldoze under the Tibetan plateau, creating tremendous tectonic tension
under the mountains. Most areas of the Himalaya where future dams are planned are

rising or slipping at between 10-20 mm a year.

It is the debris from the erosion of the young Himalaya that filled up the Tethys Sea and
turned it into what now the Gangetic plains is. This process of mass wasting that deposits
debris in the plains continues, so the notion that floods in northern India and Bangladesh

can be “controlled" is wishful thinking.

The catastrophic impact of the failure of a dam like Tehri or Pancheswar with 2.6 to 6
cubic kilo-metres of impounded water on the downstream plains can be disastrous. In
1893, arockslide on a river in the Garhwal Himalaya burst, causing a huge flashflood and
great loss of life all the way down to the plains. In 1970, debris flow on the Alkananda
River created a 60-metre high dam on this tributary of the Ganga. When this burst, it
caused a flashflood that thundered down all the way to the plains of Uttar Pradesh,

destroying settlements, bridges and highways.

Oil Spills

On June 14, 1994, Indian authorities began siphoning off 700 tons of oil from the Sea
Transporter, a 6,000-ton Greek cargo ship which had been anchored off Aguada after it

ran aground following a cyclone on June 5.

Most of us will not forget one tragic aftermath of the Gulf War -- birds drenched in oil,
partially blinded by it, struggling to fly. Or all those documentaries on the National
Geographic and Discovery television channels, showing mass deaths of animals and

birds because of various oil spills around the world.

The Gulf War, in particular, proved to be a wake-up call for the Indian government, which
sanctioned a study to see how oil spills could be tackled. Scientists at the New Delhi-

based Tata Energy Research Institute carried out the Study.

Besides spills into water bodies, oil creates other hazardous situations. When oil is stored
for a long time, its sludge settles at the bottom and has to be removed. Presently,
refineries dump the sludge into another tank, the construction of which costs them

approximately Rs 10 million. Alternately, refineries spend around Rs 3,000 per tonne to
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build pits, where the sludge is dumped. As demand increases and the oil industry grows,

they will be handicapped by lack of land to build such storage tanks.

According to some assessments, there are around 15 refineries in India and they
generate around 20,000 tonnes of sludge annually. Many of them have been carelessly
dumping the sludge in pits, without any consideration for the resultant pollution of ground
water. But, with stricter implementation of pollution laws and increasing awareness
among the villagers who live around the refineries, better environmental methods will now

have to be followed. The closure notice to the Digboi refinery is just the beginning.

Orissa Heat Wave

Large parts of India are periodically affected by extreme climate; cold waves and heat
waves. In May 1999, a searing heat wave gripped a large part of India with the
temperature reaching nearly 45 degrees Centigrade in some places. The number of

deaths in various parts of India reached nearly 150.

The eastern state of Orissa is reported to be one of the worst hit where state officials
confirmed 40 deaths. In Uttar Pradesh various divisions of the state including Garhwal,
Bareily, Allahabad ,Varanasi, Faizabad, Agra and Lucknow experienced above normal
temperatures for almost a fortnight. In Bihar, authorities said that such a long spell of
heat has damaged mango and lychee crops. The heat was also felt worst in the major
cities such as Delhi with its teeming populations and over-stretched public facilities.

Gastro-enteritis cases were said to be up by 25% from the previous year .

The authorities and non-governmental organisations launched public education

campaigns and the distribution of chlorine tablets and oral re-hydration salts.

Three persons died in Delhi on the 16th of December, 1997, as a result of the continuing
cold wave. All 3 victims were unidentified pavement dwellers. Also, several flights were
reschedules as heavy fog engulfed the runway of the Delhi airport in the morning.
Thousands of passengers, who were to board early morning flights, were stranded for as

long as 6 hours as the fog over the runway did not clear till late in the afternoon.
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School children and office goers also bore the brunt of the winter. Heavy fog engulfed the
roads and vehicular traffic almost came to a standstill at several places. Road accidents
involving multiple vehicles were reported from many locations. The meteorological
department predicted heavy fog and low clouds for the next few days also. A high
humidity level was responsible for the prevalent conditions. Some western disturbances

were also observed.

Building collapse

In August 1998, rescue workers used bulldozers, blowtorches and bare hands on
Tuesday to clear loose rubble and try to reach survivors of a mid-rise building collapse

that killed at least 21 people in Mumbai.

In an overnight rescue mission, 22 people were taken out alive from the rubble of the
building, which had been declared structurally unsound earlier this year. All but one were
injured and hospitalized, mostly with head injuries. Police feared 10 more people may still
be trapped under the debris of tangled concrete and steel, all that remained of the seven-

story structure that tumbled to the ground.

The Govind Tower building had shops on the ground floor. The top three floors, added on
for a small hotel, were unauthorized, officials said. The rest of the building was divided
into 18 apartments, many of whose occupants were believed to be inside when it
collapsed. Officials said most of the people were trapped in bathrooms or on staircases
as they either took shelter or fled when the building began to shudder about three

minutes before it came down.

Municipal officials said they ordered residents to vacate the building several months ago,
reportedly after it was noticed to be leaning toward one side. The warning was ignored.

Falling buildings are not uncommon in Mumbai, a city of about 2.5 million people. It is
India’s business and financial hub with about 20,000 sub-standard buildings, many of
them old and poorly maintained. Officials say poor tenants are willing to take the risk

because they are able to afford the low rents.
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Chapter 2

Emergence of a Holistic Approach : Setting the

Context

2.1 Himalayan, Riverine, Coastal Regions

Himalayan Regions

Human activities are prime cause of environmental degradation all over the world. The
effects of human activities on environment may be direct or indirect, small or big, slow or
fast, predictable or unpredictable depending on the nature, intensity or frequency of the

disturbance to natural ecosystem.

The Himalayan range is one of the highest mountain chains in the world. Himalayas, also
known as the Extra-Peninsula are one of the three main geological divisions of India. The

other two divisions are the Peninsula and the Indo-Gangetic Plains.
Geographically, the Himalayas extend for about 2400 km, from western Syntaxial bend-
near Nanga Parbat to eastern Syntaxial bend-near Namcha Barwa, and exhibit a

curvilinear disposition.

Burrad and Hayden classified the Himalayas from west to east, into four regions:

i) Punjab Himalaya - area between Indus and Sutlej rivers.

i) Kumaon Himalaya - area between Sutlej and Kali rivers.

iii) Nepal Himalaya- area between Kali and Tista rivers.

iv) Assam Himalaya- area between Tista and Brahamputra rivers.

Presently Himalayas are divided into three regions: the Western, Central and Eastern
Himalaya. Nepal Himalaya constitutes the Central Himalaya and the mountainous area to

its west and east are known as Western and Eastern Himalaya respectively.
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Thus the Western Himalaya includes Punjab and Kumaon Himalaya of Burrad et.al

covering Himachal Pradesh and parts of J & K and Uttaranchal.

The Uttaranchal Himalaya extends from Tons river in the west to Kali river in the east and

covers an area of about 46,480 sg.km. Garhwal and Kumaon are two main regions of

Uttaranchal Himalaya.

Major landforms of Uttaranchal Himalaya are arranged in three parallel ranges:

ii)

Great Himalaya (GH) lies south of Tibetan Plateau and contains highest
elevations.

Lesser Himalaya (LH) lies south of GH and has elevations between 10,000
and 15,000 ft.

Outer Himalaya (OH) lies south of LH and borders Gangetic Plain. Altitude
varies between 2000 and 3000 ft. and has geomorphological depression-
the Dun.

Himalaya, in Uttaranchal, can also be divided into four broad geological zones, each

having distinct geological history. These are:

ii)

Tethys Himalaya Zone (THZ): exposes mainly fossiliferous rocks of
Phanerozoic and lies north of the central axis (line of highest elevation of
CH)

Central Himalaya Zone (CHZ): contains crystalline and metamorphic
rocks which are thrust over the sedimentary sequences of lesser Himalaya
along the Main Central Thrust (MCT)

Lesser Himalaya Zone (LHZ): exposes largely sedimentary,
unfossiliferous sequences of Proterozoic period, which are disposed in
distinct tectonic belts between the MCT and Main Boundary Fault.
Fossiliferous rocks of Palaeozoic, Mesozoic and Cenozoic periods have
very limited extent.

Regionally metamorphosed rock masses occur as Klippe.

Outer or Sub Himalaya Zone (OHZ): This is the southern most zone and

exposes sedimentary sequence predominantly of Neogene period. The
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OHZ lies between MBF and Foot Hill Fault (FHF). FHF is the boundary

between the outer Himalaya and Gangetic Plain.

The Himalayan region, characterized by a wide variation in topography, geology, soil,
climate, flora and fauna and various ethnic groups having different socio-cultural
traditions, is a unique geographical entity of our country. This region, hit by all major types
of disasters has caused disruption in the socio-economic life of the people, and has
brought immeasurable misery to them. (Refer Annexure 7.9).

Table 2.1: Major disaster events in the hill areas during the IDNDR

Date Event Area affected Deaths
1990 Floods Entire Country 882
20.10.1991 Earthquake Uttar Pradesh 2,000
4.9.-2.10.1992  Floods U.P., Himachal, J&K, Sikkim 1,500
8-31.7.1993 Floods Ganga, Brahmaputra regions 953
28.9.1993 Flash flood Uttar Pradesh 260
1994 Floods Entire country 720
1997 Flash flood Himachal Pradesh n.a.
17.8.1998 Floods, Landslide Uttar Pradesh 210
29.3.1999 Earthquake Uttar Pradesh 100

Source: IDNDR Review, NCDM

The ongoing human activity has resulted in recurring floods and landslides. Interference
in the environmental system in the form of indiscriminate chopping down of trees disrupts
the ecological balance thereby resulting in loosening of the soil and consequent soil
erosion. Over a period of time the eroded soil begins to settle down on the riverbed
results in shifting of the river. This is one of the major reasons for the floods to occur. The
Himalayan region with soft weathering rocks covered with a thin layer of soil are
increasingly susceptible and sensitive to landslides. Such landslides cause disruption and

create blockades in the road network and river system, which in turn cause floods.

A very befitting example in support of the above statement is the slash and burn

cultivation technique called "JHUM" that is practiced in the hilly areas. Development of the
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communication system by means of road construction and mining of rich mineral reserves

over a period of time has destroyed the dense natural evergreen forest cover.

Report of “The Central Team On Landslides In Hill Areas Of Uttar Pradesh™ during 1998
indicates the damages caused due to hailstorms, heavy rains and the resulting crop
damage in the state during the months of May to September, 1998. The report observed
that the Himalayan ecology is extremely fragile and falls under the Seismic Zone V. The
main causes for the landslide have been unplanned and unscientific development
activities in the hilly areas, mindless and indiscriminate felling of trees, urbanisation etc.
which have caused ecological imbalances in the Himalayas. Increasing pressure of
human and animal needs, rapid denudation, biotic interference etc. have further
aggravated the problem of soil erosion, avalanches, flash floods etc. The damages are

caused by nature and induced by human nature.

Every year, landslide in the region kills dozens of people and causes widespread damage
to several villages such that they have now become totally unfit for habitation. the
landslides have caused havoc and the terraced fields have been destroyed that cannot
be easily renovated or made productive again. The road network remains closed for long
periods causing indescribable hardship to the villagers who get their basic supplies and
provisions from neighbouring areas. The water source is also disrupted due to landslides
as they were breached from several places and are choked by the debris. More so, the
water channels are affected from the up hill side due to which the villagers are devoid of
water for irrigation purposes. This adversely affects agriculture production in the region.
The Planning Commission made specific recommendations on the Himalayan Region in

1996 that covered the various aspects discussed above.

Riverine Regions

Communities living in the great plains of India that spread across northern, western and
central parts of the country, and also include inland parts of the larger coastal states, are

vulnerable to a host of disasters. (Refer Annexure 7.8).
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These communities are settled in river basins and are predominantly dependent on
agriculture. They are subjected to extremes of rainfall - very high rainfall and very low
rainfall. They are therefore most vulnerable to riverine flooding and also to food shocks

during droughts. There are two of the main problems of floods and food insecurity.

The major river systems in the country can be broadly classified into two groups viz.
rivers of the Himalayan region and rivers of peninsular India. The Himalayan rivers are
fed by the meeting snows and glaciers of the great Himalayan range, during spring and
summer, as also rains during monsoons. They are often uncertain and capricious in their
behaviour. They carry significant flows during winter. On the other hand, the peninsular
rivers originate at much lower altitude, flow through more stable areas, and are more
predictable in their behaviour. Their flows are characterized by heavy discharges during

monsoons followed by very low discharges during the rain less months.

Nature of Flood problem in various river system from the point of view of the flood
problem, the rivers can be grouped under the four regions as under.

(a) Brahampurtra region drained by Brahmapurtra Ganga river system.

(b) Ganga regiond drained by Ganga river system.

(© North West drained by Indus & it tributaries

(d) Central India & Deecan region drained by river like Narmada, Tai

Brahamputra River System

The region drained by the Brahamputra and Barak and its tributaries covers the state of
Arunanchal Pradesh, Assam, Meghalaya, Manipur, Tripura, Nagaland, Northern regions
of West Bengal and Mizoram. The tributaries have very steep slopes and shallow
braided channels, coarse sandy beds and carry heavy silt. They bring flash floods
because of short distances between their source in the hills and the confluence. The
major problems faced by this system is that of overspills, drainage congestion, bank

erosion, land slides, and aggravation and changes in river course.

Ganga Region
Ganga has a large number of tributaries. Ganga basin with a drainage area of nearly

8,61,400 sg. Km. in India covers slightly more than [bf the total geographical area.
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The tributaries of Ganga are by themselves mighty rivers and most of them are highly
flood prone.

