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TRAINING PROGRAMME ON URBAN DISASTER
MANAGEMENT

About the Course

Karnataka is one of the most highly urbanized states with over 30% of the people living
in urban areas. A few cities like Bangalore, Mysore, Hubli-Dharwad etc., are growing very
fast and other small and medium towns are faced with inadequate infrastructure. The
increasing population coupled with development activities in these areas is the cause of
concern as there is increasing the risk due to various manmade and natural disasters. The
result is the increased vulnerable population and infrastructure. There is need for
comprehensive training to the functionaries to effectively plan and mitigate the disaster
risks and prepare for immediate response during disasters.

The unique geophysical setting, unplanned development activities and population
increase make this region vulnerable to all types of natural as well as human induced
disasters. Each one of them impinges its own signature with variation in terms of destruction,
death, disability, diseases, panic and fear among the population at risk and creates a
“complex emergency” to bring back normalcy for the victims. In this context, following
issues needs to be addressed.

* Urban vulnerability
* Urban Flood and Control measures
*  Bomb blasts and disposal safety
*  Chemical disasters
* Urban fires and management
+ Earthquake and cyclone- resistant buildings and infrastructure
* Incorporation of disaster vulnerability into land-use planning, and multi-hazard
planning for cities
* Introduction of regulatory measures in industrialized Crosscutting issues, which
are directly influencing the vulnerability of urban population, such as rapid
urbanization, environmental degradation, climate variations, etc., also have
contributed negatively.

There is need to build the capability of the functionaries to face the disasters.

Methodology
The course uses participatory techniques such table top exercises, case studies, projects,
demonstrations, mock drills, action planning, micro-films and lessons in the course.



Aim of the Course
The course aims at developing skills of the officers working as disaster management
teams to effectively manage different phases of disasters in urban areas.

Objectives
At the end of the course, participants will be able to;
» ldentify various urban disasters

» Conduct urban HRVC analysis

» Prepare urban disaster risk mitigation plans

» Develop response action plans during disasters in urban areas
Outcome

> Participants would prepare city disaster management plan as follow up of the course

» Apply tools for Urban Risk Analysis

» Practice and rehearse the implementation of mitigation, relief and response action
plans

Target Group
The Group A and B officers — Commissioners, Chief Officers, SE, AEE, Health Officers, AEs
and JEs of Urban Local Bodies.

Validation
Apart from daily assessment, the course will be validated by using immediate reaction
guestionnaires and oral feedback by the participants at the end of the course.

Certification:

The participants will be awarded Certificate on successful completion of the course in the
validation session.



DISASTER VULNERABILITY PROFILE OF KARNATAKA

Cyclones and Severe Cyclones, Winds and Coastal Erosion

Karnataka state has been confronting various natural hazards. The coastal districts
namely Dakshina Kannada, Udupi, Uttara Kannada with a coastal line of 350 kms and coastal
population of 43.64 Lakhs are under the direct threat of cyclones and severe cyclones
originating in Arabian Sea and indirect attack of cyclones originating along the Eastern
coastline. The high density of population along the coastline of Karnataka has made the
population highly vulnerable to the storm surge and high speed wind accompanied with
cyclone. Any severe cyclone along the eastern coastline causes heavy rainfall in the interior
Karnataka region resulting in damages to crops, buildings, and infrastructure services such
as roads and often the impact would be severe disruption in the socio-economic life in
these regions. It is important to note that infrastructure such as rail and road networks
which are adjacent to the sea coast are constantly threatened by the erosion caused by
giant sea waves particularly during storm surges and cyclones The state is incurring huge
expenditure almost every year on prevention of coastal erosion for the 350 Kms of coastal
line. The State has been placed under Category (ll) A - Low Vulnerability along with other
states of Maharashtra, Kerala and Tamil Nadu.

Out of total geographical area of 190.238 Lakh ha, about 44.92 lakh ha area covering 15
districts and 50 taluks is affected by winds and cyclones which is falling under moderate risk
zone (Vs=39m/s) and remaining area falls under low damage risk zone (33m/s).

Districts affected by Cyclones and Wind in Karnataka
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Apart from coastal erosion, the coastal areas are facing disasters such as boat capsizing
due to extreme weather conditions in the sea. The recent boat capsizes on 29* May, 2006 at
Malpe Port at Udupi and Oil spillages at Karwar Port are a few examples. The incident of
Boat capsizing on 29" May, 2006 has lead to a loss of property of Rs. 1.34 Crores and death of
6 fishermen. The Oil spillage incident near Karwar Port is a different experience in Karnataka
as it happened for the first time on 30* May, 2006.

These coastal areas are surrounded by western Ghats, west flowing rivers, high rain fall,
Konkan railway running close to sea, land bars between sea and rivers with minimum road
link between land bars and main land, higher coastal population density with most of the
coastal area at the mean sea level.

- & - ™ ™ -
L m— L L

HARNATAKA
=4 Wind Hazsrd Map

BMTPC : Vluinerability atias-2nd Edition: Poor Group.
MoH&UPA:Mao is Baslc Wind Sceed Map.1S875(3)-1987; Cvclone Data, 1877-2005. IMD.GOI
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Floods

Almost all the districts in Karnataka are facing the brunt of moderate to severe floods.
Floods are associated with cloud bursts, cylones or depressions in the Bay of Bengal and
Arabian Sea. The floods are quite common in the following districts;

1. Belgaum, 2.Bijapur, 3. Bagalkote, 4.Raichur, 5.Gulbarga, 6.Shimaoga, 7.Chikkamagalur,
8. Udupi, 9. Coorg, 10. Bellary, 11. Dakshina Kannada, 12. Dharwad, 13. Davanagere, 14.
Gadag, 15. Hassan, 16. Uttara Kannada, 17. Koppal, 18. Bidar, 19. Bangalore ( R), 20.
Bangalore(U), 21. Kolar, 22 Mandya, 23. Mysore, 24. Chamaraja-nagara. In the North Karnataka
region covering the Krishna and Godavari Basins, even when the state was suffering under
drought like conditions, heavy discharges from Maharashtra caused floods. The floods in the
Districts of Gulbarga, Belgaum, Bijapur, Bidar, Bagalkot, Raichur etc., as a result of outflow of
excess water from the Krishna and Bheema Basins from Maharashtra have affected 12 lakh
people leaving behind 20,000 damaged houses, 1.6 Lakhs hectares of damaged crops in 2006
and 2005. Cities are facing floods causing severe damages to infrastructure services and loss
of life.

As against the annual average rainfall of 830.5 mm in Bangalore Urban district , 568.5
mm, which is 75% of the average annual rainfall occurred in a period of two months in
September and October, 2005. An excess of 289.2 mm rainfall is reported in just 3 days, As
per the assessment report of Bangalore Urban District, 3 persons died, 7491 houses collapsed
and 10,000 houses were inundated. Apart from these effects, about 253 tanks were
overflowing and basic infrastructure such as water supply, roads, bridges, electricity,

telephones etc., were cut off in most parts.
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Earthquakes

As per the Revised Earthquake Hazard Mapping, 22.13% of the total geographical area is

under Moderate earthquake damage risk zone & remaining area of the state is under low

damage risk zone. The state of Karnataka has reported more than 500 earthquake tremors

in the last three decades with most of them having low magnitude. It is found that the

weak zones around the northern Karnataka bordering Maharashtra could cause heavy

damages in future. The areas of southern part of Karnataka are also not free from frequent

tremors. The Karnataka state is categorized as moderate to low seismic risk zone. The

following Districts are falling in Zone Ill (Moderate Damage Risk Zone (MSK VIl);

Bidar, Gulbarga, Bijapur, Bagalkot, Belgaum, Dharwad, Uttar kannada, Shimoga, Udupi,

Dakshina Kannada, Kodagu. All other Districts are falling under Zone Il (Low Damage Risk

zone MSK VI). The chart shows the occurrence of earthquake activities in Karnataka.
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Seismic Zones of Karnataka - Indicating Earthquakes Vulnerability of Areas
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Landslide

Hilly regions of Western Ghats spread in the districts of Kodagu, Chikmagalur, Hassan,
Shimoga, D.Kannada and U.Kannada record a very high normal rainfall of 2000mm to 4000mm.
Landslides are common in these districts. During the rainy periods these hilly regions
regularly experience displacement of rocks and soils causing widespread damage to
property, infrastructure such as rails, roads and loss of human life.
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LANDSLIDES ALONG SH-95(ANSI GHAT), KARNATAKA

76°20 " 6 @ 25'
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142 55"

Landslide Profile of Western Ghat in Karnataka

Landslides recorded along NH-206 and SH-50 between Jog fall and Honavar: 37 Land slides
e 37 land slides are recorded in this ghat section in between nearly 60 km stretch.
e The majority of the slides were found to be debris slides
e  The slides are shallow with less than 2m depth.
e The general slope angle varies from25° to 35°
e The slopes are moderately vegetated.
e The overburden thickness varies from 1-5m and consists of soil and weathered
rock.
e The cut slope angle is 70° to 80° with height varying from 2-15m.

13



e The cut slopes have failed due to heavy rain in the Ghat section during monsoon.
e Geologically the area comprises of weathered granite, gneisses and laterite.
e One rock slide with planner failure is observed in this section.

Landslides recorded along Shiradi Ghat, NH-48- 20 land slides

» The majority of the slides were found to be debris slides

» The slides are shallow with less than 2m depth.

» The general slope angle varies from25° to 35°

» The slopes are moderately vegetated.

» The overburden thickness varies from 1-5m and consists of soil and weathered rock.

The cut slope angle is 70° to 80° with height varying from 2-15m.

» The cut slopes have failed due to heavy rain in the Ghat section during monsoon.
» Geologically the area comprises of weathered gneisses and granulites.
» One rock slide with wedge failure is observed in this section

Landslides along SH 88-Madikere Mangalore Road-24 Slides

The majority of the slides were found to be debris slides

The slides are shallow with less than 2m depth.

The general slope angle varies from25° to 30°

The slopes are thickly vegetated.

The overburden thickness varies from 1-5m and consists of soil and weathered rock.
The cut slope angle is vertical with height varying from 2-15m.

The cut slopes have failed due to heavy rain in the Ghat section during monsoon.
Geologically the area comprises of weathered granite.

Few rock slides with planner and wedge failures are observed in this section.

VVVYVVYVYVYVYVYYVY

Landslides along Sh 89-Madikere- Siddapura Road-5 Slides

> All are debris slides
» Triggered by heavy rainfall. The vertical cut slopes have failed due to toe cutting.

Landslides along Sh 95-Karwar-Kumbarwada Road (Ansi Ghat)-14 Slides

» All are debris slides
» Triggered by heavy rainfall. The vertical cut slopes have failed due to toe Cutting.

14



Drought

Drought is meteorologically related disaster. Karnataka stands Second only to Rajasthan
in terms of Drought Affected areas. The state is highly vulnerable to drought as compared
to its neighbouring states. About 152.1 Lakhs ha (80%) out of 190.238 Lakh ha is affected by
droughtin Karnataka. Groundwater levels are depleting due to successive droughts and quality
of water is getting deteriorated in terms of Fluoride, Nitrate and Salinity. Although, drought
may not pose great danger immediately within a few minutes as could happen in case of a
severe earthquake, it has huge impact on the occurrence of loss of livelihoods, exodus, poverty,
unrest, terrorism, robbery etc. The map below shows 130 drought affected taluks in Karnataka
in 2003.

KARNATAKA

DROUGHT AFFECTED TALUKS
AS ON 10TH SEFTEMBER 2003

CHINGHOLE
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Ground Water Status in Karnataka
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Population in the Coastal Districts of Karnataka Vulnerable to Cyclone Risk
The table illustrates the no. of Taluks, GPs and population. The vulnerability of population
living below the poverty line in coastal districts of Karnataka is very high.