The northern tributaries of Ganga rise in the hills, some in Nepal, causing most of the
flood problems on account of heavy flows and sediment that they bring down from the
Himalayas. Flooding takes place mainly in Uttar Pradesh, Bihar & West Bengal. In
Haryana, the marginal areas along the Yamuna get flooded. Even through flood
embankments have been constructed on both banks of the Yamuna, in the territory of
Delhi, flooding can occur due to breaches as had happened in 1978. The danger of such
flooding has increased, with jacketing of river in the upstream reaches, thus denying the

benefit of valley storage.

North West Rivers Region

Compared to the Ganga and the Brahmaputra river basins, the flood problem is relatively
less in this region. The major problem is that of inadequate surface drainage which
causes inundation and water logging over vast areas. However floods are sometimes by
the Ghaggar river, which used to disappear in the sand dunes of Rajasthan after flowing
through Punjab and Haryana. In recent years, besides flooding Punjab and Haryana
areas, it has become active in Rajasthan also. Jhelum, Chenab and their tributaries also

cause occasional floods.

Central India and the Deccan Region

The region does not have very serious flooding problem because the rivers mostly have
well defined and stable courses. In Andhra Pradesh it is confined to spilling by the
smaller rivers. Tapti and the Narmada are occasionally in high floods affecting areas in
the lower reaches in Gujarat. Godavari and Krishna rivers on the East Coast have acute
drainage problem and face flood particularly in the wake of cyclonic storms. The small
rivers of Kerala when in spate, cause considerable damage. However, in Orissa damage
due to floods has been extensive, caused by the Mahanadi, the Brahmani and the
Baitarni which have a common delta where the floodwaters intermingle, and when in
spate simultaneously, cause considerable havoc. The problem is accentuated when the

flood synchronizes with high tides.

The Flood Commission has carried out the most extensive work done on formulating

recommendations on the issue of floods in the country.
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Table 2.2: Annual Average Flood Damages

Damage head Magnitude
Land area affected 7.56 million ha.
Population affected 32.03 million
Human lives lost 1,504
Livestock lost 96,713
Houses damaged 11683

(Rs. 1.37 billion)
Crop damaged Rs. 4.6 billion
Public utilities damaged Rs. 3.77 billion

Source: IDNDR Review, NCDM, 2000

Table 2.3: Major Floods during the IDNDR

Date Event Area affected Deaths

June-Sept Floods Entire country 882

1990

30.7.1991 Flood, dam burst Andhra Pradesh, Orissa, 524
Maharashtra

4.9-2.10.1992 Floods Punjab, Uttar Pradesh, Himachal, 1500

Bihar, Jammu, Kashmir, Sikkim

Floods, Tamil Nadu, Kerala, Karnataka, 309
Tropical Andhra Pradesh

Cyclone 10B

Floods Ganges, Brahmaputra regions 953
28.9.1993 Flash flood Uttar Pradesh, esp. Farrukhabad 260
May-Oct 1994  Floods Entire country, esp. Kerala 720

Source: IDNDR Review, NCDM, 2000
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Coastal Regions

Natural disasters, primarily cyclones and accompanying storm surges, have been visiting
coastal communities regularly, bringing their share of miseries with them. However, the
damages incurred due to these disasters have grown in recent past. The main reason for
this is growing population pressures in the coastal regions. This continuing trend of
settlements in hazardous zones, as well as the predicted climatic changes in the coming
decades is expected to result in sea level rise, and can be expected to indicate

increasing occurrence of disasters in these communities. (Refer Annexure 7.7).

India has a coastal stretch of 5700 km. Out of this the east coast bordering Bay of
Bengal has a length of 2700 km and the west coast bordering the Arabian Sea has a
length of 3000 km. Destructive natural system events that impact coastal areas can be
either episodic or chronic. Together, these types of events define what is meant by
natural coastal hazards. The destructive potential of such events is often made much
worse by the increasing amount of development along the coastline. A variety of natural
hazards regularly threaten the nation’s coastal inhabitants. Severe meteorological events
such as hurricanes and tropical cyclones are particularly harsh on coastal areas, often
resulting in damages from high winds, storm surge, flooding, and shoreline erosion.
Tsunamis, whose destructive force is characterized by potentially devastating flood
inundation, are uniquely coastal events resulting from offshore earthquakes, landslides,
or volcanic activity. Coastal locations are also subjected to the impacts of long-term
hazards such as chronic coastal erosion, potential sea-level rise, and global climate
change. Other hazards impacting coastal areas include biological events such as red

tides and harmful algae blooms.

Coastal hazard events can significantly affect or even alter the natural environment, but
their impacts are generally not considered to be "disastrous" unless they involve damages
to human populations and infrastructure. Many of the coastal ecosystems that are
particularly fragile and sensitive to the cumulative impacts of human development are
also naturally fluid and generally capable of adapting to hazard impacts over time. When
people and property are not present, hazards are merely natural processes that alter the
environment. When people and property are present, however, the impacts of hazards on

the developed and natural environments are viewed quite differently. The primary focus
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no longer is on the natural processes associated with a major hazard event, but instead
on the disastrous results that can be measured by lives lost, property damages, and
economic and environmental impacts. Hazard impacts on the natural environment
become more devastating because human development has altered the ability of natural
systems to recover from such events. Natural hazard events can also spawn secondary
hazards such as sewage releases or hazardous materials spills that are particularly

damaging to coastal environments.

Among the main reasons for the continuing increase in the loss levels caused by natural
disasters is the continuing growth of the population by the constant migration of people to
coastal areas that are generally more exposed to natural disasters. The development of
industry in regions that are subject to natural hazards, without appropriate protective
measures being taken, is another reason for the growing increase in the loss levels
caused by natural disasters. In Asia, natural hazards cause a high number of lives to be
lost, and relatively small property losses in least developed and developing countries.
However, in the relatively developed countries where disaster prevention and mitigation
measures are adequately established, the loss of life is relatively small, but the damage
to property is high. Losses may vary even within a country itself. The effect of natural

hazards on the loss of human lives is directly related to the poverty levels in a country.

Another factor that exacerbates the effects of natural hazards is the environmental
degradation taking place in many countries of the region. The damage caused by natural
hazards is higher in countries where environmental degradation is rampant.
Deforestation, erosion, overgrazing, or over-cultivation and incorrect agricultural

practices and degradation of natural buffers amplify the effects of natural hazards.

Types of coastal Hazards

Geology-related hazards

Rip currents

Natural Hazards

Cyclones

Sea level rise

Coastal flooding

a) Floods caused by storms

b) Floods caused by monsoon rains
0 Saline ingress

I o o
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The most devastating of these have been cyclones. Though India has a long coastline,
stretching across many states, the states most exposed to cyclone related hazards,
including strong winds, floods and storm surges, are West-Bengal, Orissa, Andhra

Pradesh, Tamil Nadu and Gujarat.

Table 2.4: Major cyclone related disasters in coastal communities during the
IDNDR:

Date Event Area Affected Deaths

7.5.1990  Tropical Cyclone 02B Andhra Pradesh 962

13.11.199 Flood, Tropical Cyclone Tamil Nadu, Kerala, Karnataka, 309

2 10B Andhra Pradesh

1.12.1993 Tropical Cyclone Tamil Nadu, Pondicherry 61

6.12.1996 Tropical Cyclone, Storm Andhra Pradesh 971
Surge

24.3.1998 Tornadoes West Bengal, Orissa 200

9.6.1998 Tropical Cyclone, Storm Orissa 3000
Surge

17,29.10.9 Tropical Cyclones, Storm Orissa, West Bengal 1000

9 surge, Floods 0

Source: IDNDR Review, NCDM, 2000

Besides these, floods and droughts have also been affecting these communities on a
regular basis. Floods are experienced almost every year in some state or the other. Major
floods were experienced in 1990, 1991, 1993, and 1994. A large number of deaths also
occur during summer months due to heat waves, particularly in states like Orissa, that
had a drought during 1995-98, and a severe heat wave in 1999. This documentation

however mainly covers cyclone disasters and accompanying floods and storm surges.
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Cyclones

Over the warm water (sea surface temperature greater than 26°C) in the tropical ocean,
little away from the equator within the belt of 30°N and 30°S, the occurrence of tropical
cyclones is almost a worldwide phenomenon. However, their characteristics such as
frequency, intensity and coastal impact vary from region to region. But these have been
the deadliest when crossing the coast bordering the north Bay of Bengal (coastal areas of
Andhra Pradesh, Orissa, West Bengal and Bangladesh), mainly because of the serious

storm surge problem in this area.

On an average, about 5-6 tropical cyclones form in the Bay of Bengal and the Arabian
Sea every year, out of which 2 or 3 may be severe. More cyclones form in the Bay of
Bengal than in the Arabian Sea. The ratio is 4:1. There are two definite seasons of
tropical cyclones in the North Indian Ocean. One is from May to June and the other from
mid-September to mid-December. May, June, October and November are known for
severe storms. The entire east coast is vulnerable to cyclones with varying frequency and
intensity. Along the west coast, the Gujarat and Maharashtra coasts are more vulnerable
compared to the southern part.

Indian scientists are seriously studying the EI-Nino effect on weather and the outcomes of
these studies will help in better communication of early warnings as well as preparedness

planning.

In order to control floods politicians and bureaucrats have been laying stress on the
construction of dams and embankments, which has necessitated much greater
expenditures. It has been estimated that at the time of Independence about 6000 kms. of
embankments were existing on various rivers, providing a reasonable degree of
protection to about 3 million Ha. of flood prone area. However, the average flood affected
population per year increased from about 16 million in the 1950's to 43 million in the
1970°s to 53 million in the 1980°s. Not only have the flood relief expenditure increased
from Rs. 230 crores in 1980-81 to Rs. 537 crores in 1986-87 even the related damages
have increased substantially from Rs. 60 crores during the 1950°s. This figure increased

38 times to an astounding Rs. 2307 crore per year during the 1980s. The increase in the
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flood damages and the affected area provides a clinching evidence as to the country's

proneness to floods on one hand and lack of preparedness on the other.

2.2 Systems for Calamity Management: A Perspective

One of the many lessons learnt by victims of various natural disasters is that the
aftermath of the disaster can be even worse than the disaster event itself. Thus, there is a
need to acknowledge the need for preparedness towards disaster reduction. However,
people are often surprised by the concept of reducing disasters. How, is often asked, can

a natural disaster such as an earthquake or a cyclone be reduced or prevented?

Unfortunately, due to rapid population growth and development of human settlements in
disaster prone areas, more and more people and their assets are vulnerable to natural
hazards. The number of disasters was three times higher worldwide in the past ten years
than in the 1960s, economic losses were eight times higher, exceeding US$ 60 billion a

year!

Natural occurrences such as floods, earthquakes, cyclones, etc. simply cannot be
avoided altogether; they are a part of the environment we live in. What can be done,
however, is to take preventive measures at various levels of society in order to minimize
the impact of such natural hazards as much as possible for the people. The impact of a

natural hazard can be reduced; its worst effects can be prevented.

A natural hazard only turns into a disaster when it hits a community and disrupts its
normal functioning; when it affects people and causes economic damage. Natural
disasters hit all, rich and poor alike. But it is the poor who will be hurt most. Protecting the

poor from disasters also contributes towards the alleviation of poverty.

The communities actively involved in working on prevention of natural disasters before
they strike belong to all groups of society: international and regional organizations,

national governments or private firms, local administrations or specialized associations.
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What is important is to introduce a culture of prevention in all communities, at all levels:

action to save lives must be taken before the disaster strikes.

Administrative Response Framework

The country has integrated administrative machinery for disaster management at
National, State, District and Sub-District levels. India has a federal system of Government
with roles of Union and State Governments specified by the Constitution The
responsibility for undertaking rescue and relief measures in the event of natural calamities
is that of the State Government concerned. The Union Government supplements the
State relief efforts by initiating supportive action. Elaborate procedural mechanism
outlined in relief manuals & codes and backed up by Contingency Action Plans along with

allocation of resources on a regular basis facilitates emergency management operations.

The dimensions of the response at the level of Central Government are determined in
accordance with the existing policy of financing the relief expenditure and keeping in view

the factors like
(i) the gravity of a natural calamity,
(i) the scale of the relief operation necessary, and

(iii) the requirements of Central assistance for augmenting the financial resources at the

disposal of the State Government.

The Department of Agriculture and Co-operation (DAC) in the Agriculture Ministry is the
nodal Department for all matters concerning natural disaster relief at the Centre. The
Contingency Action Plan (CAP) identifies initiatives required to be taken by various
Central Ministries, and Public Departments in the wake of natural calamities, sets down
the procedures and determines the focal points in the administrative machinery to

facilitate launching of relief and rescue operations without delay.

In the DAC, the Relief Commissioner functions as the nodal officer to co-ordinate relief

operations for all natural disasters.

0 National Crisis Management Committee (NCMC) : Under the chairmanship of

the Cabinet Secretary the NCMC has been constituted in the Cabinet Secretariat.
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The other members of this committee include the Secretary to Prime Minister,
Secretaries of Ministry of Home Affairs, Defense, Research & Analysis Wing and
Agriculture and Co-operation along with Director Intelligence Bureau and an
officer of Cabinet Secretariat. The NCMC gives direction to the crises

management group as deemed necessary

O Crisis Management Group (CMG) : A group under the chairmanship of the
Central Relief Commissioner comprising the senior officers from the various
ministries and other concerned departments reviews contingency plans every
year that are formulated by the Central Ministries/ Departments; to review the
measures required for dealing with a natural disaster, co-ordinate the activities of
the Central Ministries and the State Governments in relation to disaster
preparedness and relief and to obtain information from the nodal officers on
measures relating to the above. The Joint Secretary (NDM) & Additional Central

Relief Commissioner is the Convenor of CMG. The CMG meets every six months.