District No. of No. of Grama | Total BPL % of BPL
Taluks Panchayats Population Population Population

DK 2 91 1243211 316800 25.48§

Udupi 2 99 904923 3158p0 34.90

Uttara Kannada 5 97 704764 460665 65.36
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BPL Population in three Coastal
Districts
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Population in the Malnad Zone Districts of Karnataka Vulnerable to Cyclone Risk
The chart and table below indicate the details of cyclone vulnerable areas in Malnad region
comprising the districts of DK, Udupi, Uttara Kannada, Kodagu, Shimoga, Chikamagalur and

Belgaum.
Cyclone Risk Areas of Malnad Region of Karnataka
700000
_ 600000
S 500000 ,
% 400000 @ Total Population
= 300000 @mBPL Population
S 200000
2 100000
0
NS S 5 > @ ) Q
Q S S & D >
&£ & g
& & & '&Iéo"’g &
o@@ ¢
District No of | No. of Gramg
Taluks | Panchayats Population | Population Population
DK 3 108 653192 27149041.5p
Udupi 1 40 204571 64540 31.55
Uttara Kannada 5 99 504541 311584 61.7p
Kodagu 2 58 339341 21223062.54
Shimoga 4 141 642467 373435 58.13
Chikamagalur 3 59 265850 177040 66.59
Belgaum 1 51 243154 160000 65.8pD
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Population in the Districts of Interior Karnataka Vulnerable to Cyclone Risk

The following chart and table provides the details of Districts, taluks, GPs and the cyclone

vulnerable population in the interior Karnataka

District No of No. of Grama | Total BPL % of|BPL
Taluks | Panchayats |Population | Population | Population
Bijapur 2 84 683114 414105 60.6p
Bidar 5 177 ACOA1277A fataVaValal ol ol BN aY
Gulbarga 9 295 Cyclone|Vulnerable Arpas in Interior Karnataka
Raichur 4 131 3000000
L 2500000
Bellar 2 66 5
y . '% iggggg O Total Population
Chamarajanagar | 1 38 e B B BPL Population
2 500000 . | h m
0
& & %
f&rb‘
C}\é“
District
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DISASTERS IN URBAN AREAS — ISSUES AND OPTINS FOR EFFECTIVE
MANAGEMENT

Dr. Ashok S Sanganal

May it refer to the disposal of solid waste, water supply, epidemic control, disposal of
dead bodies, floods during rainy season, fires etc., the Urban Local Bodies have been providing
crucial inputs in the management of disasters. The Karnataka Municipal Acts of 1965, 1976
and amended there on have given ample responsibilities to ULBs to manage the disasters
almost on daily basis. The 74" CAA has stressed on the major functions for Urban Local
Governments which include planning including multi-hazard planning, fire services, epidemic
control, disposal of dead bodies and maintenance of crematoria, water supply, public health
and sanitation, emergency works etc. The impact of an earthquake would be very high in a
densely populated urban centre as compared to a rural area in terms loss of human lives,
damage to property and other core infrastructure. The urban population is growing at the
rate of 3% per annum and the urban slum population is increasing at an average of 5to 8% in
major cities predominantly with unsafe shelters.

Urban Flood Management

Floods are increasing both in urban and rui
Heavy rainfall and consequent rise in flood levges
areas, inadequate capacity of drains, encroach_o
and debris in the drains, asphalting or concret -
water are the important causes. '

The picture above shows the natural drain where the rain water used to flow freely.
Over a period, these natural drains have been encroached and inadequate drains have
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been constructed by occupying the area. The picture below illustrates how a natural drain
is converted into a small drain in which debris is being thrown.

Important Actions for Flood Management
Early Warning

e Allvillages and wards must have rain gauzes: the sophistication of these rain gauzes
may vary in relation to vulnerability.

Type of terrain Recommended number of rain gauges
Flat 1+ 1 perdsqgkm

Average 1+ 1per2sqkm

Mountainous 1+ 1persqgkm

‘ Magnet

( Stationary
/Hagnet on

frame.

L J| |As rain fills up one side
) of the tipping bucket.
Pivat Bar | lihe weight of the water
causes the "seesaw" to
tip over and dump. The

magnet on the tipper
passes the stationary
magnet, sending a
current to the transmitter|
below.

e In all medium and big cities and flood-prone sites, telemetric weather stations and
flow gauzes be installed, which provide real-time information to the control rooms in
district and state capitals.
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e Satellite-based communication network reinforced by wireless network be set up in all
districts and state. Wireless network should have multi-media capabilities. It must
include public broadcast facility.

e Arrangement with Ham radio operators

e Radio, television, and mobile networks to be used for disseminating early warning messages

e Area to be affected by floods, Information upon intensity of rainfall and rising waters

e Specify helpline and control room telephone numbers

Preparedness and Response

e |dentify flood shelters: it should generally be a public building like school or
community hall situated on a higher level
e Prepare for food and drinking water, either through pre-contracting or through NGOs
/ CBOs / local institutions / cooperatives
e Conduct pre-monsoon meetings and direct all the agencies to prepare their own
contingency plans for fuel, generators, medicines, boats, buses and trucks
e Remove encroachments on Storm water drains

Encroachment on storm water drain

s
e (Clean storm water drains and sewage lines

e Clean nallas / natural drainage channels

e |dentify flood-prone areas: provide information upon these areas to the people

e |dentify direction of flow of floodwaters and caution people on the basis of run-off

e Strengthen first responders: constitute search and rescue teams, strengthen fire
brigade and equip police and para-military battalions for search and rescue teams.
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A centralized facility for training search and rescue teams.
Develop an institutionalized interface with the Armed Forces and Para-military forces
through annual preparedness meetings

Mitigation Efforts

Floodplain mapping: needs to be undertaken for all the flood-prone areas. It provides
the basis for vulnerability analysis. Local engineering colleges to prepare floodplain
maps.

Maps to be prepared on GIS platforms. These maps need to be updated on the basis
of satellite images and ground checking.

Floodplain management has to be an independent specialization through courses

and career positions

Protecting and improving natural drainages constitute the most important mitigation
measure. For every metropolitan city and district, natural drainage system be mapped,
and all the developments which interfere or interrupt the natural drainage, must be
disallowed legally. The locus standi for the enforcement of these regulations should
lie with the people. The existing encroachments on natural drainage systems are

removed, and the capacity for run-off be enhanced.

Rainwater harvesting: Rainwater harvesting to be made mandatory through legislation-
this would reduce flooding during the monsoons and act as sources of water during
the summers. All government buildings and other buildings > 500 Sq m to have

rainwater harvesting.

Solid waste management: Adequate measures to prevent solid waste coming into

urban drainage systems. Adequate penal measures supplemented by structural
measures in drainage systems to arrest the solid waste from clogging the drains.
Unnecessary packaging to be taxed.




manages and protects all the wetlands in consultation with the state governments

State-funded mitigation and insurance program be instituted which provides financial
assistance and cheaper insurance to the people relocating from floodplains. All the
floodplains should then be no-development zones.

Assistance for private housing and household recovery: Soft loans be made available

for private housing reconstruction and household recovery.

Embankments: Embankments / bunds actually aggravate the flooding. Embankments
/ bunds need to be constructed on a very selective basis. Many existing embankments
/ bunds must be retired.

Breaching of embankment due to flood
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The embankments/bunds of natural tanks and irrigation channels have to be
strengthened and renovated periodically to prevent breaching and resultant damage and
losses due to flood.

The flood planes and natural water bodies in most of the cities and towns are occupied
and developed. As a result, the cities are facing severe floods during rainy season. Cities are
also facing poor storm water drainage management and during incessant and heavy rainfall,
the storm water rushes on the asphalt roads and low lying areas resulting in flash floods since
the storm drains do not have the capacity to drain such huge quantity of water. Most of the
roads do not have proper camber and adequate inlet drain points. This leads to flooding and
stagnation of rain water on the surface of roads which results in potholes on the roads and
road accidents. The settlements located at low lying areas in cities are facing submergence
during rainy season.

The most frequently occurring disasters in urban areas are floods. The most vulnerable
tend to live on low-lying land, have low-incomes, less employment opportunities and less
access to essential services. Generally marginalized and often impoverished groups, tend to
be the most affected. Poverty affects people’s capacity to cope with floods. Factors contributing
to poverty and vulnerability to flood disasters are:

e Low income

e Poor shelter

e Lack of access to public services

e Lack of savings or insurance

During medium and severe floods, many of these people are the most vulnerable, and
incur significant losses and damages. Large and costly structural interventions would contribute
to convincing the people into a false sense of security ‘through encouraged unimpeded
development in areas where devastating floods would nevertheless inevitably occur’. Therefore
the urban policies should aim at addressing factors contributing to vulnerability, such as
urbanization, poverty, poor environmental management and uncontrolled development.

The important reasons for flooding in urban areas are;

e |nadequate storm drainage and clogging of drains

e Poor quality of housing

e Uncontrolled development on flood plains

e Slums and squatters coming up on low lying and marginal areas such as
embankments, natural drainage paths etc.

e Lack of awareness among public about the flood hazard

e lack of warning system

Many cities have come up on floodplains as the lands provided ideal conditions for growth.
The costs involved in the flood protection structures, relief and rescue operations are very
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high. Some times, land usage upstream affects the downstream areas. The urban local bodies
need to prepare the vulnerability profile of the city by studying the physical, geological,
chemical, social and other processes. In some cases, the untreated sewage water is discharged
into natural water bodies and valleys resulting in health risks.

The development activities and priorities by the Urban Local Government in the city should
be determined by proper land use planning. The settlement expansion should be away from
the flood plain area. Land-use planning can be used to control human development on the
floodplain, which in turn, aims to reduce the vulnerability of its inhabitants to flooding. The
land use planning should bring about the effective use of flood plain and regulate land use in
such a manner that the development activities and infrastructure are not located on the
flood plain. The following are the important measures;

e Prevent illegal settlements on flood plains

e Use flood plain for activities such as forestry, gardening, tree plantation, vegetation
etc.

e No reclamation of land falling on flood plain should be allowed

e New settlements should be avoided on flood plains

e Flood water detention facilities and rain water harvesting structures, porous road

surface could be done

e Construction of embankment along the natural water tanks/rivers to prevent
inundation of densely populated city areas.

e Awareness to people on the dangers of drainage blockage and responsibility of
public to keep them unclogged.

e Relocate the people to safer areas who have settled in flood plain areas

e Grow more plants and trees around the housing colonies

e Adopt rain water harvesting structures for all houses in the settlement

e Storage ponds could be constructed for storing access flood water. Such area could
be reserved for such purpose throughout the year to reduce the risk of floods

Though these regulations are important to reduce the flood risk in urban areas, they are
not easily done by the Urban Local Governments as most of the areas are built up and social
structures well developed. People resist any new location or occupation or practice. If these
regulations are to be implemented, then there is a need for adequate compensation, which
could be enormous and beyond the capacity of the Urban Local Government.