0 High Powered Committee (HPC) : The original mandate of the HPC was
confined to preparation of management plans for natural disasters only. However,
it was felt that a comprehensive and holistic approach towards disasters, whether
natural or man-made, was imperative from the point of view of consequence
management in order to develop an effective and implementable plan of action
that would encompass disasters of all origins. Thus, enhancement of the Terms of

Reference was considered to be essential in this context.

O National Committee on Disaster Management/Working Group: All Party
National Committee is already in existence but the HPC feels that this should be
made into a standing body renamed as the National Council on Disaster
Management. At the same time it was deliberated that A Working Group of

experts be formulated with a Scientific and Technical Advisory Committee.

Preventive Planning in India

Long-term planning and preparedness for disaster mitigation forms part of the process of

development planning in India. Science & technology inputs constitute its basic thrust,
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manifested in development of forecasting and warning systems, disaster resistant

construction technologies and appropriate cropping systems.

A number of special programs are in operation over many years for mitigating the impact
of natural disasters. As the country has been facing natural hazards over centuries, the
local communities have developed their own indigenous coping mechanism. The rich
storehouse of this knowledge is our country’s proud inheritance. In times of emergencies,
spontaneous mobilization of community action supported by non-government

organizations add strength to national capability in disaster management.

Accepting the fact that the trend of losses is not indicative of any sign of improvement in
spite of initiation of various disaster mitigation measures; the country is planning to lay
more stress in some vital areas within this field in the coming years. These include
linkage of disaster mitigation with development plans, effective communication system/
use of latest information technology, insurance, extensive public awareness and
education campaigns particularly in the rural areas, involvement of private sector,and

strengthening of institutional mechanism and international co-operation.

2.3 Disaster Management Cycle

In India, traditionally the approach adopted in managing disasters has been reactive with
activities mainly focussed on Disaster Relief. The approach has probably been based on
experiences of severe famine that struck several parts of the country in the early part of

this century.
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Table 2.5: Disaster Management Cycle

DISASTER IMPACT

PREPAREDNESS RESPONSE

MITIGATION

RECOVERY

PREVENTION DEVELOPMENT

TheDisaster Management Cycle : Shifting from Response to Preparedness

It is only in recent decades that there is a perceptible shift in focus from disaster relief to
disaster preparedness and prevention. The shift in approach has brought a significant
positive change even though the multitude and frequency of disasters in the country has

increased.

2.4 Constitutional and Legal Context

The subject of disaster management does not find mention in any of the three lists in the
7" Schedule of the Constitution. The basic responsibility for undertaking rescue, relief and
rehabilitation measures in the event of natural disasters is that of the concerned State
Governments. The role of the Central Government is supportive, in terms of
supplementation of physical and financial resources and complementary measures in
sectors like warning, transport and inter-state movement of food grains, etc. The
Department of Agriculture & Cooperation (DAC) is the nodal department for natural

disaster management in the Government of India.
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The policy and arrangements for meeting relief expenditure are, by and large, based on
the recommendations of the successive Finance Commissions. Earlier however, margin
money was allocated to each State for meeting the immediate needs of expenditure on
relief measures. The quantum of margin money was calculated by averaging the non-plan
expenditure (excluding advance plan assistance and expenditure of a plan nature) on

relief measures.

The margin money so provided for each of the States was duly taken into account while
working out the forecast of expenditure for each of the States on the basis of which the
Finance Commission based its recommendations for the devolution of resources for the

period covered by them.

On the legal front, there is no enactment either of the Union or of any State Government
to deal with the management of disasters of all types in a comprehensive manner. The
Environment (Protection) Act, 1986 was passed in 1986 for the Tprotection and
improvement of environment and the prevention of hazards to human beings, other living
creatures, plants and property.” The Ministry of Environment and Forests prepared and
published the Rules on "Emergency Planning, Preparedness and Response for Chemical
Accidents” in 1996 only. These Rules pertains to toxic and hazardous chemicals, and

provides a reference mechanism for the Central, State, District and Local levels.

The Public Liability Insurance Act, 1991 casts a responsibility on the owner of a unit
producing hazardous substance, as defined in the Environment (Protection) Act, 1986, to
provide immediate relief where death or injury to any person or damage to any property
results from any accident to the extent indicated in the schedule to the Act. The owner
has been required to make one or more insurance policies so that the liability for

providing relief is covered by a policy.

2.5 Multi-Hazard Approach by Governments and Concerned
Agencies

The government response to natural disasters has progressively improved in terms of its

effectiveness. This is chiefly due to the emergence of well organized administrative
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machinery, presence of Relief Manuals at the district level, predetermined allocation of
duties and recognized public private partnerships. However, the absence of integrated
policy at national level has led to the overlooking of some of the vital aspects of disaster
management. As such presence of a policy helps clearly define the government’s basic
approaches on a continuing basis, it provides for an appropriate legislation and
associated regulations while helping contribute towards overall national competence and

self reliance vis-" -vis international initiatives.

A critical input required for a comprehensive and coordinated approach is the adoption of

a multi-hazard approach involving all concerned agencies within a systems approach.

Table 2.6: Type of Disaster and Nodal Ministry

Disaster Nodal Ministry

Air Accidents Ministry of Civil Aviation

Civil Strife Ministry of Home Affairs

Railway Accidents Ministry of Railways

Chemical Disasters Ministry of Environment & Forests
Biological Disasters Ministry of Health

Nuclear Accident inside or outside the | Dept. of Atomic Energy
country which poses health or other

hazards to people in India

Natural Disasters Ministry of Agriculture

A disaster site requires specialised input of various agencies; and a cross-section of
activities need delineation. The Ministry responsible for a particular disaster needs the
services of other ministries to supplement response management. Therefore a multi
hazard approach is a recognition of this fact and effort is afoot that specialized tasks be
defined to ascertain the roles and responsibilities of each agency in the eventuality of a
disaster.
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Chapter 3

High Powered Committee on Disaster Management

3.1 Mandate, Terms of Reference

The HPC was constituted in August 1999 under the Chairmanship of Shri J.C. Pant. HPC
members were drawn from the Ministries, States, NGOs and experts drawn from relevant
fields. It was a first attempt in India towards drawing up a systematic, comprehensive and

holistic approach towards disasters. (Refer Annexure: Order for Constitution of HPC).

The original mandate of the HPC was confined to preparation of management plans for
natural disasters only. However, it was expanded to include man-made disasters and
towards developing an effective plan of action that would encompass disasters of all

origins. (Refer Annexure: Order for Enhancement of Terms of Reference).

The Terms of Reference of the HPC were subsequently enlarged to include non-natural
or man-made disasters also with the approval of the Prime Minister vide order dated April
17, 2000. Representation from concerned Ministries dealing with industrial, nuclear,

biological, chemical disasters were ensured by inclusion of experts from these Ministries.

The enhanced Terms of Reference of the HPC are as follows:

0] To review existing arrangements for preparedness and mitigation of natural and
man-made disasters including industrial, nuclear, biological and chemical
disasters.

(i) Recommend measures for strengthening organizational structures, and

(iii) Prepare model plans for management of these disasters at the National, State

and District levels.
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Conceptual Framework of HPC Mandate

Constitutional |:> Policy |:> Laws
Provisions
|:> Regulations
Disaster
Management
Plans
]
Natinnal
| State
| District
| Local/Community
Family/Individual
Codes Manuals SOPs

Certain important aspects considered by the HPC were:

0] Measures for efficient forecasting and warning systems

(i) Existing systems of response mechanism in the wake of natural and manmade
disasters at all levels of government and steps to minimise the response time
through effective communication and measures to ensure adequacy of relief
operations

(iii) Development programs related to mitigation of disasters in different areas and
priorities and strategies for inclusion of disaster reduction components in the

ongoing plan/non-plan schemes
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(iv) Measures for intensive training for building up of human resources to improve
disaster awareness and capabilities

(v) Public awareness programs to build up society’s resilience to disasters

(vi) Pro-active measures for disaster preparedness and mitigation - administrative,
financial, legislative and techno-legal

(vii)  Measures and programs to harness the state-of-art information technology for
effective communication network

(viii)  Networking mechanisms by government and NGOs

(ix) Updating of codes, manuals, disaster management plans, items of relief, norms of
assistance to State Governments

(x) Examining house building practices/codes, and mechanisms for hazard zonation
surveys

(xi) Structural measures for disaster mitigation and preparedness - improving the
design of check dams, raising and relocation of flood prone villages, renovation
and desiltation of ponds, improved emergency drainage systems

(xii)  Any other matter incidental or related to natural and manmade disasters.

3.2 Approach and Concerns

HPC adopted a strong process oriented and participatory approach involving different
cross-sections of the society at all levels such as NGOs, media, Governments at all

levels as against an academic and technical approach.

In preparation of State and District Level Plans, the focus has been towards facilitating
the States and Districts to prepare their own area specific disaster plans incorporating
local characteristics. HPC has also suggested to States that State and district plans need
to have a component of providing help to neighboring states and districts during

disasters.

The establishment of the HPC for the formulation of disaster management plans for the
country has been done with the idea to assess the present codes, manuals, plans and the
working of the various agencies and departments and avenues for improvement. The

need for an effective disaster management strategy to lessen disaster impact was felt in
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many quarters. The effort of the HPC was not to develop a plan de novo but to ensure its

constant consolidation, upgradation, updation and rehearsal.

The contents of the document looks into all possible areas that need to be addressed and
worked on in the face of future disasters and their impending impact. Contributions from
all possible corners be it the government departments, ministries, the non-government
organization working at the grassroots level and the community involvement in the entire
process is imperative to the successful implementation of the disaster management plans

so formulated.

3.3 Methodology

The HPC and its various committees (Refer Annexures 7.3-7.6 for list of members) have
had more than 49 meetings till date since inception and deliberated on various facets of
disaster management planning in the country (Refer Annexure 3.1 for Minutes of HPC
Meetings). These meetings included consultations with Relief Commissioners of all
states, NGOs, Media, ICSSR Institutions, Scientific & Technical Research Institutions etc.
Thirty odd disasters were identified by the HPC for planning These disasters have been
categorized into five groups, depending on generic considerations and various
Departments/Ministries dealing with various aspects. Five sub groups were constituted to
discuss and deliberate on the preparation of Disaster Management Plans pertaining to
their areas of concern. Besides these subgroups and State level subgroups set up to
work on model State Disaster Management Plans, a humber of parallel activities were
taken up, such as preparation of the Source Book on District Disaster Management, NGO
consultations, Relief Commissioners’ consultations, three training programs etc. The HPC

submitted two Interim Reports in July 2000 and subsequently in February, 2001.

For the formulation of the disaster management plans for the country as a whole, a
number of deliberations and consultations were held with the agencies belonging to
various sectors such as government agencies, non-government organization, national as
well as the international aid agencies at timely intervals. With the result it led to the
formation of disaster management plan that is comprehensive and one that looks into not

only natural but also man made disasters. Intensive research and documentation has
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been carried out detailing out relevant information from all possible areas that could be

tapped in crises situation.

3.4 Lessons Learnt during the course of HPC

During the tenure of the HPC, many unprecedented events led to new concerns and
lessons that needed to be incorporated in the planning process. Following the Gujarat
Earthquake of Jan 26, 200, recommendations on a Quick Response Mechanism/system

was also solicited from HPC.

Also as per recommendations of the Eleventh Finance Commission, the HPC was
requested to deliberate and advise on the concept vision and structure of the proposed
National Centre for Calamity Management (NCCM)

Some of the important other lessons learnt during the deliberations were :
That the report should include not only natural disasters but man made disasters as
well.
that the tasks performed by and the role of Non-government organisations is
extremely beneficial for downscaling the impact of disasters.
that there is a need for monitoring and evaluation of the tasks being performed by
various agencies at regular intervals.

that disaster mitigation and preparedness be given top priority.
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3.5 Key Considerations

In light of revisions made to the original Terms of Reference and the lessons learnt during
its tenure, some of the key considerations that guided the development of final

recommendations for the HPC were :

1. Revision of existing system of response mechanism in the wake of natural and
manmande disasters at all levels of government and introduction of steps to minimise
the response time through effective communication and measures to ensure

adequacy of relief operations.

2. Development programs related to mitigation of disaster management in different
areas and priorities and strategies for inclusion of disaster reduction components in

the ongoing plan/non-plan schemes have to be considered.

3. Measures need to be introduced for intensive training for building up of human
resources to improve disaster awareness and capabilities. Public Awareness
programs to build up society's resilience towards disasters.

4. Pro-Active measures for disaster preparedness and mitigation administrative,

[3

financial, legislative and techno-legal

5. Measures and programs to harness the state of art Information Technology for
effective communication network. Networking mechanism by Government/NGOs. This

would also improve advance warning systems against disasters.

6. Review of Global Best practices including study of the UN System and the Disaster

Preparedness and Response mechanism of several countries.
DISASTERS IDENTIFIED BY THE HIGH POWERED COMMITTEE

Water and Climate related disasters
1. Floods and Drainage Management

2. Cyclones
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Tornadoes and Hurricanes
Hailstorm

Cloud Burst

Heat Wave and Cold Wave
Snow Avalanches
Droughts.

Sea Erosion

10. Thunder & Lightning

Il. Geologically related disasters

1.
2.
3.
4.

I"l. Chemical, Industrial & Nuclear related disasters

Landslides and Mudflows
Earthquakes
Dam Failures/ Dam Bursts.