Karnataka has experienced severe floods. The floods in the Districts of Gulbarga, Belgaum,
Bijapur, Bidar, Bagalkot, Raichur etc., as a result of outflow of excess water from the Krshna
and Bheema Basins from Maharashtra have affected 12 lakh people leaving behind 20,000
damaged houses, 1.6 Lakhs hectares of damaged crops in 2006 and 2005. Other districts
namely Uttarakannada, Udupi, Mangalore, Shimoga, Kodagu, Chikkamagalur have also faced
flood damages.
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As against the annual average rainfall of 830.5 mm in Bangalore Urban district, 568.5 mm,
which is 75% of the average annual rainfall, occurred in a period of two months in September
and October, 2005. An excess of 289.2 mm rainfall is reported in just 3 days, As per the
assessment report of Bangalore Urban Distric

10,000 houses were inundated. Apart fromth. | ive stoc k |OSS at U ku mn a| Vill ag €

and basicinfrastructure such as water supply, r g 2 e . -

e

cut off in most parts.
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Role of Urban Local Government in City Disaster Management Plan
In the event of a disaster, the services rendered already by the Local Bodies could be
extended to the disaster site in a most efficient manner and within the quickest possible
time as they are trained and experienced in the delivery of these services. It is noteworthy
to see that under the Municipality Act, one of the special functions of Local Bodies is to take
immediate action to manage any emergency/disaster situations within their jurisdiction.
In respect of Earthquake Disaster Management, the role of Local Government particularly
in the pre-disaster stage is essential. As poor planning and construction practices by the public
have resulted in massive deaths and destruction of buildings due to earthquakes,
floods and cyclones. The local authority such as Village Panchayat/Municipal Corporation/
Development Authority have to evolve building bye-laws that regulate the people, private
developers and the Government agencies to adopt earthquake and flood/cyclone resistant
planning and design parameters in the building construction. The pre-disaster planning requires
mitigation, preparedness and prevention measures. The standard operating procedure for
the Local Governments for pre-disaster stage could include the following important functions;
e Preparing and up-dating of vulnerability profile of the area
e Maps of the city and communication network to easily locate the sites
e Set up local teams incorporating the elected representatives, community, officials of
different departments to ensure the implementation of bye-laws
e Set of guidelines for issuing building license for safety against disasters
e Instructions to Banks and financial institutions to loan only if the safety measures are
taken in the plans, designs and construction

e Inspect the existing buildings and assess the strength against earthquake forces

e Initiate action to retrofit the buildings by the owners if the buildings are weak against
earthquake, cyclone, flood etc. depending on the type of vulnerability

e Organise awareness training among the public on construction practices and safety
rules

e Conduct training for masons, contractors, engineers on safe and simple construction
practices

e |dentify important buildings such as hospitals, schools/colleges etc., and retrofit such
buildings for safety and for use as relief shelters during the event.

e |dentify prepare inventory of various resources manpower, materials and equipment
and if possible acquire them for immediate deployment during the disasters.

The city disaster management plan has to be prepared considering the severity of both
man made and natural disasters. The plan should be prepared taking into account the
vulnerability analysis, hazard and disaster analysis, inventory of resources and standard
operating procedures. The directory of all the institutions, departments, key individuals,
location of resources etc., are very important in urban disaster management.
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No doubt, the response has to come from all the line departments responsible for disaster
management such as Police, Revenue, Fire, Paramilitary forces, Health, Forest, Food and Civil
Supplies, Public works etc., the Local Governments along with these departments should
initiate effective immediate response action on rescue, relief and rehabilitation. Following
are some of the important operating procedures for urban local bodies.

e Mechanism to locate the victims and ensure their safety

e Removing victims from debris and evacuating to safer areas/relief shelters

e Setting up of relief shelters for the victims

e Arrangement of equipment and vehicles necessary such as loaders, bulldozers,
ambulances, transport vehicles etc.

e Immediate medical aid/treatment to the injured and place for treatment

e Setting up of road, transport and other infrastructure and removing and clearing the
rubble and debris

e Coordinating the humanitarian assistance such as food, clothing, water, medicines etc.

e To ensure water supply, public sanitation and epidemic control at the site

e Psyco-social care to the victims through the community volunteers and arranges
counseling by the professionals.

e Arrange for disposal of dead

e Arrange for treatment of animals and disposal of dead animals

In anticipation of any disaster, the Urban Local Governments and all the line departments
such as health, public works, agriculture, veterinary, police and fire etc., need to be geared up
with all the measures to face the consequences. The precautionary measures such as control
room, VHF stations, telephones, power supply, food & water supply and health care etc.,

should be ready within minimum possible reaction time.

Role of Elected Representatives of Urban Local Bodies in Preparedness and Mitigation Plans

The elected representatives including presidents of Local Bodies should be involved in the
preparation of Local and District Disaster Management Plans. The past history of disasters,
extent of severity and damage, rescue and restoration need to be done by seeking the opinions
and advise of the representatives of the Local Bodies. Since they are closer to the people and
more familiar with geographical area, they could be of great help in mapping the risk prone
areas town-wise and habitation-wise. The elected representative along with NGOs and Officials
of the concerned departments could effectively identify and map the natural resources,
liveli-hoods, properties, housing type (houses that are weak), location/identification of
possible hazards, identification of poor, old aged, disabled, children and pregnant women,
cattle population and crops. The past history of disasters can also be obtained from them.
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Role of Local Governments in Multi-Hazard Planning and Building Bye-laws

It is matter of great concern that the existing building bye-laws and land use zoning
regulations do not adequately provide for multi-hazard safety provisions. Combined with
this is the fact that the safety provisions were not strictly enforced.

The local Governments need to prepare and modify their building bye-laws and zoning
regulations to be accountable for the safety provisions. The building license and occupation
certificates should be issued to the owners only if the requirements of fire safety norms in
buildings including the fire fighting arrangements and installations required in building conform
to the provisions of National Building Code of India. If the height of building is 15 m and more,
clearance of the Director of Fire Services needs to be obtained. It is the duty of the Local
Government/Municipality to examine the unsafe buildings in the city and initiate strict action
on the owners to take measures to retrofit or repair such structures. The buildings which are
unsafe against the forces of earthquakes, floods, cyclones, fires, self and live loads need to be
assessed and action to be taken until such buildings are made strong by additional
strengthening and repairs.

The Local Governments/Municipalities should ensure that all buildings built either of local
materials such as mud and stones or of materials such as cement and steel should be
constructed with earthquake resistant features. Proper monitoring is required to plan, design
and construct earthquake resistant buildings. Simple thumb rules for ordinary load bearing
masonry buildings and earthen buildings are necessary since such buildings constitute 80 to
90% of the total building stock.

There are many instances of fires in high rise buildings, schools, cinema halls, factories,
circus, huts etc., It is therefore necessary to ensure proper exit points free from obstructions
with clearly marked signs and illumination so that occupants could easily escape safely in the
event of fire or any disaster. Fire fighting equipment and alarm devices are to be installed at
suitable locations. In high rise buildings the safety requirements such as fire lift, fire staircase,
and fire water tank, internal and external fire hydrants with booster pumps and necessary
water supply connection as per the norms of National Building Code need to be installed. If
the height of building is more than 25 meters, diesel generators are required in case of failure
of electricity. At least two fire extinguisher of capacity of 5 kg each should be made available
at each floor in high rise buildings.

Urban Local Government to Ensure General Building Requirements for Earthquake and

Flood Prone Areas

e Wherever soils are subjected to liquefaction under earthquake shaking, Such soils should
be improved by compaction to desired density
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e Whenever buildings are to be constructed on steep slopes, slope stability has to be
ensured by soil nailing, terracing and by retaining walls.

e The life line buildings and other important buildings such as schools, hospitals,
Government Offices, community centers, industrial and commercial buildings, cinema
halls, kalyana mantapas need to take special care for earthquake resistant construction

e The buildings which are used for evacuation shelters in the event of disaster should be
constructed with disaster resistant features.

e In black cotton soils, it is preferable go for pre-cast pedestal or under reamed piles for
foundation

e In flood prone areas, embankments/bunds construction and raising the area above the
flood level are to be done.

e  Proper drainage paths to drain the water

e Construction on deep foundations below the depth of scour

e Flood proofing works such as revitalization of drainage channels, providing additional
water ways, clearing of clogged cross drainage etc., are required

e Accommodation at higher elevation for evacuating the people during floods should be
planned in advance

The following precautions should be taken while constructing masonry and earthen
buildings in urban areas. Proper monitoring is required by the ULB in implementation of these
guidelines.

Role of Urban Local Government at Different Phases of Disaster

District Disaster Management Authority (DDMA) is entrusted with the overall responsibility
of disaster management with the support of local authority and line departments and other
agencies. Yet, the Local Government plays key role at all three phases of disaster. Following
functions although overlap with various other stake holders, the Local Government assumes
greater role along with the support of various players/agencies. Following table illustrates
the roles of Urban Local Government.

Functions of Urban Local Government “Before, During and After” the Disaster

Before the Disaster During the Disaster Post-disaster
Review the disaster Municipal Commissioner/ | Construction and restoration
situation in the town Chairperson as Disaster [ of temporary roads with
Identify, prepare and Manager _ support of PWD and other]
update the map of disaster Recast and |mplement_the departr_nents

rone areas and evolve standard operating | Assessing damage

P . procedures
strategies Provide basic facilities such
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Assign the roles and as water, cloth, foodand | Interim supply of food,

responsibilities to blanket etc. o!rinl_<ing V\_/e}ter, medicines,
different functionaries | Arrange and deploy | lighting facility to the affected
vehicles victims in relief shelters

Ward task f t L. )
ard task forces to Co-ordinate with other | Maintain law and order with

mobilize resources line departments and | the help of police

and deploy at the site. | \55/cBO/Police etc., | Start restoration work
Develop early warning | for sypport Disburse the relief package as
system Evacuate people to | per the standards to the
Develop IEC materials and | disaster shelters victims

disseminate through Tv, |Arrange for emergency | ldentify safer and potential
Radio posters, phamplets |and medical reliefsuchas location for resettlement

and Cinema and news blood, medicinesetc. with | Use the opportunity to convert
help of Medical dept. the resettlement into a
Deploymentoffirebrigade | developed area

Call National Disaster | Provide livelihood & income
Response Force for | generationopportunitiestothe
Utilize resources of other rescue and relief and for | victims

papers on preparedness
and mitigation measures
by the community

line departments specialized jobs. Provide psycho-social care
Locating alternative Ensure proper utilizationof | and trauma counseling to
routes, relief shelter, rescue and relief materials | affected victims
storage points, facilities | through logistic | Take up disaster resistant
available, most vulnerable arrang_eme_nt . hous!ng .

: Distribution of Relief | Setting up of community
points etc. . . . .

materials kitchen if required

Develop Standard Record keeping of | Restore communication,

operating procedures affected people and | electricity, schools, roads etc.

for each functional damage assessment Develop along term plan for
section within the Procurement and | theoverall development of the
urban local body transportation of relief resettlement

Formation of disaster materials Documentation of experiences

management task force | Monitoring all activities | and best practices

systematically in co- | Work with all the line
ordination with all other | departments, NGOs, CBOs,
line departments by setting | Community, Donors etc., to
functional sectionssuchas | provide the most effective

at every ward level
comprising elected
councilor, NGO/CBO

members, Community information and | rehabilitation project
members, Municipal communication, safety,
Officials, Officials of Operations, Planning,
other concerned Logistics, Administration
departments and Accounts
31
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lintel band, plinth band and through stones/through concrete elements/bond stones. The
wire mesh and cement mortar are used for bands.

The Urban Local Governments have to identify the buildings such as hospitals, schools/
colleges, Industrial structures, residential buildings, Government buildings including the
Municipality etc., and some measures need to initiate by the ULB to retrofit the buildings if
they are unsafe.

Conclusion

The Urban Local Government has to take major responsibility as compared to any other
agency/department in the area of disaster management. Since most of the services that are
needed before, during and after the disaster of any kind are falling within the domain of these
Local Governments, appropriate powers, functions and a management structure is required
for each ULB. The assistance of additional funds, rescue and relief support from the Police/
Forces or any other department or NGO or the community needs to be dovetailed with the
Urban Local Government.

As seen from the discussion, the framework for urban multi-hazard planning has to be
strengthened. All municipalities need to revise their building bye-laws and zoning regulations
to incorporate the safety provisions. Training, awareness, and drilling programmes for the
Officials, engineers, doctors and all others involved including ward level task force members
are required on a regular basis.
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URBAN FLOOD MODELLING AND DISASTER RISK
MANAGEMENT

Brief description

A change to proactive management of water-related disasters in urban areas requires an
identification of the risk, the development of strategies to reduce that risk, and the creation
of policies and programmes to put these strategies into effect. Computer-based modelling is
invaluable for this purpose. It is used for assessing the potential for a hazard to occur and a
vulnerability analysis to provide an understanding of the consequences should an event of a
certain magnitude and frequency occur. Based on model results, various mitigation measures
can be evaluated to assess their ability for reducing risk exposure.

This course introduces current theory and practice of flood risk estimation and modelling of
floods in urban areas. It provides hands-on practice with industrial standard software. The
main objective of this course is to provide the most up-to-date information on the topic of
urban flood modelling and disaster management and to enable participants to be more
effective in applying modelling tools and techniques for urban flood management.

Different modelling approaches are considered and they range from data driven to
physically based, from conceptual to detailed 1D-2D modelling. These approaches are then
embedded in the wider context of flood risk assessment and disaster management. This
wider context considers everything from how the urban planning process should take place
in areas with potential flood risks, to urban hydrology, climate change, flood hazards,
environmental impacts, public health issues and the conceptual design of flood protection
schemes.

Target group

The course is designed for professionals (engineers, scientists and managers/planners)
active in the urban water sector, especially those involved in using simulation models for
planning of drainage networks and water-related disaster management activities. Participants
will be familiar with planning, design, operation and maintenance of urban drainage systems.
Pre-requisites are a basic knowledge of hydraulics and hydrology.

Additional information

Key subject areas include:

Urban Development Planning and The course starts with the wider picture and

Asset Management considers how flood risk is managed as part of
the urban development planning and asset
management process.

Urban Hydrology and Climate Change This will give participants an understanding of
how the rainfall-runoff process occurs and what
would be the implications of different climate
change scenarios.
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System Performance Assessment

Flood Risks

Flood Inundation Modelling

Supporting Technologies

Flood Risk Estimation and Management

Modelling Uncertainty

This part of the course will consider the
procedure of how to build safe and reliable
urban drainage models and how to evaluate a
system's performance against different
standards (design, environmental, public
health, etc.).

Flood risks due to the following types of urban
floods will be considered:

(Fluvial) Flooding resulting from rivers
breaching or overtopping flood defences and
inundating urban areas;

(Coastal) Flooding resulting from tidal or storm
surges in cities close to the coast or deltas;
(Pluvial) Flooding caused by heavy rainfall
exceeding the capacity of the drainage systems;
Flash floods caused by rapid response of
ephemeral streams to heavy rainfall, related,
inter alia to steep slopes.

1D, 1D-1D and 1D-2D flood inundation
modelling approaches will receive particular
attention during the lectures and hands-on
exercises.

The course will discuss and demonstrate the
benefits of using supporting technologies such
as GIS and Remote Sensing, Flood Forecasting
and Early Warning Systems, Decision Support
and Information Systems. Particular attention
will be given to the use of in-situ flow/level
and rainfall gauges and the use of weather
radar.

In this part of the course, the participants will
be introduced into different ways of assessing
and managing urban flood risks through a
source-pathway-receptors framework. Special
attention will be given to the selection of
different structural and non-structural measures
including Sustainable Drainage Systems (SuDS).
It is important to note that evolution of floods
in urban areas is caused by several interrelated

34



Theory and Practice of Disaster
Management

Examination

factors and as such modelling of their dynamics
and impacts should not be considered as a
precise activity. This part of the course will
address different sources of modelling
uncertainty and its influence on estimation of
flood impacts.

This part of the course will discuss both
theoretical and practical aspects of proactive
disaster management practice. It will connect
all previously covered aspects for formulation
of strategies for disaster prevention, mitigation,
response and recovery.

Particular attention will be given to the
vulnerability analysis and model-based
estimation of flood damages. Different
probabilities of floods and depth-damage
curves will be considered. Also, practical aspects
with respect to design and implementation of
real-life information systems will be discussed.

It is possible to take part in the examination of this short course. If you obtain a passing
mark for this examination and return to UNESCO-IHE within four years after completion of
the short course to follow a full MSc programme, you will receive exemption for this short
course/module. The costs for this exam are 250 extra and should be borne by yourself.
Taking part in the examination is not compulsory.
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PERSPECTIVES OF URBAN DISASTER MANAGEMENT

Vinod Sharma
Chandrani Bandyopadhyay

Disasters have been mankind's constant companion since time immemorial. The unfailing
record of regularity and destruction of most disasters have made it an area of serious
concern throughout the world. Extensive human interference in natural processes often
act as detonators to other disasters, natural or otherwise. It is sad but true that
"development" of the humankind has, in more ways than one, exacerbated the hazard
conditions, giving rise to disaster situations. The environmental concerns voiced today
have the possibility of becoming disasters tomorrow, if immediate measures for prevention
and mitigation are not undertaken in right earnest.

In India, the concern relates to multi-hazard vulnerability. This is mainly on account of
its geographical position, climate and geological setting, which makes it one of the most
disaster-prone areas of the world. The heavy concentration of rainfall within a span of
three months in most areas of the country causes heavy runoff, leading to high floods,
uprooting people, disrupting livelihoods and damaging infrastructure. On the other hand,
non-availability of moisture during the greater duration of the year, particularly in the
arid and semi-arid regions makes 68% of the country's landmass vulnerable to drought.
The fragility of the Himalayan mountain ranges is a continuing source of concern for their
high vulnerability to earthquakes, landslides and avalanches. Cyclones strike the coastal
regions of the country nearly every year.

Urbanization Process and its Implications

Increased urbanisation has been one of the most prominent features of the society in
the post- Industrial Revolution era. Almost half of the world's population lives in cities,
where all kinds of human activities are concentrated. In India and other parts of the
developing world, the urbanisation pattern has been marked by rapid development of
metropolitan areas and urban agglomerations and stagnation of small and medium towns.
In India, more than a quarter of the urban population lives in metropolises and mega-
cities. It is estimated that by 2025, the urban component, will be more than 50%. This
trend shows a migration pattern to metros not only from rural areas but also from smaller
urban areas.

Excessive urbanisation of metros as witnessed in India has resulted in occurrence of
major disasters, both natural and man-made. The continuous process of migration to these
centres in search of better livelihood and living conditions manifest in slums and squatter
settlements as the basic services are inadequate and unavailable. In most of the larger
cities, 30-60% people reside in squatter settlements. The carrying capacity of land and
infrastructure is greatly compromised with due to excessive pressures of population. In
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cities like Delhi and Kolkata, population density in some areas often exceed 150,000 p/sq.
Km; for example, the Walled City of Delhi has a density of 166,300 p/sg. Km. The demand
for land in cities has led to the use of marginal land, prone to natural hazards such as
floodplains, unstable slopes and reclaimed land unsuitable for habitation. While
deterioration of environment and the local eco-system becomes the direct fallout of this
uncontrolled expansion, greater vulnerability to disasters are an added complication.
Moreover, most disasters have more complex ramifications in urban areas. Added to this is
the threat of dangers like fires, building collapse etc, the vulnerability of urban areas
acquires new dimensions. Infact, the inherent complexities of urban settlements result in
cities that are often more vulnerable than surrounding rural areas.

Nature of Urban Risks

Most prominent among the disasters striking urban settlements frequently are floods
and fire, with occasional incidences of earthquakes, landslides and cyclones. Urban seismic
risk is rapidly increasing, particularly in developing countries, where a number of mega-
cities are growing. Cities are vulnerable to disasters, particularly to earthquakes, which can
strike any city suddenly without warning. Once an earthquake takes place in a large city,
the damage can be tremendous both in human and economic terms. Even an intermediate
earthquake can cause destructive damage to a city as in the cases of the 1995 earthquake
in Kobe, Japan and the 1999 earthquake in Kocaeli, Turkey.

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. The floods of Punjab in 1993 and those of
Haryana and Delhi in 1995 are cases in point. The slum clusters adjoining the banks of the
Yamuna in Delhi have to go through the ritual of periodic shifting to another location
when the water level of the river rises every monsoon. On return, they have to face water-
borne diseases. Recovery from this annual ritual takes a long time in the absence of economic
means, community support structures and facilities that aid recovery.

Fires have more localised effects but have emerged as a critical issue in urban planning
due to the rising frequency of fire accidents, leading to huge losses of life and property.
While the Uphaar Cinema Fire Tragedy of June 1997 that led to the death of 57 people out
to enjoy a movie show, the Sadar Bazar Fire last month is a fresh example of uncontrolled
urban growth. The high-rise buildings all over the city may become raging inferno any
moment. While fire-fighting abilities are essential, they are basically curative measures.
Preventive measures like land use zoning, land sub-divisions, implementation of building
regulations are required to address this issue effectively.

Urban areas suffer from constant environmental hazards, which may take the form of a
disaster at any point of time. The quality of air, water, sanitation and infrastructure often
pose to be health risks. Delhi is the world's fourth most polluted city. The health costs of
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ambient air pollution in Delhi alone is reported to be USS 100-400 million. The poor
environmental conditions in many areas often lead to epidemics like dengue, gastroenteritis
etc.

The location of industrial units within the cities lead to urban pollution and increased
risk from toxic emissions and effluents. While the Bhopal Gas Tragedy of 1981 is a moot
case of an industrial disaster with far-reaching impacts, small-scale and hazardous industries
in urban villages (Laldora areas) are veritable storehouses of hazardous chemicals.

Recent Disasters and their Ramifications in Urban Areas

Disasters, more often than not, transcend geographical and political boundaries. Thus
both urban and rural areas face the brunt of disasters that strike the area. However, the
inherent complications in urban areas manifest in more complex issues and problems in
managing disasters. This aspect was brought to the fore by the two recent catastrophic
events faced by this country: Orissa Supercyclone in 1999 and Gujarat Earthquake in 2001.
Both the events saw near complete devastation of the respective state capitals and the
state administrative machinery rendered ineffective.

Gujarat Earthquake: 21 of the total 25 districts of Gujarat were affected in the devastating
earthquake of 6.9 magnitudes on the Richter scale. Around 18 towns and 182 talukas in
the affected districts saw large-scale destruction. The effect was particularly severe in the
Kutch district, where its four major urban centres of Bhuj, Anjar, Bachau and Rapar suffered
near-total destruction. Urban areas of Gandhidham, Morvi, Rajkot, Jamnagar and the state
capital of Ahmedabad suffered extensive damage. While earlier moderate earthquakes which
have struck the country since 1988 consistently demonstrated the vulnerability of rural
constructions, this event is significant in that it illustrated the failure of engineered structures
to withstand the quake. The collapse of modern RCC frame buildings and damage to dams,
bridges and industrial facilities serve to portray the need for strict adherence of building
codes and vulnerability studies before construction.

Orissa Super Cyclone: Orissa has a low urbanisation rate of 13.43%, which is lower than
the national average. The Supercyclone that struck and ravaged 12 coastal districts of
Orissa with a wind velocity of 260-300 Kmph affected an urban population of 1.9 million.
About 20 urban settlements were badly affected, among which pilgrim town of Puri,
commercial centre of Cuttack, port town of Paradip and state capital of Bhubaneshwar
merit attention. It may be mentioned that after a week of the catastrophe, power supply
could be restored to only 28% of Bhubaneshwar and 13% to Cuttack.

Bhopal Gas Leak: This incidence at the Union Carbide Chemical Plant in Bhopal, Madhya
Pradesh that occurred on 3rd December 1984 was the worst possible industrial disaster in
India. Over 40 tons of methyl iso-cyanate and other lethal gases including hydrogen cyanide
leaked from chemical plant and caught people unawares, immediately killing 8000 people.
36 municipal wards were affected and have caused lasting and damaging effects to the
victims and also future generations.
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Some Recent Initiatives in Urban Risk Reduction

Urban Risk Reduction, India: The project aimed at developing a method for integrating
risk reduction into urban planning with community participation. Its main objective was to
develop and test a methodology combining risk identification with action planning to
integrate sustainable risk reduction measures into existing urban planning practices for
improving urban settlements vulnerable to environmental degradation and natural hazard.
The project sought to test this application in four vulnerable urban communities in Delhi
and Ahmedabad and was conducted by Oxford Centre for Disaster Studies (OCDS), National
Centre for Disaster Management (NCDM) and Sustainable Environment & Ecological
Development Society (SEEDS) in 1997-98.

RADIUS: Risk Assessment Tools for Diagnosis of Urban Areas against Seismic Disasters)
initiative was initiated by the secretariat of the International Decade for Natural Disaster
Reduction (IDNDR 1990-2000), in 1996, with financial assistance from the Government of
Japan. It aimed to promote worldwide activities for reduction of seismic disasters in urban
areas, particularly in developing countries. Nine case-study cities were selected and based
on the experiences practical tools for earthquake damage estimation and implementation
of similar projects were developed so that any earthquake-prone cities might start similar
efforts as the first step of seismic risk management.