Mine Fires

1. Chemical and Industrial Disasters
2. Nuclear Disasters
V. Accident related disasters
1. Forest Fires
2. Urban Fires
3. Mine Flooding
4. Oil Spill
5. Major Building Collapse
6. Serial Bomb Blasts
7. Festival related disasters
8. Electrical Disasters & Fires
9. Air, Road and Rail Accidents.
10. Boat Capsizing.
11. Village Fire
V. Biologically related disasters
1. Biological Disasters and Epidemics
2. Pest Attacks
3. Cattle Epidemics
4. Food Poisoning
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Even after enlistment and deliberations 30 odd disasters, there were further suggestions
for inclusion of more types of disasters such as civil strife, communal violence etc.
However, the members were of the view that it was not possible to make the list
exhaustive, but the basic condition of it having been designed to cater to all major
categories of disasters should suffice for the purpose of the HPC. The HPC felt that the
systems developed based on these listed types of disasters, further classified into five

groups, should suffice in catering to any additional types of disasters that may emerge.

The HPC and the various sub groups formed by it carried out a number of national and
regional level consultations to create and disseminate opinions, views and
recommendations that could be incorporated in the disaster management planning
process. Inputs from such consultations have contributed to the main body of thought

created by HPC for the country.

3.6 Setting up of Sub-Groups

SubGroup F Water and Climate Related Disasters

The Sub-Group on Water and Climate Related Disasters, set up by the HPC, looked into
a wide variety of meteorological, hydrological and climate phenomena that pose a threat
to life, property and the environment. The hydro-meteorological hazards include Floods
and Drainage Management, Droughts, Cyclones, Tornadoes, Hurricanes, Hailstorm,
Cloudburst, Snow Avalanches, Heat & Cold Waves, Sea Erosion, Thunder and Lightning.
The spatial and temporal scales of these hazards vary widely from short-lived, violent
phenomena of limited extent to large systems. These events can subject large regions to
disastrous weather phenomena like strong winds, heavy flood-producing rains, storm
surges and coastal flooding, heavy snowfall, blizzard conditions, freezing rain and

extreme hot or cold temperature conditions for periods of several days.

The application of meteorological, climatological and hydrological knowledge in the area
of disaster management has a very significant role to play in the assessment of risk, land-

use planning and the designing of structures which greatly contributes to disaster
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mitigation. The classical forecasting and warning role, the provision of warnings of
impending severe weather, extreme temperatures, droughts or floods, contributes to
preparedness. Updated warnings, forecasts, observations and consultations with
emergency and relief agencies contribute to the response phase. Finally, special
forecasts and other advice assist recovery operations. Natural hazards such as floods,
extreme temperatures, high winds and droughts may cause or exacerbate other
disasters. These include the possible risks of wildfires, insect and pest infestation, toxic
gas releases, oil spills and nuclear accidents. Therefore, the provision of meteorological
advice and products such as trajectory forecasts or advice based on dispersion modelling
can represent a valuable contribution to addressing other non-hydrometeorological

hazards.

Floods and Drainage Management

Floods are characterised as long, short or no warning. The main season for floods in
India is the south-west monsoon period June to September though floods occur in some
parts in the pre-monsoon season (March-May) and post-monsoon season (October-
December) also. While heavy rainfall on successive days in the upper catchment of a
river basin is the main cause of the flooding in rivers, there are some hydrological aspects
too, which aggravate the flood situation. Where there are poor drainage conditions, heavy
rainfall results in local accumulations of the water and local flooding is the result. The
inadequacy of the carrying capacity of the river channel is accentuated by erosion and
silting of the riverbeds. The Central Water Commission has established Flood
Forecasting Centres (FFCs) in all major river catchments of India covering 62 major inter-
state river basins with 132 water level forecasting stations and 25 inflow forecasting
stations. Hydrological and hydro-meteorological data from nearly 700 stations in these
river catchments are being collected and analysed, and flood forecasting and warning

messages are issued, generally 24 to 48 hours in advance.

The problem of flood management revolves around two aspects - structural measures
and non-structural measures. Having realised that using traditional engineering methods
it is not possible to control floods completely, non-structural measures aim at reducing
flood damage by involving people. Long, term measures are execution of watershed

management and major flood control works such as raising of flood control structures,
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land-use regulations, evacuation, emergency equipment, strengthening of forecasting,
monitoring and warning system and public awareness. Medium term measures are bank
protection, river training and anti- erosion works. Short-term measures are assessment of
vulnerability of the flood control structures, strengthening the existing embankments and
other flood control works; cleaning, de-silting, flood plain zoning, mapping, etc. There is a
need to ensure that all village Panchayats have dug up the village ponds, and
encroachments on ponds/ tanks or natural drainage channels are removed well before

the onset of monsoons.

Suggestions for removal of Gaps/Constraints in the present system

O There are areas where flood forecasting services, number of observation sites and
forecasting stations may be increased.

0 Reservoir should have appropriate reservoir regulation policy consistent with
management of risk to the downstream areas.

O Modern sensors and telemetry equipment, which can automatically record and

transmit data, can be tried in areas prone to flash floods or for vital systems.

Integrate the forecasting/ warning with mitigation system.

Prepare inundation maps of each flood prone areas.

Proper documentation of significant floods incidents.

O oo o

All developmental activities in flood plains must be compatible with the flood risk

involved.

Future requirements in flood disaster mitigation

0 Satellite based remote sensing facilities available in the country are presently not
used for best advantage in flood management/ disaster mitigation measures.
Better transport and communication facilities for the flood affected areas.

O Making people aware of the flood risk through appropriate programmes.

O Imparting training keeping in view the requirements of functionaries at various levels
and educate people living in the flood prone area.

O Traditional knowledge and wisdom be supported by scientific management measures

for disaster mitigation efforts.
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0 Role of NGO and people’s participation is an important aspect.

0 Support from local media in organising disaster management.

Droughts

Any lack of water to satisfy the normal needs of agriculture, livestock, industry or human
population may be termed as a drought which could be classified as Meteorological,
Hydrological or Agricultural drought. In general the major areas liable to drought are
usually well known, periods of drought can be prolonged and there is long warning time.
The primary cause for the occurrence of drought is the deficiency of precipitation. The
major part of the country except Tamilnadu receives bulk of the annual precipitation
during the southwest monsoon period June to September. October- December
constitutes the main rainy season for Tamilnadu. Winter precipitation is significant in
Jammu & Kashmir, Himachal Pradesh and West Uttar Pradesh hills and its abundance or

deficiency constitutes the level of stream flow in the following season.

Substantial areas of our country periodically experience droughts leading to considerable
loss of agricultural production and livestock wealth besides causing misery to people
inhibiting these areas. Drought Management is generally by focus on employment
generation, water conservation and power supply, standing crop saving and public
distribution supplies of essential commodities. The long-term solution of drought problems
usually rests with national governments and involves major policy decisions. The
prediction of drought is carried out mainly based on rainfall predictions. These are long
range rainfall prediction, medium range rainfall prediction and short range rainfall
predictions. Crop yield predictions are carried out based on the rainfall and crop condition
information received by the state agriculture department and are compiled at national
level by department of agriculture and co-operation. Remote sensing data provides major

input to all the three types rainfall prediction.

An early warning of drought is basically linked to existing on-farm operations in case of
agricultural droughts and local water utilisation pattern in case of hydrological drought.
India Meteorological Department is responsible for rainfall monitoring in the country has

meteorological observatories at each district head quarters and regularly observe the
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weather information on daily basis. In addition to rainfall monitoring, agro-meteorology
wing of IMD regularly generates weekly aridity anomaly maps for the country. Monitoring
the water levels in all the medium and major reservoirs are carried out daily by the State
irrigation departments and Central Water Commission. Each State Directorate of
Agriculture has a well-established system to closely monitor sowing operations from
village level to district and state level. Currently the district authorities assess damage
with inadequate data on crop area and yield forecast. A unique feature of the Indian effort
is spatial monitoring of drought conditions at the level of sub-district units. Programmes to
combat or restore ecological balance through soil and moisture conservation on
watershed basis and have been in operation for almost two decades. In addition, the
construction of major and medium scale dams to ensure irrigation and drinking water

contributed to a large extent towards mitigation of drought in the country.

Special problem areas in disaster management of droughts

0 Response requirements may be extensive and prolonged, thus involving major
commitment and expenditure of resources.

O Prolonged drought may undermine self-reliance of affected communities, thus making
it difficult to withdraw disaster management assistance.

O Logistic requirements may exceed in country capability, particularly if large inputs of
outside (international) commaodities are involved.

0 Rainfall and other agromet data being monitored is inadequate in certain agro-climatic
divisions to meet demands of drought monitoring. Space borne measurements
integrated with computed aridity anomaly based on field measurements of rainfall and
crop calendars are required.

O While new technological options are emerging as use of satellite data, modelling etc
there is no operational procedure currently to forecast the impending drought

conditions with respect to area of impact, extent and duration.

It is also recommended that besides drought management, efforts on drought mitigation

need to be emphasised.
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Cyclones

Tropical cyclones form in the warm tropical oceans where the sea surface temperature is
at least 26°C. They may last with destructive power for two weeks or more where a large
open sea is available. In the Bay of Bengal and Arabian Sea around India, their normal
life span may extend up to 4 to 5 days. The long term average annual frequency of
tropical cyclones in the north Indian Ocean (Bay of Bengal and Arabian Sea) is 5.6. The
frequency is more in the Bay of Bengal than in the Arabian Sea, the ratio being 4:1. The
storm surges are by far the greatest killers in a cyclone. As a result of storm surge, sea
water inundates low lying areas of coastal regions causing heavy floods in the coastal
areas, eroding beaches and embankments, destroying vegetation and reducing soil
fertility. Very strong winds may damage overhead installations, dwellings, communication

systems, trees etc., resulting in loss of life and property.

IMD has a well-established and time-tested monitoring and forecasting organisation for
tropical cyclones. A good network of meteorological observatories is operated by IMD for
monitoring of cyclone development and movement. The conventional observations are
supplemented by observational data from polar orbiting and geostationary satellites.
INSAT imageries are obtained at hourly intervals during cyclone situations, which have
proved to be immensely useful in monitoring the development and movement of cyclones.
IMD issues cyclone warning messages on the location, intensity and probable track from
6 cyclone warning centres located at Calcutta, Bhubhaneswar, Chennai, Mumbali,
Vishakpatnam and Ahmedabad. In addition to existing mode of dissemination of cyclone
warnings through high priority telegrams, telephone and Telex/Telefax by I.M.D. a new
scheme, Cyclone Warning Dissemination System (CWDS) using INSAT has been
implemented on an experimental basis for coastal areas of South Andhra Pradesh and
North Tamilnadu in December, 1985 by establishing 100 CWDS Receivers. This scheme
was made operational during cyclone season of 1986-87. The most essential aspect of
the disaster management of tropical cyclones is the availability of warning information at
critical times. The INSAT system could be very effective in monitoring the cyclone

movement and assessment of its intensity

Most of the coastal states have implemented cyclone distress mitigation measures.

Shelters have been constructed in the coastal areas. Cyclone warning and dissemination
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systems have been established for dissemination of cyclone warnings for the areas prone

to cyclones. However the main problem areas are the following:

Meteorological services: The observational network on the high seas and along the
coastline are inadequate. Satellite systems with multi-channel image capabilities of higher
resolution would improve current techniques of analysis and forecasting. Deployment and
networking of Doppler Radar would facilitate improvement in analysis and prediction of
cyclones. Communication problems between IMD and users at critical times to be
streamlined. Improvement, augmentation and networking of tide-guage to capture storm

surges.

Inter-agency coordination be formulated between different departments/agencies of

Central and State Governments and State agencies and public.

Management system: A good network of motorable roads should be constructed in all
vulnerable coastal areas to facilitate quick evacuation and supply of relief. Schools and
hospitals may be built on the super highway and these may be used as cyclone. All
Government officials in the cyclone prone areas be trained in cyclone preparedness
activities and relief works. Support to fisherman as they go for fishing at the time of

cyclone with the hope of getting a big catch of fish, which is their livelihood.

Local severe storms

Local severe storms are small-scale disturbances that form due to strong convective
motions in a moist and unstable atmosphere, and originate from well-grown
cumulonimbus clouds. Thunderstorms occur in different parts of India during different
seasons. But widespread thunderstorm activity all over the country occurs during the Hot
Weather Period, also known as the Pre-monsoon period, from March to May. Some parts
of the country experience thunderstorms during the monsoon season also from June to
September. During the post monsoon season (October & November), thunderstorms
occur in association with cyclonic storms and depressions mostly over peninsular India.
Thunderstorms producing hail are known as hailstorms. The size of hailstorms may vary
from less than a centimetre to about 5 cm or more in diameter. A series of thunderstorms
along a line often extending to hundreds of kilometre is known as a squall line. The squall

lines are therefore more severe convective phenomena than an isolated thunderstorm.
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Another type of severe convective phenomena is the duststorms/sandstorms that occur
over Northwest India during hot weather period. These are basically dry thunderstorms in
which the strong downdraft from a Cb cloud raises loose dust or sand from the ground
and reduce the visibility to almost zero. The most destructive meso-scale convective
phenomenon which build up in a thunderstorm is the tornado. Tornadoes are extremely
severe vortices of very small dimensions occurring in association with intense and large
Cb clouds or cyclonic storms. The visible symptom of a tornado is a funnel shaped cloud
tapering from the base of a thunderstorm. It sometimes touches the ground and causes
extensive damage along its path. The diameter of the tapering end touching the ground
may vary from less than a meter to a few tens or hundreds of meters. With the available
network of meteorological observations, it can hardly be detected. Its life cycle is from a
few minutes to a few hours. It has not been possible to measure the meteorological
parameters associated with tornadoes due to the above limitations. The exact cause of
the tornado formation is not yet fully understood. The wind speeds can be as high as 400
to 500 kmph. The whole disturbance moves at a speed varying between 100 to 150
Kmph. In view of its severe intensity, it has a high potential for destruction. The most
preferred regions of tornado occurrence in India are Assam and adjoining states, West

Bengal, Orissa and Gangetic plains, Punjab and Haryana.