India Earthquake Safety Initiative: In October 2001, Geo hazards International and the
United Nations Centre for Regional Development released a report on the pilot study of
the Global Earthquake Safety Initiative (GESI) applied to 21 cities worldwide. The aim of
the study, which attempts to measure earthquake lethality potential in selected cities, is to
devise appropriate disaster mitigation strategies for urban areas. The process of application
of the GESI method to major earthquake prone cities in India is on presently.

Sustainable Urban Development through Preventive Planning

There is a tendency to think that disaster prevention would cost much more than relief
activities. However, the reality is the reverse. Our society has been spending a lot of resources
for response activities after disasters; these resources could have been drastically reduced
if some had been spent for disaster prevention. Relief activities can never save human
lives that have already been lost. Response activities can never help immediately resume
functions of urban infrastructures that have already been destroyed. The bottom line is
that buildings should not kill people by collapsing and infrastructure should not halt
social and economic activities of the city for a long time. The stress should be on making
cities sustainable through preventive planning and management mechanisms: issues
relating to disaster management should be considered within the entire gamut of urban
development and management. Sustainable development would ensure that the rainwater
that causes water logging relieves the water scarcity problems by rainwater harvesting.
The focus should be on a positive interaction between the state and other stakeholders
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including the most vulnerable sections. Development activities need to be examined from
the perspective of disasters - development should help prevent disasters, development
should not become a disaster itself. Immediate and extensive risk assessment studies
should be done in all urban areas and a participatory approach adopted for safer cities and
a safer tomorrow.

References:
1.NCDM: India: IDNDR & beyond (2000)
2.NCDM: Orissa Supercyclone '99.
3. UNISDR: United Nations Initiative towards Earthquake Safe

Cities (2001)
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ABOUT BOMBS

A bomb is any of a range of explosive devices that typically rely on the exothermic
chemical reaction of an explosive material to produce an extremely sudden and violent

term with approximately the same meaning as "boom" in English. A nuclear weapon employs
chemical-based explosives to initiate a much larger nuclear-based explosion.

The term "bomb" is not usually applied to explosive devices used for civilian purposes
such as construction or mining, although the people using the devices may sometimes
refer to them as bombs. The military use of the term "bomb", or more specifically aerial
bomb, typically refers to airdropped, unpowered explosive weapons most commonly used
by air forces and naval aviation. Other military explosive devices not classified as "bombs"
include grenades, shells, depth charges (used in water), warheads when in missiles, or
land mines. In unconventional warfare, "bomb" can refer to any of a limitless range of
explosive devices used as booby traps or offensive weapons.

Effects

Detonation causes injury and/or death within the blast radius through three distinct
yet inter-related phenomena: shock wave (a.k.a. detonation wave, pressure wave or
overpressure), thermal wave and fragmentation.

A shock wave is produced when an explosive event suddenly displaces a volume of air
spherically outward from the point of detonation. At its initial creation this phenomenon
might best be visualized as a round, thick "shell" of highly compressed air enclosing a
vacuum. This shell of pressurized air will expand outward at a speed described by the
Chapman-Jouguet condition, typically several to many times the speed of sound.

Even brief exposure to overpressure conditions can cause severe damage, crush injury
and death. 1psi overpressure can shatter windows, 5psi can rupture eardrums and shatter
a 12-inch concrete wall, and 15psi can cause severe lung damage. Shock waves dissipate as
they expand, and the greatest defense against shock injuries is distance from the source of
shock. As a point of reference, the overpressure at the Oklahoma City bombing was estimated
in the range of 4000psi.

Shock waves produced by explosive events actually have two distinct components, the
positive and negative wave. The positive wave shoves outward from the point of detonation,
followed by the trailing vacuum space which "sucks back" towards the point of origin as
the shock bubble collapses back on itself. This is most clearly observed in footage from the
Trinity nuclear test where both the positive and negative effects on buildings are evident.

A thermal wave is created by the sudden release of heat caused by an explosion. Military
bomb tests have documented temperatures of 3000 to 45007F. While capable of inflicting
severe to catastrophic burns and causing secondary fires, thermal wave effects are considered
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very limited in range compared to shock and fragmentation. This rule has been challenged,
however, by military development of thermo baric weapons, which employ a combination
of negative shock wave effects and extreme temperature to incinerate objects within the
blast radius.

Fragmentation is produced by the acceleration of shattered pieces of bomb casing and
adjacent physical objects. This is technically distinct, although practically indistinguishable,
from shrapnel, which is physical objects, such as steel balls or nails, added to a bomb
specifically to increase injury. While conventionally viewed as small metal shards moving
at super- to hypersonic speeds, fragmentation can occur in epic proportions and travel for
extensive distances. When the S.S. Grand camp exploded in the Texas City Disaster on April
16, 1947, one "fragment" of that blast was a two ton anchor which was hurled nearly two
miles inland to embed itself in the parking lot of the Pan American refinery.

Device originally thought to be a pipe bomb, found to be a time bomb. From a United
States government publication. — =
Experts commonly distinguish between civi @‘_"' pLas =~ oerotar] [
always mass-produced weapons, developed fod': . (o L
standard components and intended to be depl " — T )
civilian bombs are usually custom-made, developed to any number of designs, use a wide
range of explosives of varying levels of power and chemical stability, and are used in many
different ways. For this reason, civilian-made bombs are generally referred to as improvised
explosive devices (IEDs). IEDs are divided into three basic categories by basic size and
delivery. Type 1 IEDs are hand-carried parcel or suitcase bombs, type 2 are "suicide vests"
worn by a bomber, and type 3 devices are vehicles laden with explosives to act as large-
scale stationary or self-propelled bombs, also known as VBIED (vehicle-borne IEDs).
Improvised explosive materials are typically very unstable and subject to spontaneous,
unintentional detonation triggered by a wide range of environmental effects ranging from
impact and friction to electrostatic shock. Even subtle motion, change in temperature, or
the nearby use of cellphones or radios, can trigger an unstable or remote-controlled device.
Any interaction with explosive materials or devices by unqualified personnel should be
considered a grave and immediate risk of death or dire injury. The safest response to
finding an object believed to be an explosive device is to get as far away from it as possible.
Atomic bombs are based on the principle of nuclear fission, that when a large atom
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splits it releases a massive amount of energy. Hydrogen bombs use the energy from an
initial fusion explosion to create an even more powerful fusion explosion.

The term dirty bomb refers to a specialized device that relies on a comparatively low
explosive yield to scatter harmful material over a wide area. Most commonly associated
with radiological or chemical materials, dirty bombs seek to kill or injure and then to deny
access to a contaminated area until a thorough clean-up can be accomplished. In the case
of urban settings, this clean-up may take extensive time, rendering the contaminated zone
virtually uninhabitable in the interim.

The power of large bombs is typically measured in megatons of TNT (Mt). The most
powerful bombs ever used in combat were the two atomic bombs dropped by the United
States to attack Hiroshima and Nagasaki, and the most powerful ever tested was the Tsar
Bomba. The most powerful non-nuclear bombs are the United States Air Force's MOAB
(officially Massive Ordnance Air Blast, or more commonly known as the "Mother of All
Bombs") and the Russian "Father of All Bombs".

Bombs can also be classified according to the way they are set off and radius of effect.

the Battle of the Eastern Solomons, causing minor damage.

The first air-dropped bombs were used by the Austrians in the 1849 siege of Venice. Two
hundred unmanned balloons carried small bombs, few bombs actually hit Venice.

The first bombing from a fixed wing aircraft took place in 1911 when the Italians fought
Arabs in what is now Libya. The bombs were dropped by hand.

The first significant terrorist bombing in the United States took place nine years later at
noon on September 16, 1920 when an explosives-laden horse-drawn wagon, detonated on
the lunchtime-crowded streets of New York's financial district. The Wall Street bombing
employed many aspects of modern terrorist devices, such as cast-iron slugs added for
shrapnel, in a horrific attack that killed 38 and injured some 400 others.

Modern military bomber aircraft are designed around a large-capacity internal bomb
bay while fighter bombers usually carry bombs externally on pylons or bomb racks, or on
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multiple ejection racks which enable mounting several bombs on a single pylon. Modern
bombs, precision-guided munitions, may be guided after they leave an aircraft by remote
control, or by autonomous guidance. When bombs such as nuclear weapons are mounted
on a powered platform, they are called guided missiles.

Some bombs are equipped with a parachute, such as the World War Il "parafrag", which
was an 11 kg fragmentation bomb, the Vietnam-era daisy cutters, and the bomblets of
some modern cluster bombs. Parachutes slow the bomb's descent, giving the dropping
aircraft time to get to a safe distance from the explosion. This is especially important with
airburst nuclear weapons and in situations where the aircraft releases a bomb at low altitude.

A hand grenade is delivered by being thrown. Grenades can also be projected by other
means using a grenade launcher, such as being launched from the muzzle of a rifle using
the M203or the GP-30 or by attaching a rocket to the explosive grenade as in a rocket
propelled grenade (RPG).

A bomb may also be positioned in advance and concealed.

A bomb destroying a rail track just before a train arrives causes a train to derail. Apart
from the damage to vehicles and people, a bomb exploding in a transport network often
also damages, and is sometimes mainly intended to damage that network. This applies for
railways, bridges, runways, and ports, and to a lesser extent, depending on circumstances,
to roads.

In the case of suicide bombing the bomb is often carried by the attacker on his or her
body, or in a vehicle driven to the target. The Blue Peacock nuclear mines, which were also
termed "bombs", were planned to be positioned during wartime and be constructed such
that, if they were disturbed, they would explode within ten seconds.

The explosion of a bomb may be triggered by a detonator or a fuse. Detonators are
triggered by clocks, remote controls like cell phones or some kind of sensor, such as pressure
(altitude),radar, vibration or contact. Detonators vary in ways they work, they can be
electrical, fire fuze or blast initiated detonators and others.

Source: From Wikipedia, the free encyclopedia
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EARTHQUAKE RISK MITIGATION STRATEGIES IN INDIA

C. Ghosh
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ABSTRACT: About 59% of India’s land area is under the threat of moderate to severe
earthquake shaking intensity VII and higher. In the last 20 years, 8 major earthquakes
have resulted in over 25,000 deaths. The regions far away from the Himalaya and other
inter-plate boundaries, which were once considered to be relatively safe from strong shaking,
have also experienced several devastating earthquakes. The huge losses of life and property
in the earthquake-prone areas of the country have shown that the built-environment is
extremely fragile, and country’s ability to respond to these events is extremely inadequate.
Post earthquake damage survey revealed that 90% of casualties result directly from the
collapse of buildings that had usually no earthquakeresistant features. Secondary events,
such as landslides, fires, and tsunamis, account for the remaining 10% of the casualties.
This emphasizes the need for strict compliance of town and country planning bye-laws and
compulsory earthquake-resistant infrastructure design in India. In this paper various
national initiatives taken up for the mitigation of earthquake and related hazards are
discussed.

1 Introduction

Recent earthquake in India has demonstrated the need for seismic risk evaluation of
building stock and consequences of future earthquakes. In India, where 90% of the
population lives in buildings built without proper guidance from qualified engineers and
architects, even a moderate intensity earthquake leads to substantial loss of life and
properties. The rapid growth of cities, unplanned habitat, faulty structural design and
poor quality construction techniques have also contributed to the proliferation of seismic
risk. Evaluation of seismic safety of these constructions and adopting requisite retrofitting
measures is a challenging task for the national government. Almost the entire northeast
region, northern Bihar, Himachal Pradesh, Jammu & Kashmir and some parts of Gujarat are
in seismic zone V (IS 1893 — 2002), while the entire Gangetic plain and some parts of
Rajasthan are in seismic zone IV. In the last 20 years the country has experienced 8 major
earthquakes that took more than 25000 lives and thereby affecting the local or regional
economy. The effect would be substantial if such earthquakes hit metro cities where
inappropriate developmental activities are alarmingly high.

After Latur (1993, M6.3, 7928 deaths) earthquake, the state government undertook
several post-earthquake risk reduction measures but the lesson has not been replicated to
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the neighboring state Gujarat till it was struck with devastating earthquake (M6.9) in 2001,
which took more than 13800 lives. Post-earthquake damage survey in Indian context
revealed that 90% of the causalities resulted directly from the collapse of buildings, out of
which 60% are due to non-structural causes. In Gujarat state most of the buildings that
followed Indian Standard guidelines and specifications have suffered little damages.
Vulnerability analysis of 80 million housing stock lying in the seismic zone IV and V
(Vulnerability Atlas of India, 2006) has not been carried out and so no preliminary estimate
of damages is available for devising requisite strengthening measures.

Till recently the Department of Agriculture and Cooperation had the nodal responsibility
for managing natural disasters. After the Gujarat (2001) earthquakes this responsibility
has been shifted to the Ministry of Home Affairs. However, in view of multidimensional
perspectives of various natural and man-made disasters concerned ministries, such as,
Droughts, pests, hailstorm - Ministry of Agriculture, Air Accidents - Ministry of Civil Aviation,
Railway accidents - Ministry of Railways, Chemical disaster - Ministry of Environment,
Biological disaster - Ministry of Health, Nuclear accidents - Department of Atomic Energy;
have got the nodal responsibilities (2" AFC, 2006).

2 Potential earthquake threats in India

The collision of Indian and Eurasian plates gave way to the formation of the great
Himalaya. The Indian plate is still penetrating deeper at an estimated rate of about 50mm/
year, causing intense seismic activity in the entire region. Five major earthquakes (M>7.5)
(1897 Assam, 1905 Kangra, 1934 Bihar-Nepal, 1950 Assam and 2005 Kashmir) and 484
moderate to major quakes in the Himalayan Frontal Arc during the past 110 years have
demonstrated the vulnerability of the entire surrounding region to earthquakes (Figure
1). Various scenario analysis have indicated that more than 100 million people are at
seismic risks of varying magnitudes in the towns and villages of the hilly areas of the north
and north east and the entire Indus-Ganga-Brahmaputra plain. The Koyna earthquake (1967,
M6.3) in the stable continental region of India occurred after filling of Shivaji Sagar Lake,
which raised the issue of seismic safety of mega hydel projects in India (Bilham et al.,
2001).

Earthquake data shows (Table 1) that an average of three earthquakes of magnitude 6.0
or more occur in India every year. In the last 20 years, 8 earthquakes of moderate intensity
caused considerably high degree of losses to human life and property, which highlights
the vulnerability of the population and infrastructure to earthquakes and the inadequacy
of preparedness measures in the country (Arya, 2000; Rai and Murthy, 2006). The North-
Eastern part of the country continues to experience moderate to large earthquakes at
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frequent intervals including the two great earthquakes mentioned above. Since 1950, the
region has experienced several moderate earthquakes. On an average, the region
experiences an earthquake with magnitude greater than 6.0 every year.
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Table 1. Region-wise Occurrences of Earthquakes in India (M=>5.0) 1897-2006.
Seismic region No. of earthquakes of magnitude Ret_urn
550 660 7790 B0+ period
1. Kashmir and Westemn Himalaya 25 7 2 2 25-3yrs
2. Central Himalaya 68 28 4 1 Tyr
3 North East India 200 128 15 4 <4 months
4. Indo-Gangetic Basin 14 5] - - 5yrs
5. Cambay and Rann of Kutchh 4 4 1 1 20 yrs
6. Peninsular India 31 10 - - 25-3yrs
7. Andaman & Nicobar 80 68 1 1 <8 months
i ; 422 249 23
Whole in India 4y 2 4iyr 0.2/yrs 8 =2 months
World average/yr [>100000 are <M5] 1000 100 20 1

3 Seismic Zoning

The seismic zoning maps indicate broadly the seismic coefficient that could generally
be adopted for design of buildings in different parts of the country. The current map is an
ad-hoc revision of 1970 zone map. These maps are based on subjective estimates of intensity
from available information on earthquake occurrence, geology and tectonics of the country
(Jain, 2007). A substantial effort is required for developing probabilistic zone map. The
Indian seismic zoning is a continuous process which keeps undergoing changes as more
and more data on occurrence of earthquakes becomes available. Currently efforts are being
made towards seismic risk and hazard microzonation of various urban establishments,
such as Jabalpur, Sikkim, Guwahati, Delhi.
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Figure 2. Seismic zone map of India (IS 1893 — 2002)

The regions of the country away from the Himalayas and other inter-plate boundaries
were considered to be relatively safe from damaging earthquakes. However, in the recent
past, even these areas have experienced devastating earthquakes. The Koyna earthquake in
1967 led to the revision of the seismic zoning map resulting in the deletion of the non-seismic
zone from the map. The areas surrounding Koyna were also re-designated to Seismic Zone IV,
indicating high hazard. The Latur earthquake in 1993 resulted in further revision of the
seismic zoning map in which the low hazard zone or Seismic Zone | was merged with Seismic
Zone Il, and some parts of Peninsular India were brought under Seismic Zone Il consisting
of areas designated as moderate hazard zone areas. (Figure 2). Table 2 shows the list of
some earthquakes that caused colossal damage in the Indian territory. Recent studies show
that as the understanding of seismic hazard of these regions increases, more areas assigned
as low hazard may be re-designated to higher level of seismic hazard, or vice-versa.
Considering the recorded history of earthquakes in the country, 11% of the land area is in
very high risk zone V, 18% in high risk zone IV and 30% moderate risk zone Ill. The capital
cities of Guwahati and Srinagar are located in seismic zone V, while the national capital
Delhi is in zone IV and the mega cities of Mumbai, Kolkata and Chennai are in zone Ill. 38
cities with population of half a million and above each and a combined population of 40
million are located in these three regions (Ambraseys, 2000; Bilham et. Al, 2001).
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4 National initiatives

The Yokohama Strategy (1994) emphasized that disaster response alone is not sufficient
as it yields only temporary results at a very high cost. Disaster prevention, mitigation,
preparedness and relief are four elements that contribute to the implementation of the
sustainable development policies of any country. These elements along with environmental
protection and sustainable development, are closely inter related. Therefore, in India for
more than a decade each state is encouraged to incorporate mitigation strategies in their
development plans and ensure efficient follow up measures at the community, sub-regional,
regional, national and international levels.

The Disaster Management Act, 2005 (DM Act, 2005) lays down institutional and
coordination mechanisms for effective disaster management (DM) at the national, state, and
district levels. As per this Act, the Government of India (Gol) created a multi-tiered
institutional system consisting of the National Disaster Management Authority (NDMA),
headed by the Prime Minister, the State Disaster Management Authorities (SDMAs) by the
Chief Ministers and the District Disaster Management Authorities (DDMAs) by the District
Collectors and cochaired by elected representatives of the local authorities of the respective
districts (Figure 3). These bodies have been set up to facilitate the paradigm shift from the
hitherto relief-centric approach to a more proactive, holistic and integrated approach of
strengthening disaster preparedness, mitigation and emergency response.

Table 2. List of some significant earthquakes in India and its neighbourhood (source: www.imd ernet.in)

Date Earthquake name Time Magnitude Intensity Deaths in India
16 June 1819 Great Katchh 11:00 83 IX 1,500
10 January 1869 Cachar, Assam 7 75 IX Many
12 June 1897 Great Shillong 1711 8.7 Xl 1,500
04 April 1905 Great Kangra 06:20 8.0 X 19,500
8 July 1918 Srimangal, Assam ?? 76 IX
15 January 1934 Great Bihar-Nepal 14:13 8.3 X 11,000
26 June 1941 Great Andaman ?7 8.1 X Thousands
15 August 1950 Great Assam 19:31 86 Xl 1,530
21 July 1956 Anjar 21:02 6.1 IX 115
10 October 1956 Bulandshahar 7 6.7 VI Many
28 December 1958 Kapkote 7 6.3 Rl Many
02 September 1963 Badgam 07:04 55 VIl Hundreds
10 December 1967 Koyna 04:30 6.5 bl 200
23 March 1970 Bharuch 20:56 52 VI 30
19 January 1975 Kinnaur 7 6.5 bl Not Known
29 July 1980 Pitharagarh 18:28 6.8 7?7 =150
31 December 1984 Silchar 04:53 586 77 20
26 April 1986 Dharamshala 13:05 55 77 5]
21 August 1988 Bihar-Nepal 04:39 6.6 IX 1,004
20 October 1991 Uttarkashi 02:53 6.4 IX 768
30 September 1993 Killari (Latur) 03:53 6.2 Ll 7,928
22 May 1997 Jabalpur 04:22 6.0 VIl 38
29 March 1999 Chamoli 00:35 6.6 Rl 63
26 January 2001 Bhuj 08:46 77 X 13,805
14 September 2002 Diglipur 03:58 6.0 VIl -
26 December 2004 Great Sumatra 06:28 9.3 Xl 10,749 (India)
08 October 2005 Kashmir 09:20 74 X 1,308 (India)
14 February 2006 Sikkim 06:25 57 VI 2
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INDIAN NATIOMAL DISASTER MANAGEMENT STRUCTURE
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Figure 3. Unification of Crisis Management as per National Disaster Management act 2005

4.1 Review of building bye-laws and their adoption

Structural mitigation measures are the key to make a significant impact towards
earthquake safety. In view of this the States in earthquake prone zones have been directed
to review, and if necessary, amend their building byelaws to incorporate the BIS seismic
codes for construction in the concerned zones. An Expert Committee appointed by the Core
Group on Earthquake Risk Mitigation has already submitted its report covering appropriate
amendments to the existing Town & Country Planning Acts, Land Use Zoning Regulation,
Development Control Regulations & Building Bylaws, which could be used by the State
Governments & the local bodies there-under to upgrade the existing legal instruments.
The Model Building Bylaws ensures the technical implementation of the safety aspects in
all new constructions and upgrading the strength of existing structurally vulnerable
constructions. To facilitate the review of existing building byelaws and adoption of the
proposed amendments by the State Governments and UT administrations, no. of discussion
workshops at regional level in the country have to be been organized. It is stressed that all
planning authorities and local bodies are required to have development control regulations
and building byelaws which would include multi-hazard safety provisions.

52



4.2 Revision of codes

An action plan has been drawn up for revision of existing codes, development of new
codes and documents/commentaries, and making these codes and documents available
all over the country including online access to these codes. An Apex committee consisting
of representatives of Ministry of Consumer Affairs, BIS and MHA has been constituted to
review the mechanism and process of development of codes relevant to earthquake risk
mitigation and establish a protocol for revision by BIS.

4.3 Hazard safety cells in states

The States have been advised to constitute Hazard Safety Cells (HSC) headed by the Chief
Engineer (Designs), State Public Works Department with necessary engineering staff so as to
establish mechanism for proper implementation of the building codes in all future Govt.
constructions, and to ensures the safety of buildings and structures from various hazards.
The HSC will also be responsible for carrying out appropriate design review of all Government
buildings to be constructed in the State, act as an advisory cell to the State Government on
the different aspects of building safety against hazards and act as a consultant to the State
Government for retrofitting of the lifeline buildings. Rajasthan, Gujarat, West Bengal, Kerala,
Uttarakhand and Chhatisgarh have already constituted these cells and other States are in the
process.

4.4 Capacity building of engineers and architects in earthquake risk mitigation

Two National Programmes for Capacity Building in Earthquake Risk Mitigation for Engineers
and Architects respectively, have been approved to assist the State Govts in building capacities
for earthquake mitigation. These two programmes are being implemented for training of
10,000 engineers and 10,000 architects in the States in seismically safe building designs
and related techno-legal requirements. Assistance is being provided to the State/UTs to
build the capacities of more than 125 State Engineering Colleges and 110 Architecture
Colleges to be able to provide advisory services to the State Governments to put in place
appropriate techno-legal regime, assessment of building and infrastructures and their
retrofitting. These institutions will function as State Resource Institutions. Twenty-one
National level Engineering and Architecture Institutions have been designated as National
Resource Institutes to train the faculty members of selected State Engineering and
Architecture colleges. 450 engineering faculty members and 250 architecture faculty
members of these State Resource Institutions will be trained during the current year. This
program has been extended to March 2010.
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4.5 Training of masons

A programme to assist the States/UTs in training and certification of 50000 masons has
been formulated in consultation with Housing and Urban Development Corporation
(HUDCO) and the Ministry of Rural Development. The training module for masons to include
multi-hazard resistant construction has also been prepared by an expert committee, and
revised curriculum will be introduced in the vocational training programme of Ministry of
Human Resource Development.