The entire life cycle of local severe storms from birth to dissipation is only a few hours.
The severe storms being small in size with a short life span, often escape detection on a
synoptic weather chart with the existing network of observatories and frequency of
observations. Special observing aids and techniques of detecting are necessary in
addition to the routine weather charts. The advance warning of tornadoes is a difficult
task. The radar comes quite handy in tornado monitoring and warning. Unless the
warning of tornado occurrence is disseminated to public at large, due to its short life,
adequate steps cannot be taken by public to get away from the path of tornado. Various
state Governments in the target region have promulgated building laws which specify

design of houses capable of withstanding tornado fury.

Heat and cold wave
The human body is acclimatised to a particular combination of temperature and humidity.

Long exposure to extremes of cold or heat may lead to severe thermal strain and
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ultimately to death. This needs monitoring of daily minimum temperature in winter and
daily maximum temperature in summer. During March to July, normal temperatures over
most parts of India are very high. Any abnormal increase leads to disastrous
consequences. In each season we may expect two or three hot spell with temperatures
much above the normal. Similarly, during the period November to March, when the winter
is in full swing, two to three cold spells may be experienced. Both the hot and cold spells
appear to migrate from one area to another, though their movement is not systematic.
The heat and cold spells are called heat waves and cold waves respectively, though they
have nothing in common with wave motion as is normally understood. Widespread heat
waves normally occupy about 10 percent of the Indian land mass. Generally they develop
over northwest India and north Pakistan and extend towards east and south. (Refer

Annexure 4.1)

SubGroup I Geological Disasters

Geologically related disasters deals with earthquakes, landslides, mudflows, sea erosion,
dam bursts and dam failures, and mine fires. More than half of the area of the country lies
in high to moderate seismic zones that could have damaging seismic intensity. The areas

affected by landslides are also wide spread in the Himalayas.

This National Plan highlights the national strategies for preparation, mitigation and
response. They act as broad policy guidelines for disaster management efforts.

The plan on Geological Disasters includes:

(i) prevention plan of inter-state and sub-continental features,
(i) prevention strategy of inter-state and international issues,

(iii) mitigation plan of inter state and sub-continental features,
(iv) mitigation strategy of inter state and inter national issues,
(v) preparedness plan at the national level, and

(vi) SAARC and international initiative in this regard.

The occurrences and current status of various geological disasters caused by

earthquakes, landslides and mud flows, dam break/ dam failures and mine fires have
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been presented together with mitigation and response plans to cope with such disasters.
A plan to mitigate and minimise the destructive geological hazards of natural disasters
like earthquake, landslide & mudflows, dam burst and mine fires has been drawn. The
Disaster Mitigation plan is in two parts , Mitigation Plan and Response Plan. The details
of these plans are also proposed for other geological hazards. The various levels of

Trigger Mechanism are also specified.

For an effective Disaster Mitigation plan hazard assessment, vulnerability assessment, risk
assessment, prevention, preparedness activities have to be strengthened. The emphasis
is made on Disaster Prevention, Mitigation and Preparedness Plan for effective Disaster
Management in addition to a sound Disaster Response plan. Disaster Mitigation
contributes to lasting improvement in safety and is essential to integrated disaster

management.

Earthquakes

Although occurrence of an earthquake cannot be predicted precisely in terms of time or
place, yet the seismic zones are very well drawn and careful planning, design and the
appropriate measures can minimise the damaging effects. Earthquake is an unavoidable
unpredictable infrequent phenomenon. Its parameters are its location, its destructive
energy and the depth of its focus below ground level. Earthquakes destroy buildings and
infrastructure with secondary effects i.e. fires, embankment failure, release of poisonous
gases, release of nuclear radiation, liquefaction etc. may be some times much more than
the earthquakes itself. Earthquake disaster mitigation planning must take both the primary

and secondary effects into consideration.
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Earthquake Disaster Mitigation

For effective earthquake disaster mitigation, the pre-earthquake phase needs to be
utilised for planning and implementing preventive measures on the one hand and working
out preparedness activities on the other. Earthquake in itself is not a disaster. Disaster is
caused due to failure of man made structures, lack of preparedness and awareness. So
far, earthquake disaster mitigation efforts are mostly reactive. Disaster prevention,
mitigation and preparedness are better than disaster response. The first step towards the
direction of disaster preparedness is risk assessment. There is a need to proceed from
hazard assessment to vulnerability analysis and ultimately generation of earthquake risk

maps/ figures.

Earthquakes are being monitored by India Meteorological Department, Survey of India,
National Geophysical Research Institute, Department of Earthquake Engineering,
University of Roorkee and several other academic and research organisations. Macro
level map has been prepared which helps in classifying the country into the earthquake
hazard zones. The Vulnerability Atlas gives State and district-wise hazards to buildings
and other infrastructure due to natural disasters. The disaster can be made much worse
due to the vulnerability of the community itself. Vulnerability assessment of buildings,

structures/ infrastructure, lifelines, economy and people is to be undertaken.

Earthquakes occur repeatedly at irregular time intervals and with varying intensities in
certain part of the earth, known as seismic belts, which, according to present hypotheses,
lie on peripheral contacts of large tectonic plates of the earth’s crust. Prevention is by
permanent protection including engineering and other physical protective measures
combined with appropriate non-structural measures for reducing damage and distress,
and also legislative measures controlling land use and urban planning. The major
preparedness activities are : developing damage scenarios, disaster mitigation cells for

the selected urban areas, and reducing the vulnerability of existing infrastructures.
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Earthquake Response Plan

The emergency measures of evacuation, search, rescue and relief form important action
plans in disaster management. Once disaster occurs, Disaster Management Machinery
should plunge into action in rescue and relief operations. The Trigger Mechanism is a
vital part of preparedness plan whereby the receipt of a signal of an impending disaster
would simultaneously energise and activate the mechanism of response and mitigation
without loss of crucial time. Other aspects are Rapid Damage/Loss Assessment for

Emergency relief, documentation of damages and losses and reconstruction.

Gaps / Limitations

A strong R&D base of Earthquake Engineering in the country is required with research
infrastructure and trained and highly skilled manpower. The gaps can be filled by honest
evaluation of the status of earthquake engineering in the country vis-" -vis others prone
to earthquakes. A significant improvement in R&D activities and additions to manpower
in teaching and research institutions in the area of earthquake engineering is required.
This will enable us to be in a position wherein a strong earthquake risk reduction
programme can be launched. The strategies for disaster prevention and mitigation need
to focus on:

Creating policy supports at national, state and local levels.
Improving public awareness and human resource development
Strengthening of institutional infrastructure.

Developing and implementing engineering interventions and improving regulatory
mechanisms for effective response.

Strengthening of R&D and technology transfer.

Creating financial supports for disaster prevention and mitigation.
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Landslides and Mudflows

Landslides and other mass movements can be predicted and the damage minimised or
even averted with proper and systematic studies and with the adoption of remedial
measures,. The mass movements occurring with fast speed are more dangerous e.g.
rock falls, since very often these occur without any warning or signs of distress. However
landslides, land subsidence and creep are relatively slow processes and precautionary
measures can be adopted in time to reduce the quantum of damage. Landslide studies
are still being conducted in a somewhat disparate fashion by various scientific agencies.
Cloudbursts and flash floods accompanied by heavy rainfall are the main cause of
landslides in India. In the mountainous terrain like the Himalayas the landslides caused
are due to structural features, geomorphic aspects or the relation of slope with major
fabric of rock mass. The natural damming of rivers by landslides is a significant hazard in

many areas.

Landslides and Mudflows Mitigation and Response Plans

Measures of landslide control are avoidance, surface drainage, sub-surface drainage,
supporters, excavation, river structural work, vegetation, blasting and hardening. Hazard
identification, mapping and assessment to identify the existing or potential landslides

using various techniques are important and involve zonation and risk evaluation.

Each mass movement requires different site specific strategies. However, for minimizing
the incidence of landslide and other mass movements some general suggestions
including geotechnical survey, Landslide Hazard Zonation maps, involvement of people,
basic knowledge, and education are the key issues. People must be educated about the
dangers and how to minimize them if not avoid them altogether if an area is identified to
be having landslide activity of mass movements/destruction. Priorities of R & D in this
case are prediction of landslides, development of improved mapping, models of landslide
processes, design of land use patterns, landslide control measures, and development of

reliable risk assessment frameworks.
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Dam Bursts/ Dam Failures

A dam burst releases large quantities of water causing disastrous damage to downstream
installations, disrupting socio-economic activities, causing loss of lifewith adverse
ecological and environmental impacts. The frequency of dam failures has markedly
decreased in the recent past. The structural stability of a dam can be threatened by
floods, rockslides, landslides, earthquakes, deterioration of the heterogeneous
foundation, poor quality of construction, differential settlement, improper management,
and acts of war. Three types of earth embankment problems commonly found are
seepage, slope stability and vegetation outgrowth. The available studies indicate that
extreme floods and uncertain geologic setting are the principal causes of dam
breaches. Furthermore, the earth fill dams have been involved in the largest number of

failures, followed in order by gravity dams, rock fills, and multiple and single arches.

Preparedness on Disaster Due to Dam Failure

The failure of dams causes economic losses that transcend immediate property damages
and loss of life. Predicting the consequences of dam breach is the primary step in dam
safety programme. Preparation of inundation maps under postulated failure can be
made a statutory requirement. However; disaster planning, compensation for loss, and
penalties should also receive legislative attention. Dam safety program should consist of

evaluation of hydrologic, subsurface, hydraulic, and stability conditions.

Prevention and Mitigation of Disaster Due to Dam Failure

Programs of disaster management/mitigation encompass a wide range of options ranging
from issuance of flood warnings to reduction of flooding to actual evacuation. The
effectiveness of these programs depends, to a large extent, on the accuracy of flood
forecasting, and management and cooperation between the public and respective
responsible agency. A comprehensive program for dam-disaster mitigation should
encompass dam safety evacuation before as well as during a flood, forecasting and
warning, and flood emergency preparedness. It is important that dam safety be

periodically checked and rectificatied if required.
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Mine Fires

Mine fires are caused due to spontaneous heating of coal and carbonaceous matter in
the rocks. In coal mines the fires could be underground fires which have remained
underground or may become surface fires; fires in coal benches in open cast mines, fires
in overlying rock mass, fires in overburden dumps or fires in coal stacks. Such fires in the
coalfields not only consume huge quantity of coal but also do not permit exploitation of
coal in adjoining areas and in the underlying coal seams. Combating mine fires, specially
the underground fires that have remained underground and those that have become
surface fires, is a costly proposition. The trigger mechanism should aim to prevent any

further occurrence of the fires and quick liquidation of the existing fires.

The information need during preparedness is Zonation of existing coal mine fire affected
regions, modelling/simulation of potential land subsidence and related impact,
assessment of loss of property/energy. for warning/prediction is real time monitoring of
coal fires, prediction of spread and depth, pollution extent; for relief is delineation of
affected areas, ways to arrest spread of fire, support to affected population; and for
rehabilitation is long-term measures to control spread, awareness creation among public,
relocation of affected people. Mine Fire Hazard Assessment is by mine fire monitoring,
hazard estimation and mapping. The mining situations which may lead to the
development of the mine fires have been outlined and Coal Mining Regulations, 1957 and
subsequent circulars amply provide for the safeguards against mine fires. While for
Disaster Warning System some experimentation has been done with the continuous
monitoring systems of gases and temperature, there is practically no general prevailing

disaster warning system in the Indian coal fields in respect of mine fires.

The Directorate General of Mines Safety (DGMS) examines from all considerations each
and every application for underground and surface mining and wherever necessary
imposes conditions that require preparedness for taking actions in case of the occurrence
of the mine fires, specially in the underground mines. The R&D activities in relation to the
mine fires addressprevention and preparedness. Post disaster actions in respect of mine
fires depend upon the type and location of fire. The most important fires are the ones that
occur in the underground workings. The short-range actions and the long range actions

have been listed.
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The strategies for disaster prevention in respect of the mine fires should be viewed and

developed from the following considerations:

1.

2.

Preventing spreading of existing fires and their mitigation.
Integrating preventive measures in mine planning and design.

Provision of periodical technical audit of mines in order to check deviations from

the planned activities.

Creating a fire mitigation fund for meeting the expenditure on the mitigation of the

existing fires.

Permitting mines to sell reclaimed land at prevailing rates to recover the costs of
reclamation and development of land. This may require some amendments in the

Land (Acquisition) Act.

Evolving a scheme of reward and punishment for prevention, safeguarding and

mitigation of the mine fires.

Development of a catalogue of the fire related characteristics of coal seams in

Indian coalfields.

Development of a catalogue of details of mine fires prevailing in the Indian

coalfields and actions being taken for their mitigation.

Assessment of potential fire areas in existing mines and suggesting preventive

measures.

10. Strengthening R&D facilities at the research and educational institutions.

11. Strengthening Mine Fire wings of the coal companies.

There are certain limitations in taking up mine fire management programme which need

to be overcome through:

O Operational use of high technology (satellite/aerial data) for monitoring and estimation

of extent and depth.

O Accelerating response time to meet needs of decision-makers.
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g

Mapping of fire-prone areas and appropriate planning

Development of new tools such as thermal inertia mapping and AR interferometry for

accurate information of fires.

The following recommendations are being made for the implementation of strategies for

the prevention of mine fires.

10.

A comprehensive compendium of precise and accurate details of all the existing mine
fires in the Indian coalfields be prepared.

A workshop be organised with experts who should interact with the officials of the
mining companies.

In the entire mining project proposals and related environmental management plans
(EMPs) prevention of fire should be specifically addressed.