4.6 Earthquake engineering in undergraduate engineering/architecture curricula

The role of engineers and architects is crucial in reducing earthquake risks by ensuring
that the constructions adhere to the norms of seismically safety. In view of this, the elements
of earthquake engineering are being integrated into the undergraduate engineering and
architecture courses. The model course curricula for adoption by various technical institutions
and universities have been developed and circulated to the Universities and Technical
Institutions for adoption in the undergraduate curricula. Ministry of Home Affairs is working
with All India Council of Technical Education (AICTE) and Council of Architecture (COA) for
introduction of revised curricula for engineering and architecture course from 2005-2006.
The Ministry of Human Resource Development has initiated the National Program on
earthquake Engineering Education in March 2003 (www.nicee.org/npeee).

4.7 Hospital preparedness and emergency health management in medical education

Hospital preparedness is crucial to any disaster response system. Each hospital should
have an emergency preparedness plan to deal with mass casualty incidents and the hospital
administration/ doctor trained for this emergency. The curriculum for medical doctors does
not include Hospital Preparedness for emergencies. Therefore capacity building through in-
service training of the current heath managers and medical personnel in Hospital
Preparedness for emergencies or mass causality incident management is essential. At the
same time, the future health managers must acquire these skills systematically through the
inclusion of health emergency management in the undergraduate and post graduate medical
curricula. In consultation with Medical Council of India (MCI), two committees have been
constituted for preparation of curriculum for introduction of emergency health management
in MBBS curriculum, and preparation of in-service training of Hospital Managers and
Professionals. Rajiv Gandhi University of Health Sciences Karnataka have been identified
as the lead national resource institution for the purpose.

4.8 Retrofitting of lifeline buildings

The problem of unsafe existing buildings stock has been looming large. As it is not possible
to address the entire existing building stock, the life line buildings like hospitals, schools
or buildings where people congregate like cinema halls, multi-storied apartments are being
focused on. The States have been advised to have these buildings assessed and where
necessary retrofitted. The Ministries of Civil Aviation, Railways, Telecommunication, Power
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and Health and Family Welfare have been advised to take up necessary action for detailed
evaluation and retrofitting of lifeline buildings located in seismically vulnerable zones so
as to ensure that they comply with BIS norms, Action plan have been drawn up by these
Ministries for detailed vulnerability analysis and retrofitting/ strengthening of buildings
and structures. The Ministry of Finance have been requested to advise the financial
institutions to give loans for retrofitting on easy terms. Accordingly the Ministry of Finance
had advised Reserve Bank of India to issue suitable instructions to all the Banks and
Financial Institutions to see that BIS codes/bye laws are scrupulously followed while
financing/refinancing construction activities in seismically vulnerable zones. Delhi Govt.,
in association with Geohazard International (GHI, USA) took up retrofitting scheme of 5
lifeline buildings in May 2005. After several consultations and peer review meetings amongst
experts from both countries the actual retrofitting works in one the school is in progress.

4.8 Urban earthquake vulnerability reduction programme

An accelerated urban earthquake vulnerability reduction programme has been taken up
in 38 cities in seismic zones lll, IV & V with population of half a million and above. 474
Orientation programmes have been organized for senior officers and representatives of the
local planning and development bodies to sensitize them on earthquake preparedness and
mitigation measures. The training programme for engineers and architects are being organized
to impart knowledge about seismic safe construction and implementation of BIS norms. So
far 1088 engineers and 825 architects have been trained. For enhanced school safety, education
programmes have been organized in schools, colleges and other educational institutions. This
programme will be further extended to 166 earthquake prone districts in seismic zones IV &
V. Awareness generation programmes, community and neighborhood organizations have
been started in these cities. These cities are also being assisted to review and amend their
building bye-laws to incorporate multi hazard safety provisions. City Disaster Management
Plans are being developed under the project. Nine Cities have prepared city Disaster
Management Plans.

4.9 Mainstreaming mitigation in rural development schemes

Rural housing and community assets for vulnerable sections of the population are created
at a fairly large scale by the Ministry of Rural Development under the Indira Awas Yojna(lAY)
and Sampooran Grameen Rojgar Yojna (SGRY). About 250 thousand small but compact
housing units are constructed every year, besides community assets such as community
centres, recreation centres, anganwadi centres etc. Technology support is provided by
about two hundred rural housing centres spread over the entire country. The Ministry of
Home Affairs is working with the Ministry of Rural Development for changing the guidelines
so that the houses constructed under IAY or school buildings/community buildings
constructed under SGRY are earthquake/cyclone/flood resistant; as also that the schemes
addressing mitigation are given priority under SGRY. Ministry of Rural Development are
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carrying out an exercise for this purpose. This initiative is expected to go a long way in
popularization of seismically safe construction at village/block level

5 National guidelines on earthquake risk management
National Disaster Management Authority has released a national guidelines in May 2007

in which itis mentioned that from June 2007 onwards all new constructions in the earthquake

prone area must adopt earthquake resistant measures. The critical factors responsible for

the high seismic risk in India has prioritised six sets of critical interventions; as the six pillars of

earthquake management. They are to:

a) Ensure the incorporation of earthquake-resistant design features for the construction
of new structures.

b) Facilitate selective strengthening and seismic retrofitting of existing priority and lifeline
structures in earthquake-prone areas.

c) Improve the compliance regime through appropriate regulation and enforcement.

d) Improve the awareness and preparedness of all stakeholders.

e) Introduce appropriate capacity development interventions for effective earthquake
management (including education training, R&D, and documentation).

f) Strengthen the emergency response capability in earthquake-prone areas.

6 Conclusions

The population of India has doubled since the last great Himalayan earthquake in
1950 (M8.6). A repeat of this largest intra-continental earthquake in recorded history,
would be really devastating with untold misery and loss of human life. The capital cities of
Bangladesh, Bhutan, India, Nepal, and Pakistan and several other cities with more than a
million inhabitants are vulnerable to damage from future earthquakes originating in the
Himalaya. In view of above the earthquake risk management policy of the country has
become proactive to motivate earthquake-prone community by devising social, technical,
administrative, political, techno-legal, techno-financial forces for a concerted, long-term
effort to change, improve, and accelerate the enactment and implementation of cost-
effective public policies for mitigation, preparedness, emergency response, and recovery
and reconstruction.
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List of BIS codes

1. 1S 1893- 2002 — Criteria for Earthquakes Resistant Design of Structures:

Part 1: General provisions and buildings

Part 2: Liquid retaining tanks — elevated and ground supported

Part 3: Bridges and retaining walls

Part 4: Industrial structures

Part 5: Dams and embankments

2. 1S 4326- 1993: Earthquake Resistant Design and Construction of Buildings

3.15 13827 —1993: Improving Earthquake Resistance of Earthen Buildings

4.1S 13828 — 1993: Improving Earthquake Resistance of Low Strength Masonry Buildings

5. 1S 13920 — 1993: Ductile Detailing of Reinforced Concrete Structures Subjected to
Seismic Forces

6. IS 13935 — 1993: Repair and Seismic Strengthening of Buildings

57



58



Fire safety

Fire safety refers to precautions that are taken to prevent or reduce the likelihood of a
fire that may result in death, injury, or property damage, alert those in a structure to the
presence of a fire in the event one occurs, better enable those threatened by a fire to survive,
or to reduce the damage caused by a fire. Fire safety measures include those that are planned
during the construction of a building or implemented in structures that are already standing,
and those that are taught to occupants of the building.

Threats to fire safety are referred to as fire hazards. Afire hazard may include a situation
that increases the likelihood a fire may start or may impede escape in the event a fire occurs.

Fire safety is often acomponent of building safety. Those who inspect buildings for violations
of the Fire Code and go into schools to educate children on Fire Safety topics are fire
department members known as fire prevention officers. The Chief Fire Prevention Officer
or Chief of Fire Prevention will normally train newcomers to the Fire Prevention Division and
may also conduct inspections or make presentations.

Effects of Fire

v" Fire may damage life and property

The major outcomes of fire are heat and smoke.

Heat generates due to burning of combustible material.

The intensity of heat depends upon fire-load, calorific-value and rate of burning.

AR NN

In contrast to low height buildings, the heat produced does not escape easily into the
atmosphere in high rise buildings, thereby increasing the temperature of the structure.

v" Inmany Fire incidents, major cause of deaths is inhalation of smoke and other toxic gases.
Types of Fire
Fires are classified according to the type of fuel that is burning.

The four different fire classifications are
Class A

(Wood, Paper, Cloth, Trash, Plastic) Solid Combustible material that are not metals.
This type of fire generally leaves an ash.

Class B

(Flammable liquids like petrol, diesel, kerosene, oils, grease, acetone) Any non-metal
in a liquid state on fire. This type of fire involves materials that boil or bubble.

Class C

(Electrical: Energized electrical equipment) This type of fire generally deals with an
electrical current.
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Class D
(Metals: Sodium, Aluminum, Potassium, Magnesium, Zirconium)

Fire Safety measures in schools

Do’s

Minimum 2 exit doors of 1.5 meters width for each class room.
Minimum 2 separate staircases of 1.5 meters width for each floor.
Fire dampers in the A.C ducts for central A.C. Buildings.

2 no’s 5kg dry powder extinguishers for laboratory and 2 no’s for gas bank, 2 no’s of 9
liters water type extinguishers for every 600 sq meters area with minimum 4 no’s in each
floor, one 4.5 kg co, extinguisher for electrical mains.

Hose Reel, Wet Riser, Down Comer, Yard Hydrant, Automatic Sprinklers, Fire Alarm,
Water Storage Tank, Fire Pumps as per requirement and advice of fire department

Emergency lighting with battery backup for 1.5 hours in corridors and staircases.
Evacuation drill to be conducted in each term.

Training in first aid fire fighting and emergency procedures to all staff.

Cooking should be done in segregated safe place away from class rooms.

Portable fire extinguisher and dry sand buckets should be provided at a travel distance of
every 22.5 meters.

Underground/Overhead tank water storage tanks exclusively for firefighting should be
provided.

v" School emergency plan should be made in consultation with local fire station.
v" Good housekeeping should be ensured.

v" Cooking should be done in segregated safe place away from class rooms.
Don’ts

v No temporary structure.

v" Travel distance for doors and staircases not to exceed 22.5 meters.

v" No staircases around lift lobby.

v" Thatch and other combustible material should not be used for construction.

O] ASRNRNEN
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Fire Safety in Public Places

Do’s

» Places where fifty or more persons assemble for recreation, social, religious other similar
purposes may be termed as public places. Examples Cinema’s, Restaurants, Convention
halls, Stadiums, Clubs, Dance Halls, Places of Worships, Bus/Train terminals.

» Buildings should be designed for a high occupant load.

» The minimum height of assembly hall should be 3.6 meters and minimum width of corridors/
staircase 2 meters.
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» Public places with more than 500sq meters per floor should have minimum 2 staircases of
enclosed type and one of them should be on external wall.

» Material used for upholstery, interior decoration, seats and carpets should be fire retardant.

» Drytype transformers are referred in public places.

» Temporary electrical wiring should be avoided.

» Pedestal fans if installed should be connected to 3 pin plug only.

» Fire Safety systems like Hose Reels,Wet Risers,Automatic and Manual Fire Alarm
Systems,Sprinklers,Public Address System etc should be installed as per N.B.C.

» For large assembly halls with more than 1000 seating capacity and those in High Rise
Buildings , Automatic Sprinklers and Yard Hydrant should be provided.

» Water storage tank for Fire fighting 50000 liters capacity(Non-High Rise ) and 1 lakh
litres (for High-Rise) should be provided.