A comprehensive compendium on the details of the existing underground mines and
open-cast mines be prepared coal field-wise so that the existing situations can be
assessed for future occurrences of mine fires and hence implementation of the
preventive measures.

Although a large number of claims have been made by R&D and educational
institutions towards break throughs for mitigation and prevention of mine fires a
consolidated statement is not available. Hence, it will be advisable to direct the
institutions to develop a compendium of achievements so far for the benefit of the
industry.

The R&D and educational institutions may be directed to conduct the studies
addressing the problems faced by the mining industry in a time bound manner.

A high-powered committee comprising of real mining, mine fire, subsidence and
environmental experts be formed to assess and overlook the actions being taken by
the concerned agencies.

All the details be placed on a dedicated web-site with provisions of continuous
updating.

Wherever surface is likely to be affected by subsidence and their impacts with
chances of fires, the construction activities should not be permitted.

Actions should be initiated to relocate the settlements from the coalfields that are

threatened by mine fires. (Refer Annexure 4.2).
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SubGroup It Chemical / Industrial / NuclBasasters

The Sub-Group, set up by the HPC, covered Chemical & Industrial Disasters, Forest
Fires, Oil Spill Fires, Mine Fires and Nuclear Disasters. In the area of organisational
structure and the mode of response activation and an Integrated Crisis Management Plan
(ICMP) has been evolved based on a synthesis of different approaches and on the Crisis
Alert System established for Chemical Accidents. The Standard Operating Procedure
(SOP) of the ICMP is based on the Trigger Mechanism i.e. a chain of response actions is
triggered off as soon as a disaster is reported. As per the SOP, different emergencies
have to be scaled and the response would be based on the level of the triggering event.
SOP also lays down a uniform Crisis Management Plan to help the Government
Authorities to act more efficiently and promptly to any impending and occurring disaster in

India and its neighbouring areas.

Activities related to emergency management involve co-ordination of planning and
response actions within the MCMP Authorities..., with central and state government,
international bodies, and other governmental and non-governmental entities in times of
emergencies and activation of those entities. The present plans for the six Central
Government Departments/Ministries requires modifications and review of the existing
Disaster Management Plans was carried out. A standard ICMP has been presented,
taking chemical emergencies as an example, the format of which can be adopted by each
of the six Central Government Departments/Ministries. The plan has been designed by

evolving the following:
Review of the DMP submitted by the six ministries/departments

A detailed review of the existing Disaster Management Plans (DMP) as submitted by the
different Government Ministries/Departments has been carried out. A gap analysis of the
available DMP's has been conducted to ascertain the amount of missing or required

information in the DMP s submitted.
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Identification of Triggering Incidents/Events

The triggering events have been identified, taking chemical emergencies as an example,
based on the documents made available. This list is not an exhaustive one and needs to

be completed by the respective department.

Classification of the Disasters based on their magnitude

The disasters have been classified into three groups based on their intensity or
magnitude (Level 1, Level 2 and Level 3). The classification has been made with the
philosophy that for Level 1 emergency the District emergency response group would be
able to take control of the situation. For a Level 2 scenario the State emergency response
group would be activated and for a Level 3 disaster, the National emergency response
group comes into the picture. It has been assumed that we are dealing with offsite
emergencies, which calls for action from the district emergency authorities or higher level

authorities.

Identification of signal/warning mechanism

A proper warning mechanism lays the foundation for any good Crisis Management plan.
The signal mechanism has been designed to minimise the response time when a disaster
strikes and to ensure smooth and reliable flow of information while the disaster
management procedures are underway. An emergency activation pathway has also been

provided to delineate the alert mechanism.
Establish organisational structure for Disaster Management
A general Command & Control Structure has been established for effective response in

the event of a disaster. The command and control structure has been identified for all the

three levels of disasters.
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Phase-wise identification of emergency response activities

The overall response to a disaster has been split into three phases i.e. pre-

emergency/Phase |, emergency/Phase Il and post-emergency/Phase lII.

Identification of Authorities/Team members and their response time

The general authorities and emergency group team members has been identified who will
be responsible for carrying out the specified activities, taking chemical emergencies as an
example. This exercise has been carried out for all three levels of disaster management.
The response time allotted to each of the authorities have also been mentioned. The
specific authorities can be identified only after consultation with the respective

ministries/departments.

Fixing up roles and responsibilities

After identification of the relevant authorities, emergency group team members and the
disaster management activities, the general roles and responsibilities of the authorities
have been depicted, taking chemical emergencies as an example. Again, the exact roles
and responsibilities of the specific authorities can be identified only after consultation with

the respective ministries/ departments.

Developing Incident Specific Emergency Procedures

After identification of the specific disasters/events, response procedures to combat the
impending/occurring disasters have been developed. These responses are specific
actions to be taken in case a particular type of disaster occurs or is about to occur. This

section has to be completed in consultation with the six ministries/departments.
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Establishing communication network

The basic communication network for the disaster management groups has been
identified. This has been fixed keeping in mind that necessity for quick and reliable

communication network. This has been done for all the three levels of disasters.

Classification of Disaster
ICMP calls for classification of disaster, for prompt activation of the Alert and Notification
system, to determine which level of notification/response has to be applied. The three

levels for classification of disaster are:

Level 1: Potential Emergency Situation
Level 2: Limited Emergency Condition

Level 3: Full Emergency Condition

Emergency Management by:

The Signal / Warning mechanism

Emergency Activation Pathway to trigger response activities

ER Command Structure: Incident Controller and Emergency Response Group

O 0o o o

Emergency Control Centres

It lays down details of Action on Site and Centre of Emergency Action. The appropriate
actions include important aspects such as Evacuation; Access to records;
Communication; Public relations; Rehabilitation, etc. The Centre for Emergency Action
should be located in the immediate vicinity of the scene of the accident and act as the
common point of co-ordination for the first response team’s personnel as also for
communication to the Incident Controllers and others. Once declared by the respective
Incident Controller, the emergency conditions will continue in the area until the same is

withdrawn by the declaring authority,
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ICM Plan Preparation, Training, testing and updation

At the district level, once the ICMP requirement is established and the risk assessment
made, a planning team would be convoked, which shall be multi-disciplinary in nature,
involve persons concerned with emergency management, experts in the field of safety
and persons who hold responsibility for emergency management in the area. It is
extremely important for the response personnel to be trained at regular intervals on
technical aspects and emergency management. Those involved in planning and
preparing for emergencies must undertake periodic exercises to test the plan. Based on

the analysis of the trials, the plan is updated. (Refer Annexure 4.3).

Sub Group I/ Accident Related Disasters

The Response Plan for Accident Related Disasters, covers air accidents, boat capsizing,
building collapse, electric fires, festival related disasters, forest fires, mine flooding, oil
spills, rail accidents, road accidents, serial bomb blasts, urban fires and village fires. The
need for vulnerability analysis for each individual type of accident is emphasized.
Response action is the phase on which chances of survival of the victims depend.

Actions to be immediately taken include:

i) Inform the nearest traffic police station / post through passing vehicles on either
side

ii) Look for and rescue the injured or those still trapped inside

iii) Arrange for transport of the injured to the nearest medical centre by first available
means

iv) Place dead bodies on one side to avoid obstructions

V) Traffic control should be organized locally using available manpower to avoid
traffic jams

Vi) Discourage people from crowding near the accident spot

Vi) Prevent people from looting goods from the accident site.
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The basic responsibility for undertaking rescue, relief, evacuation, rehabilitation
measures, rebuilding of structures in case of accident is that of District Administration

under District Collector.

Immediate Actions to be taken at organizational level are:

i) The State Police authorities are required to assist in rescuing persons in the
accident or those affected as a result of the accident.

ii) The entire site of the accident area, including wreckage trail shall be immediately
cordoned off and guarded by police including protection and safe custody of
accident involved debris, personal belongings, documents, etc. and dangerous
goods which may be present.

iii) Officials designated to handle press shall keep in mind that only factual
information is made available to the press. They should not pass on any
information that could lead to panic, speculation or even distortion.

iv) They should avoid spending too much time in handling different sections of the
press, electronic media, and answering individual queries from each one of them
throughout the day. For this purpose fixed time slots should be decided upon for
press briefings, which could be 2-4 times a day at nominated place and time and
for a specified duration.

V) Establish information centers at pre-designated locations for giving details of the
accident and answering public queries etc. Telephone numbers of all such
information centers should be given wide publicity in electronic media. These
information centers should have details regarding total number of persons
involved, their names, nature of injury, present location and current status,
number of persons likely to be still trapped inside, total number of crew members,
dangerous cargo etc.

Vi) The medical examination, post mortem examination shall be arranged by the

police authorities.

Under long-term action, causes of all accidents should be investigated and report made
public in a time bound manner. All recommendations made in such reports and accepted
by the Government both Central and State must also be implemented within a fixed time
frame. Accident inquiry reports should not be permitted to be closed unless and until

recommendations made are accepted and fully implemented.
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Responsibilities of the Central Government, State Government, Local Government,
NGOs and other national and international agencies need to be clearly laid out. There
should be contingency plans prepared to manage such disasters, and personnel must be
designated to manage the situation and to keep the plans updated. There should be
manuals clearly laying down duties and responsibilities of role-players. The process of

setting up and manning of control rooms must be clearly laid out. (Refer Annexure 4.4).

SubGroup ¢ Biological Disasters

Disasters related to this sub-group are biological disasters and epidemics, pest attacks,
cattle epidemics and food poisoning. Our response mechanism to diseases which are
forgotten or considered as conquered as well as the vulnerability of the population even
to infections which respond favourably to most of the widely available anti-microbial
agents such as plague needs to be strengthened. We have virtually no infrastructure,
tools or expertise to contain them. Handling exotic pathogens warrants suitable
infrastructure, notably, high containment laboratories of bio-safety level 3 and 4;
recruitment of highly committed, dedicated and trained professionals; continuous
availability of diagnostic reagents; enhancement of skills at various echelons of health
professionals in early identification of such infections, investigation of outbreaks and
institution of specific control measures. The impact of Transboundry Animal Diseases
(TAD) causes constant loss to livestock production directly but also inhibits investment in
the stock of higher productive potential and production system. India is currently following

the eradication program for rinderpest.

The disease burden due to communicable diseases in India is perhaps the highest in the
World. Scarcity and poor water management across the country gives rise to various
water borne infections and also provides suitable environment for the vectors of a large
number of diseases. At present the public health infrastructure in India is inadequately
prepared to sense early warning signals of outbreak of an epidemic and to respond in

time.

Considerable infrastructure in the form of institutions and laboratories of excellence have

been created in our country since Independence. However, efforts to consolidate their
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strengths and harness their expertise towards the national cause of containment of
known communicable diseases have been minimal. No mechanism exists by which their
services can be utilised in the wake of a threat by a communicable disease. Current
system of surveillance and mechanism to control the outbreak of endemic diseases are

through the National Programme for Surveillance of Communicable Diseases

Action Plan for Disaster Management could be dealt effectively only if there is a disaster
plan well integrated in the system and there is mechanism of post disaster evaluation.
Disaster Stage actions needed is for Public Health Control Measures. Post disaster stage
evaluation is most important step in disaster management in order to rectify deficiencies

in management and to record the entire operation for future guidance.

Planning

Short term planning would be early detection of a crisis situation caused by micro-
organisms within existing resources and infrastructure. A long term plan would be put into
operation as soon as the existing inadequacies are overcome. New infrastructure that
need to be created are containment laboratories with adequate bio-safety measures. The
existing technical expertise and infrastructure in large number of laboratories across the
nation can easily be harnessed towards the national cause. It is proposed that at least 10-
12 such laboratories on regional basis can network to provide support to efforts in

detecting and containing diseases of international public health importance.

Modalities for undertaking epidemiological investigation are by initial and preliminary
investigation by local public health officials, specialised investigations by rapid response

teams and identification of early warning signals.

Recommendations

A national policy and action plan is required to be formulated to meet these ever-growing

challenges. The following broad issues are being suggested:

1. Establishment of a national high level intersectoral committee.

2. Quick response Medical teams
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10.

11.

12.
13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24,
25.

Surveillance and rapid response activities

Strengthened surveillance.

Efficient functioning of surveillance machinery

Developing more effective international surveillance networks.

Ensuring the ready availability of professional expertise and support personnel
needed to better understand, monitor, and control emerging infections.
Identification of endemic areas for different diseases with seasonal variations
through charts and maps by the State Health Authorities.

Laboratory support to diseases of international public health importance.
Developing infrastructure for BSL3 and BSL4 laboratory support within the
country.

Creating a network of national laboratories that can provide support for early
diagnosis of these infections and harness the expertise available.

Improving laboratory capabilities to identify and characterise pathogens.
Ensuring timely development, appropriate use, and availability of diagnostic
tests and reagents.

Developing and evaluating new diagnostic tools.

Networking of laboratories within the country, with other countries on bilateral
basis.

Recruitment of professionals for maximum containment laboratories
Upgradation of skills of professionals by providing state of the art training and
establishing a public health laboratory training programme.

Ecological studies to understand dynamics of disease transmission.
Dissemination of information to general public and professionals.

Stockpile antimicrobial agents and biologicals.

Promoting and encouraging R&D.

Availability of safe drinking water.

Enforcement of preventive measures to ensure unadulterated and hygienic
food.

Funds for prompt medical assistance from the Central Government.
Establishment of a Control Room in National Institute of Communicable

Diseases.

(Refer Annexure 4.5).
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Chapter 4.

Select Global Practices

In 1989, the General Assembly of the United Nations proclaimed the decade 1990-2000

as the International Decade for Natural Disaster Reduction (IDNDR).

At the World conference on Natural Disaster Reduction in the city of Yokohama, Japan in
1994, deep concern was expressed for the continuing human suffering and disruption of
development caused by natural disasters and a Yokohama Strategy and Plan of Action

for a Safer World was developed.

The framework of action of the International Decade for Natural Disaster Reduction
provides all vulnerable countries, in particular the developing countries, with an
opportunity to achieve a safer world. In this regard, the international community and the

United Nations system in particular provided support to the IDNDR, and its mechanisms.

In India too, in accordance with the objectives of the IDNDR, there is now an increased
awareness on disaster management. The Government of India and many institutions
within the country are now part of various worldwide initiatives on reducing disaster risks.
Regional cooperation between countries in South Asia have also been initiated to

exchange experiences on good practices and convergence of preparedness action.

There was however a need to understand the working models and best practices existing

internationally by the HPC.

United Nations System

The emergency management system of the United Nation is complex. They have
designated OCHA (Office of the Coordinator for Humanitarian Affairs) for handling
immediate disaster responses and UNDP to promote disaster prevention, mitigation and

preparedness. The specialized UN agency OCHA that mobilizes emergency responses
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services worldwide in the event of catastrophic disasters, has set up INSARAG
(International Search and Rescue Assistance group), UNDAC (UN Disaster Assessment
and Coordination) Team and OSOCC (On Site Operations Coordination Center) to
provide emergency services to countries overwhelmed by natural calamities or other
[Complex emergencies... viz accidents, terrorist incidents and NBC emergencies with
human dimensions. Many of the international Urban Search and Rescue Teams, which
handled Kutch earthquake, were trained by INSARAG/OCHA. UN-OCHA have standing
MOUs with international agencies for [@nvironmental emergencies... e.g. for chemical
weapons related emergencies, they have an MOU with OPCW (Organization for
prevention of chemical Warfare and another for chemical /industrial accidents with UNEP
(UN Environmental Programme) and for radiological/nuclear emergencies they have
standing arrangements with IAEA (International Atomic Energy Agency). The role of
international agencies is critical to the functioning of the systems adopted as above, and
this fact was duly recognized by the HPC and consultations with international agencies

carried out in accordance. (Refer Annexure 9.8).

United States of America System

Of the national emergency management structures, the United States of America has the
most comprehensive and efficient emergency regime and institutional structures. In USA
domestic emergencies are handled by FEMA (Federal Emergency Management Agency)
set up in 1979 by president Carter: and overseas emergency assistance is handled by
OFDA (Office of Foreign Disaster Assistance), which functions under the Administrator
USAID are Presidential appointees, with a tenure coterminous with the President. The
focal point of US Government Domestic Emergency Management System is FEMA.
FEMA's mission is to reduce loss of life and property and protect nations critical
infrastructure from all types of hazards, through a comprehensive, risk based, and
emergency management programme of mitigation, preparedness, response and
recovery. From the mission, it is clear that FEMA's charter encompasses all hazards and
not just natural calamities and that its domain covers all stages of the disaster life cycle
with [Mescue, relief and rehabilitation... to be treated as response and [feconstruction... as
recovery. FEMA's charter also mandates it to cover disaster mitigation, prevention and

preparedness.
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Emergency Management Units

Natural and technological disasters happen without warning with little respect for national
boundaries, human life, property and environment and little can be done to prevent their
occurrence. However, their effects can be mitigated through the adoption of emergency
preparedness and response organisations and capabilities. Also, advanced techniques,
policies and planning efforts can assist in minimising the effects of technological

emergencies.

The emergency management domain can be categorized into 4 generic management
levels such as response management, situation management, risk management and
knowledge management. The basic objective of the emergency management agencies is
to promote the establishment of a global emergency management network, encourage
participation, create information protocols, establish process based system standards for

emergency management etc.

The development, implementation, and operation of a global emergency management
information network would yield many benefits such as increased exchanges of
emergency management information system that would stimulate developed nations to
improve their emergency management practices, enhanced international communication
about emergency management, improved coordination of international responses to
disasters that would assist the developing countries to shift from crises response to a
measure of emergency management and technology transfer to developing countries

would be facilitated.

Communication is one of the most important areas to provide information in disaster

situations and technology and has an important role to play in furthering this task.

A Case Study Of Florida’'s Emergency Management Since Hurricane Andrew

Following Hurricane Andrew, which made a landfall on the morning of August 25, 1992,
guestions arose in the state capital concerning whether Florida in conjunction with

Federal and local agencies had optimally prepared and then responded to one of the
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most destructive natural disasters. Following this the Governor passed an executive order
under the chairmanship of the former state senate president Philip D. Lewis to evaluate
existing state and local statutes, plans and programmes for natural and man-made
disasters, and to make recommendations for improvements to the Governor and the

State Legislature.

The order directed state departments, agencies, offices and units of state and local
government to develop and implement disaster preparedness plans in the event of

natural and manmade disasters.

Bangladesh System

In the Bangladesh Disaster Management System, the council / committee which is
responsible for policy formulation and coordination of disaster management at national

level are:

1. National Disaster Management Council (NDMC).
2. Inter-Ministerial Disaster Management Coordination Committee (IMDMCC).

3. National Disaster Management Advisory Committee (NDMAC).

The head of NDMC is the Prime Minister. NDMC formulates policies regarding Disaster
Management and issues guidelines in this respect. It also examines the recommendation
of IMDMCC and NDMAC and issues directives for their implementation. The Ministry of
Disaster Management and Relief (MDMR) is the focal point of the Government for
disaster related issues. The Disaster Management Bureau (DMB) assists the Ministry
with all necessary information during normal time, alert and warning stage, disaster stage
and post-disaster recovery stage. The Ministry supplies information to National Disaster
Management Council and Inter-Ministerial Coordination Committee and assists them in
taking decisions. The Secretary of the ministry will control the activities of all official
engaged either directly or indirectly for emergency relief work. Most noteworthy is the
fact that Bangladesh, which is one of the world’s worst disaster affected nation,

has set up a separate ministry for disaster management.

HPC Report 139



Australian System

In the Australian System of Disaster Management, the body for disaster management is
called the 'State Counter Disaster Organisation’ (SCDO), which consists of the following
members -the Coordinator-General; the Director General of Health, the Under Treasurer;
the Under Secretary, Premiers department; the Commissioner of Police; the Director of
Harbour and Marine; the Directors, State Emergency Service, and any other person

appointed by the Governor in Council.

The basic functions of the SCDO are to coordinate the resources necessary to ensure
that all the steps are taken to counter the effects of a disaster and to give advice and
assistance to the minister on all the matters with respect to counter disaster. Under the
SCDO there is a 'Central Control Group’ to carry out its functions. The Coordinator
General is the chairman of the group and the Director of State Emergency Service is the
Executive Officer. The Chairman presides at all the meetings at which he is present and
in his absence any other member thereof appointed presides and while so presiding he
has the powers, authorities, functions, duties and immunities of the chairman. The
minister in consultation with the minister in charge of any department of the government
of the state or statutory corporation appoints the head of the department or statutory

corporation as the member of the central control group for specified period.

Japanese System

In Japan, a disaster management body, called a Central Disaster Preventive Council
(CDPC) is established in the office of the prime minister, for the formulation and
implementation of the disaster preventive plan and emergency measures. The Prime
Minister consults the council for basic policy of disaster prevention, major points in overall
coordination of measures undertaken for disaster prevention, outline for urgent measures
of temporary nature for disaster, declaring a state of emergency and any other necessary

related matter for disaster prevention.

The CDPC, headed by the Prime Minister who is also the chairman of the council, directs
and supervises the affairs of the council. He appoints the members from among ministers

of state and persons with pertinent knowledge and experience alongwith technical
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experts for matters requiring expert and technical knowledge for disaster prevention. The
secretariat of the council is headed by a chief and members under him to manage the

affairs.

The CDPC has the right, with respect to its business, to seek data, opinions, views and
any other necessary cooperation from the chief officer of an appropriate national or local
administrative organ, local government, executive agency or any other appropriate
agency. In addition, the CDPC also makes recommendations and provides instructions to

local disaster prevention councils for disaster prevention.

Similarly, a Prefectural Disaster Prevention Council (PDPC) is established, headed by the
Governor of the prefecture as its chairman. In each prefecture for the formulation and
implementation of a prefectural are disaster prevention plan; formulation and
implementation of a plan for emergency measures in a time of major disaster, that has
occurred involving the area of said prefecture; liaisons and coordination in matters of
emergency measures and rehabilitation programs among the said prefecture and
appropriate designated local administrative organs of the city, town or concerned village,

designated public cooperation and designated local public corporations.

In an event of extremely unusual devastating disaster, the PM establishes on ad hoc
basis and with cabinet approval a headquarters for major disaster control within the PM
office. When the headquarters for major disaster control already exist during the
establishment of headquarters for emergency disaster control, the former is abolished
and the headquarters for emergency disaster control succeeds the duties and

responsibilities of the said headquarters for major disaster control.

When the disaster has occurred or likely to occur, a disaster control headquarter is
established in the affected area (at prefecture, city or town, or village level) as provided
under the prefectural city, town or village area disaster prevention plan, headed by the
Chairmen and the Governor of the prefecture, or the Mayor of the city or town, or the
head of the village serves as chairman at their respective levels. The vice-chairman,
headquarters members and other officials of the headquarters are appointed by the
Prefectural Governor or the Mayor of the city or town or the head of the village from

among officials of the prefecture, city, town or village. The headquarters for disaster
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control work in coordination with the local disaster prevention council to take preventive
and emergency measures. Mayor of the city or town, head of the village reports to the
Governor of the prefecture and incase it is not possible to report to the governor of the
prefecture, reports to the Prime Minister about the conditions of the disaster and provide

an outline of the measures taken.

SUMA-WHO/PAHO: Supply Management Project in the Aftermath
of Disasters

An excellent exercise that can be implemented with immediate effect is the one that is
presented by the SUMA model, launched as a collective effort of the Latin American

Countries to improve the administration of supplies in the aftermath of disasters.

Many a times relief agencies are confronted with the problem of identification of what
relief material has been received, where it is, and to determine exactly how useful the
supplies are. Very often, useless supplies take up the attention and resources at the

expense of other articles of prime necessity.

Situation such as this brings out the following problems:
1. The means of transportation and time are limited
2. Technical information on the supplies is missing

3. The donors and the mass media receive a negative impression.

Through the adoption of the SUMA model the problems such as above are sidelined with
the assistance of: capable personnel, versatile materials with easy to use electronic tools
in order for the supplies to be classified, taken inventory of, and prioritized from the

moment of arrival. The basic problems can be resolved in the following manner:

* Health personnel, duly trained, sort and classify the supplies

* Tickets with the following information are attached to the boxes and/or packages
O Distribution priority
0 Whether it is a health provision or medicine

O Whether it needs refrigeration
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* Relief provision Inventory that arrive, based on technical and operational criteria

* Registration of donations at the point of entry using a computerized system

* Dalily report to the national authorities about the donor organizations, the addressees,
the type of provisions, etc.

* Demonstration of efficiency of the countries using advanced technology

* Visitors will have a favorable first impression at the airport.

* Donors will receive immediate proof of delivery (E-mail, via Fax, etc.), as soon as the

addressee receives the shipment.

For this, all donations, regardless of where they have come from should be processed by
SUMA at the time of their entry before they are delivered to the addressee. This implies
the adoption of operation policies and strategies by those organizations and institutions
related to the administration of the assistance given, whether governmental or not. This
model can be used not only in large-scale emergencies but even when there is a need for

mobilisation and /or to receive supplies.

Components of the system

The system is composed of three levels:
* SUMA CENTRAL

* SUMA Field Unit

* Warehouse Management

SUMA CENTRAL is designed to operate in a place where national authorities are
managing a disaster or emergency.

At this level. the principal duties are:

O Defining parameters to be used by the Field Units, such as reception sites,
shipment directories, defining the main user, etc.
The creation of Field Units
The integration of information sent by the Field Units.
Supporting consultations and making up reports which serves to lend
support to the Decision Making process and promote the internal

coordination of the structure.
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The FIELD UNIT was designed to work at the points of entry, borders, water ports, and
large centers for local collection (centers at which supplies arrive during emergencies,
such as airports, and collection stands, etc.).

The main work accomplished at this level is:

0 The separation and identification of supplies through labels, under the
categories: URGENT-IMMEDIATE DISTRIBUTION, NON-URGENT
DISTRIBUTION and NON-PRIORITY ARTICLES.

The classification of supplies by categories, subcategories and items

Selective checks (consultations) on items

Making up various reports on the content of the supplies registered at that field
unit.

Making proof of delivery receipts for the addressees

Consolidating data on diskettes to send to Center

The SUMA field unit uses manual forms in case for any such reasons such as the the

computers going down, or in the event that the need to gather data requires their use.

The WAREHOUSE MANAGEMENT module registers in-coming supplies and issuing of
supplies to and from the storage centers or warehouses, once the supplies and
registration information have been delivered.

The main duties to be developed at this level are:

* Balance of Local Inventory

* Elaboration of existing reports and deliveries through diverse parameters

* Inventory follow-up of other subordinate warehouses

Incident Command System

The incident command system is one of the many best practices that have contributed to
the success of FEMA. The ICS is a very effective method whereby the most experienced

and knowledgeable person at a disaster site is designated as [hcident Commander... and
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charged with the responsibility of on scene interagency coordination and management of
the incident. This is a very effective device to overcome constraints imposed by inter-
sectoral-seniority and it obliterates departmental hierarchies and selects the best man

intellectually equipped to ensure high quality of decision process.

The basic elements of Incident Command System are:

O Providing a single management system for all multi-jurisdictional incidents

O Initially evolved from management of wild land fires, the ICS has now been

adapted for [all-risk incident... viz flood, fire, cyclone, earthquiee, terrorist activities.

O It is modular and allows for expansion/ contraction depending on complexity of

incident.

HAZUS

HAZUS stands for HAZARDS US. It is a software that utilizes geographic information
system (GIS) technology to produce detailed maps and analytical reports that describe a
community’s potential losses due to disasters. HAZUS is widely prevalent in USA where it
is used by the Federal Emergency Management Agency (FEMA) . HAZUS has been sent
to more than 700 users, divided almost evenly between public and private organizations.

Loss estimates calculated with HAZUS are intended to be used by local, state, and
regional officials for planning and stimulating mitigation efforts to reduce losses before
earthquakes occur, and preparing for emergency response and recovery following
earthquakes. Additionally, the loss estimates form the basis for a nationwide assessment
of the earthquake risk, and can provide a basis for allocating national resources for future

disasters.

Several foreign countries are using HAZUS as a model for the development of their own

earthquake loss estimation product.
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HAZUS is also an important tool in FEMA’'s PROJECT IMPACT, a program to reduce
losses and making communities ’disaster resistant’ through public and private sector

cooperation.

In an actual earthquake event, HAZUS will automatically receive data on the event from
the network and run an analysis based on that data. These results will represent FEMA'’s

first official estimates of damage and loss.

RADIUS

The United Nations General Assembly designated the 1990s as the "International Decade
for Natural Disaster Reduction (IDNDR)" to reduce loss of life, property damage, and
social and economic disruption caused by natural disasters. The IDNDR secretariat
launched the RADIUS (Risk Assessment Tools for Diagnosis of Urban Areas against
Seismic Disasters) initiative in 1996. It aimed to promote worldwide activities for the
reduction of urban seismic risk, which is growing rapidly, particularly in developing
countries. The primary goal of the initiative is to help people understand their seismic risk

and raise public awareness as the first step towards seismic risk reduction.

Direct objectives of the RADIUS exercise were to develop tools for effective management
of earthquake risks in cities. For this earthquake damage scenarios and action plans for

selected cities around the world were taken up.

It has been envisaged that the tools developed as part of the project would serve a very
useful purpose to all earthquake vulnerable cities in the world. For decision makers and
government officials who are responsible for disaster prevention and disaster

preparedness in their respective cities, the project is expected to help in :
0 Deciding priorities for urban planning, land-use planning, and building regulations;

0O Preparing an improvement plan for existing urban structures such as
reinforcement (retrofitting) of vulnerable buildings and infrastructure, securing of

open spaces and emergency roads; and
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0O Preparing for emergency activities such as life saving, fire fighting, and

emergency transportation.

The project was carried out in 74 cities around the world. The usefulness of the project

has been proven in many of the subsequent international meets.

The usefulness of a worldwide urban earthquake disaster index was illustrated by the
RADIUS project. The conclusions of the project indicated that a comparative index would
be a successful way to assess risk, raise disaster awareness and promote a worldwide
network of earthquake professionals. This led to the institution of the Global Earthquake
Safety Initiative (GESI)

GESI

The GESI (Global Earthquake Safety Initiative) Project offers cities a method of
guantifying the risk of life loss in earthquakes with the purpose of motivating community
leaders to plan development that reduces the risk. While attempting to include as many
relevant indicators as possible, the Initiative was designed to be simple enough so that

the results are meaningful and useful for the communities and decision makers.

1. To develop a means to express urban earthquake risk in lay terms. It is
critical that earthquake-threatened communities and their political leaders
understand the nature of risk they face. GESI synthesizes technical information
about the effect of earthquakes into simple characterizations of the risk while

identifying the most vulnerable aspects of the community.

2. To measure trends in the urban earthquake risk of the world’s major cities.
As people continue to move to cities and urban areas develop and expand, the

risk of urban earthquake disaster has increased considerably.

3. Understanding the long-term growth patterns of a city is the first step in preparing
mitigation plans. The second objective of this initiative is to measure how rapidly a
developing city’s risk of life loss due to earthquakes is increasing due to growth, or

decreasing due to mitigation efforts.
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4. To produce a tool to evaluate the effectiveness of various means of
reducing earthquake casualties. The most important reason for cities to
understand their risk from earthquakes is to enable them to work to reduce that
risk. However, it is not always easy to know how to reduce risk most effectively.
The third objective of this project is to produce a tool that can help cities evaluate

measures that will have the most impact in saving lives.

5. To highlight the increasing earthquake risk of schools in developing
countries and the potential for reducing that risk. The fourth objective of this
project is to apply the tools described above to reduce the risk of seismic hazard
to public schools. Schools are an important, yet vulnerable component of society,
and they are a popular place for earthquake risk reduction activities to begin.
Specifically, this initiative compares the risk of life loss of school children in cities
around the world by broadly identifying the factors that are likely to cause most
deaths in schools.

6. To highlight the increasing earthquake risk of schools in developing
countries and the potential for reducing that risk. The fourth objective of this
project is to apply the tools described above to reduce the risk of seismic hazard
to public schools. Schools are an important, yet vulnerable component of society,
and they are a popular place for earthquake risk reduction activities to begin.
Specifically, this initiative compares the risk of life loss of school children in cities
around the world by broadly identifying which factors are likely to cause the most
deaths in schools.

The recent earthquake in Gujarat has clearly demonstrated the enormous risk cities in
India are in. Strategic thinking is now required more than ever to initiate measures that

can help in reducing the risk in urban areas.

The HPC proposes that the Global Earthquake Safety Index type of index be carried out
exclusively for all cities in India that lie in Earthquake Vulnerable Zone. This would be an
extremely useful starting point for policy level as well as local level awareness on disaster

prevention and mitigation.

HPC Report 148



Drawing Lessons from Best Practices

The HPC reviewed the above select global best practices, and others, with a view to

identify salient features and adapt and appropriately incorporate in the disaster

management systems being proposed for India. Some of the key features that were

found appropriate to Indian conditions and incorporated in the plans are:

O

O

O ooooo0oogoogoogoo o

Incident Command System
Supplies Management System
Emergency Operations Centre
Emergency Support Functions
Field Operations Guides
Information Network Systems
Media Management Guidelines
Search and Rescue Teams
Mobile Hospitals

Disaster Medical Assistance Teams
Helplines

Urban Assessment Tools

Earthquake Safety Initiative
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Chapter 5:

Disaster Mitigation and Preparedness

5.1 Paradigm Shift towards Prevention and Reduction

International Decade for Natural Disaster Reduction (IDNDR)

Recognizing the rapidly rising world-wide toll of human and economic losses due to
natural disasters, the UN General Assembly in 1989 took a decision to launch a far
reaching global undertaking during the nineties to save human lives and reduce the
impact of natural disasters. With this aim in mind, the decade 1990-2000 was declared as

the International Decade for Natural Disaster Reduction (IDNDR).

The objective of the IDNDR was to reduce, through concerted international action,
especially in the developing countries, the loss of life, property damage and social and
economic disruption caused by natural disasters such as earthquakes, floods, cyclones,
landslides, locust infestations, drought and desertification and other calamities of natural

origin.
By the year 2000, as per the plan of the IDNDR, all countries should have had:

a. Comprehensive national assessments of risks from natural hazards, with these

assessments taking into account their impact on developmental plans,

b. Mitigation plans at national and/or local levels, involving long term prevention and

preparedness and community awareness, and

c. Ready access to global, regional, national and local warning systems and widespread

dissemination of such warnings.
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A major conference of the IDNDR programme was held in Yokohama in May 1994,
where a plan of action for disaster reduction called the Yokohama Strategy was evolved.
The Yokohama Strategy gave guidelines for Natural Disaster Prevention, Preparedness
and Mitigation, shifting the focus and emphasis from disaster management to disaster

prevention and preparedness.

The World Conference, based on the assessment of the progress accomplished during
the first half of the decade, formulated a strategy for disaster reduction centered on the
objective of saving human lives and protecting property. The strategy called for an
accelerated implementation of a Plan of Action to be based on certain variables such as
development of a global culture of prevention as an essential component of an integrated
approach to disaster reduction, adoption of a policy of self-reliance in each vulnerable
country and community comprising capacity building as well as allocation and efficient
use of resources, community participation in the disaster reduction process, improved risk

assessment, broader monitoring and communication of forecasts and early warnings.

During the remaining part of the decade, it called upon all countries to unequivocally give
political commitment to reduce their vulnerability through appropriate means. Disaster

prevention, mitigation and preparedness was given emphasis.

Yokohama Strategy and Plan for Action for a Safer World

The world conference on Natural Disasters at Yokohama May 1994 was a definitive step
in Disaster Planning. It emphasized that natural disasters were beyond the control of
human beings. However, vulnerability towards disasters usually stems from the human

interventions and activities.

Some of the important factors that were addressed for the strategy are as follows:

0 Emphasizing and reaffirming the need to increase awareness of the importance of
disaster reduction policies.

[0 Stress on support to states from the international community, Principle 19 of the Rio
Declaration was also kept in mind.

O Integrated approach to disaster management in all its spheres.
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Principles of Mitigation and Preparedness

0 Risk assessment is a required step for the adoption of adequate and successful
disaster reduction policies.

O Disaster prevention and preparedness are of primary importance in reducing the need
of disaster relief

O Disaster Prevention and preparedness should be considered integral part of the
developmental policy and planning at national, regional, bilateral, multilateral and
international stage.

O Early warning of impending disasters and their effective dissemination using
telecommunication are the key factors to successful prevention and preparedness

O Preventive measures are most effective when they involve participation at all levels,
from the local community to national level to the regional and international level.

O Vulnerability can be reduced by the application of proper design and patterns of
development focused on target groups through appropriate education and training

O The international community accepts the need to share necessary technology to
prevent, reduce and mitigate disasters, which should be made freely available and
done in a timely manner as an integral part of technical cooperation.

O Each country bears the primary responsibility of protecting its people, infrastructure
and other national assets from the impact of natural disasters. The international
community should demonstrate strong political determination required to mobilize
adequate and make efficient use of existing resources, including financial, scientific

and technological means.

5.2 Prevention, Mitigation and Preparedness Strategy

O Development of a culture of prevention as an essential component of an integrated
approach to disaster reduction

O Prepare and maintain in a state of readiness preparedness and response plans at
National, State and District levels.
Adoption of a policy of self reliance in each vulnerable area.

0 Education and training in disaster prevention, mitigation and preparedness for

enhancement of capabilities at all levels.
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O Identification and strengthening of existing centres of excellence in order to improve

disaster prevention, reduction and mitigation capabilities.
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Chapter 6

Ushering in a New Culture of Disaster Management

The HPC, after deliberating on existing systems and their upgradability for serving the
purpose of proposed disaster management approaches and systems, felt the need to lay
the foundations of a new culture of disaster management in the country. Disaster
management, and disaster preparedness and mitigation in particular, are issues that
concern the cultural and attitudinal attributes of the government, other organizations, and
the public at large. It was felt that a new culture of being prepared for, and managing,
disasters is needed that permeates all aspects - physical, social and economic, of
national life. Based on this philosophy, four cultures were identified: cultures of
preparedness, quick response, strategic thinking and prevention. These were detailed
out to provide guidance for the plan preparation and implementation process to take
place in appropriate accordance.

6.1 Culture of Preparedness

Hitherto, the approach towards coping with the effects of natural disasters has been post-
disaster management involving many problems such as law and order, evacuation and
warnings, communications, search and rescue, fire-fighting, medical and psychiatric
assistance, provision of relief and sheltering, etc. After the initial trauma of the occurrence
of the natural disaster is over within the first few days or weeks, the phase of
reconstruction and economic, social and psychological rehabilitation is taken up by the
people themselves and by the government authorities. Soon thereafter the occurrence of
the disaster is relegated to historic memory till the next one occurs either in the same

area or in some other part of the country.

The UN General Assembly Resolution 236 of 1989 launched the International Decade for
Natural Disaster Reduction (IDNDR, 1990-2000) to reduce, through concerted
international action, especially in developing countries, the loss of life, property damage,

and social and economic disruption caused by natural disasters. This effectively set the
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trend in shifting the focus of attention from rescue and relief to preparedness and

mitigation.

The vulnerability of a human community is determined by its exposure to disasters, the
degree to which houses and other structures can be damaged, the existence and size of
vulnerable groups, the extent of inherent capacity and local coping mechanisms
available, and the likelihood that secondary effects could occur. A new element has now
entered the scene: a World Bank report published a few years ago places a good deal of
the responsibility for the consequences of natural disasters on human activities, carried
out ostensibly in the name of development. With the increase in the number of natural
disasters during the last three decades, there has been a growing awareness of the
relation between the declining quality of the earth’s environment and the frequency and

severity of natural catastrophes.

It is not possible to do away with the devastation of natural hazards completely. However,
experience has shown that destruction from natural hazards can be minimized by the
presence of a well-functioning warning system, combined with preparedness on the part
of the vulnerable community. Warning systems and preparedness measures reduce and
modify the scale of disasters. A community that is prepared to face disasters, receives
and understands warnings of impending hazards and has taken precautionary and

mitigatory measures, will be able to cope better and resume their normal life sooner.

The United Nations Disaster Relief Office (UNDRO) uses the following definition for
Disaster Preparedness. "Disaster Preparedness may be described as (a series of)
measures designed to organize and facilitate timely and effective rescue, relief and
rehabilitation operations in cases of disasterfl. Measures of preparedness include among
others, setting up disaster relief machinery, formulation of emergency relief plans, training
of specific groups (and vulnerable communities) to undertake rescue and relief,

stockpiling supplies and earmarking funds for relief operations".

Ironic as it may appear, there is a strong probability (as borne out by events world-wide)
that never before have so many people in so many places needed so much help all at
one time. An associated paradox is that recipients of both disaster and development are

increasingly becoming one and the same - usually the poorest and weakest groups within
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