» One water type extinguisher of 9 liters with minimum 2 per floor should be provided.
Travel distance should not exceed 25 meters

» Sufficient number of exits for safe evacuation within 2.5 minutes to be provided.

» Travel distance for exits not to exceed 30 meters.

» Exitdoors should open outwards.

» Emergency lighting with battery backup upto 2 hours and auto glow signage should be
provided in the escape route.

» Exits should be kept unlocked during period of assembly.

» Fire Safety tips of Do’s and Don’ts should be displayed prominently.

» If seats are more than 300,fasten them to floor.

» Fireexit staircases should be maintained free of obstructions.

» Employees should be trained in emergency procedures.

» Firedrills should be conducted once in every 3 months.

» Emergency numbers should be prominently displayed.

Don’ts

» Smoking should be strictly prohibited.

» Aisles & escapes should not be blocked with extra chairs.

General Tips

++ Raise alarm and inform the Fire Brigade on Telephone No0.101

+ Attack the fire with available equipment if you can, without taking undue risk.
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%+ Leave the premises by nearest exit

¢+ Do notuse lift to escape from the fire

++ Do not shout or run, this causes panic

% Give way to Fire Engines to enable them to reach the incident quickly.

+«+ Guide Firemen to water resources i.e. tube wells, ponds and static tanks etc. in case of
fire

++ Non Informing fire service about the fire incident is a cognizable offence

+«+ Do not misuses fire service by false calls as delays the service to really needy.

Types of Fire Extinguisher

The three most common types of Fire Extinguishers are

Water (Air Pressurized Water)

This extinguisher is designed for Class A (wood, paper, cloth) fires only.

Carbon Dioxide (Co2)

This extinguisher is designed for Class B and C. (flammable liquid and electrical) fires only.
Dry Chemical (ABC, BC, DC)

“DC” short for “dry chem”

“ABC” indicating that they are designed to extinguish class A,B, and C fires.

“BC” indicating that they are designed to extinguish class B and C fires.

Fire Resistant Doors

o Afire resistant door is thicker than other type of doors.

They contain heavy grade chipboard or a heavy core of fire resisting compressed straw.
They can resist the fire upto 30 - 60 minutes.

They are usually flush robust doors that should always be fitted into a hardwood one-piece
Rebated frame and fitted with an automatic door closer.

Ifaglass panel is preferred, Georgian wired glass must be used.

Building regulations require fire resistant doors when a door leads into an adjoining garage.
and when a door opens into the loft room

0O 0 0O O O O o

Measures to assess fire safety
Fire safety is a fundamental consideration in building design and management, but

unfortunately, one that is often overlooked—firewalls are today more likely to be associated
with IT security than with physical safety.

Assess fire safety measures in your built environment with the help of this checklist:

1. Provide adequate means of escape

The first rule of fire management requires sufficient escape routes out of the building,
in accordance with its scale and occupancy. The number, size and location of exits are
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specified in the National Building Code (NBC) 2005, a detailed set of guidelines for
constructing, maintaining and operating buildings of all types. Office occupiers must
additionally ensure that staircases, stairwells and corridors are well-maintained, ventilated
and free of obstacles in order to be effective in an emergency.

2. Outline clear pathways to exit doors

Getting to exits is as important as providing enough exits. NBC guidelines specify the
maximum distance a person must travel in order to access a fire exit, and the importance of
photo-luminescent signage to enable evacuation at night. Refuge areas such as terraces
are critical for high-rises where people can safely congregate, when asked to leave the
building in phases.

3. Install smoke detection systems

The first few minutes of a fire are crucial in containing it. Automatic fire alarm systems
such as smoke and heat detectors are mandatory elements in international building codes,
and particularly useful in spotting fires during times when occupancy in the building is low.

4. Maintain smoke suppression systems

Fire extinguishers are only useful if they work, so check them regularly. High-rise
buildings, which are harder to access and evacuate, should consider installing automatic
sprinkler systems.

5. Conduct regular fire drills

Preventing panic in an emergency is as important as staying away from flames and fumes.
Regular fire drills familiarize people with emergency evacuation methods at little cost. Nominate
afire safety officer in every building to ensure that this becomes standard operating procedure.

6. Use flame-retardant materials in interiors

Materials used in the interiors can save or endanger lives. The combination of wood,
paper and textiles makes workstations highly combustible. Fabrics can be made flame-
retardant, however, so that they self-extinguish when lit. An increasing number of companies,
especially multinationals, request such fabrics despite their price premium, according to data
from Indian office furniture manufacturer BP Ergo. Stringent fire regulations abroad make it
necessary for US furniture makers such as Herman Miller to provide only fire-tested fabrics.

7. Make your office accessible to firefighters

Grilled windows are a widespread urban phenomenon, and observes that “residents who
have grills on their windows presume that only thieves are kept out, and not firefighters”.
Occupants of offices in residential buildings with few exits should be wary of locking themselves
into confined spaces.
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8. Keep the building plans handy

The tragedy at the Taj was heightened by the lack of buildings plans to guide rescue
agencies. Itis imperative to make multiple copies of your building plan available, especially
during an emergency.

9. Ask the local fire brigade to assess safety

Fire departments, for anominal fee, will independently assess your building’s level of fire
safety. Storage of hazardous or inflammable materials, old and unstable structures, inadequate
escape routes or electricity overloads are potential death traps that are best assessed by
professionals.

10. Comply with National Building Code

“Green buildings” are in vogue but safe structures are sadly not. Both the Mumbai Fire
Brigade and BMC commissioner concede that 80% of buildings likely violate accepted codes
of building safety, with ignorance and personal whims leading to illegal modifications after
gaining requisite occupancy permission.
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OO, ATOFTLOT TeoTde 3eFMd3E &) 50“’71% BTYTT BTN 2.9TLI0LICR.
fa@ﬁ@ﬁ ROLOTTLOZ eﬁa‘n@eﬁm@ %\mcéoo oiraezaﬁosae?) AR wwsé QeR.

RRHFTON %@@ QOFTRATT), TR ,&éo:b E9TOONT eﬁmdd wnees B3eosmoN
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TBBEONFLICTMDIT. STOOW TEOTHR STWYTYF DRODNTY IF 0P Y TTT3F 38
QoSeedeR. WFLDNO  DTVTIT BOTHFTY  BWeR eﬁ%@ BOWOTONTLD B8O
BEOH AN OBINTR, I RN mﬂ@ms RTO0D BHTIRNTTD, 3FIOD
BRBDPW. BITSARRT, BUY QERET ITFIHD C3RBIONY INT TOINTY
mﬁw%of%%@%@a WY [RBDPTD Tone  BIVEIHOR A (MPLAD Fund)
DIRERWIYTD.  TOTFRIT BOTNENTY, SRFIT VT BT (WD Y WTTONON
BRTVED TOTLY) e, FOLIONT), FOIWORYT.

VR DBAET AT BREBIOZN TRT W08), woIne, weRRoRTUS .
QBRCT TRWE ,%c;pé WY BOTBTD THONW

QBRETT BRORTY SRTIRNT THONRW

QBRCTT JOBTW TRNAWD (FIVFRE TN

B ©OTBR, NFFET CdReRBODT), SOIPOWIHT.

BOY) NPT TOdeOTD Ted W FOT FRRYLD FHIODIMMTOTT WOTT IFIW,
VYR R/ITT, WO FYEDPYTD, HTOBTTN STPAFS BPRRBRWYIHTD, TVOTITHNTI),
OWOFNYY RO, HOT [PRT  DBRCT BNETY  T[ITOODTY, ONSATT

Bomm odnendody (Response Plan) ©0%00 JITFTHR Do), 28) 3T
BOR QBT DVFTEY ABRERFOIN, DBRET x@eédeg TOONFWTBORNT), FRAYLY
ONTOX 3BT m#cﬁér@&@. QD NBRET ROTHFFNYY ©WQTONYL WO
350 02D LWILTDON DT 2,03 FOXT 5§, a&me@@og B0y, 8 FoTPFTY
B, FOSTTYT FoOPF23eNTUWFOD WTDUVTOIRENAT LPTEIRNT.

BOY VBRCT IWVFBEO A3ReRS S0IWOTLY HROMH FOFY LTSN

TRPWNT DUT TRLE BONTBT:
303 gdeed: BZoD DAY %@n@ﬁ 5383 QeR VYT FONSMYR, SLTLERNYZTD. =N,
WITVONETOMDS TT3eT, ATIZ TTe3, FOTIRHLVND BTRONTY, TS

8% 2P MEPRT [P, WDONNY IF BOTIRLNAY IE ATONIR, SO,

TOWIOLT 5§o§3§2; BSOPILT GoNFE B TOTILT me}?—m%ﬁeémol e
TRRF)TD. NFOTT T8 xoﬁ(@wm& DBReT BOTHFNRTY mﬂ;’o%@%@ ORI
(VT30 IR0, de&m@ﬁn’% BOIO Aoz xoﬁ@mﬂo, TOSBNLY, TOTIF NN AT0)
33 50%@&;&% DBRETT BTG TOTVT, xodﬁﬁmﬁ THIZERSN u%&@%mm.
RGN 0w WTVONBLTOTE TWF TIT TOOTVNTIY, VSR RCRPBYIT
RRTTYESew.

ROTJRY W) AT 3§. mzsé/ﬁej’/ 5@%@9’0/ STBRTODNYR  eFondes
BOTJRLNTR), T, [PRY.
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58 TORTOHT FOTIRLATE, WRFFNID), T8 TR,

VITWONNE TT: BEONYWT DY 0e30H WTIFONN T, 508, 2T, PRTOST
BRENND, TOTOONDT WIWONNRW, TTVFIND YTONTI), TEd SRR VYREI),
BB TR,

VTWON— TF- DWFOZCD DFeRFT Jeo3TWOT Tes; WTORNI), WRNY STODLE
D) VPYNY DTOFHOTT SHPTT 20e JeO3TWOT =B T HIVTR)T.

QIECH YT IR FonmH

Bsmende WTWODNY 2T VPOVT IPLE. Need Bvded, BIONW, FO3ReTT0
TTOND, BTLONY TDRVT [ILSODT), FONLET.

eﬁéa_op, QA0 FeIeONLD, @%@méoojmeéo, 3o/ oo, TFOFTT 9030 OND/
BOONED, FTOFLTT WTIORNY LRTWNRWD, BT0.

DTN, THOT 23WF: WIWONNRW, DERETNH, WWFOI, HBNVT TWWVFFT W7
BE DTODT BOB 10 00T 15 BINT &3 o W SRBWYT.

VD[P Ted; WO TRFTBY BT DY WTOOPNIRY, TE SRWPD.  ATO0T
JIRETY & %?,5% VO FOPIRT TWOTJI), JFFORTYID.

OTHODNI, fgj— Ses3obQ Soriedned, DT - Beadohey TSR 30eFF S0IWORIHTD.

TOQLR JoRTEB:-

BTOW TOORBFOD WOTOIRERTYN 2,00 TWBY BRewS T TODFNRY
VTR, BOIWOR.

QETF B[O STRY, WTOTE SeeRdeg, cpesodY J0EFCD TOODFLDTLEOD,
LNGFROT TLBPER.

302D DWTNTT T[T LT, WITWORNH 7t BOIATTI DO WNOTOT
QTN 03eemIoD TR BRI “FTooD AR oDNY DB[OR. VWOOT =0,
C3RERTBONT, THORF NSRRPBY TOFITOMITT.

3B, W8T, MTNIR, SRCOATT BNOTOTIYNTIW, RN FONTY LORZRYLD
ATOORTOMTT. WTOORNN BTOOTRT IF, WO TWeITY ROPIITOST 3e3T,
2,83 ©TDOR, WOoTTRYNY, B =% (Pie chart, Bar diagram and Line diagram)
TONR FOWRLD, JNOTT IFRYOT DTOR

VR QEReT ATTTED BRERION WO

33 goney DDMP o Sp508 ¢mnodmond. 8oy Qdees ABFmme 03eessod
PUY  VOINTIRFNROR BOIT WTLOBI), VEWITT. 83 oY IR IDLLAT
©WOINL JTWeTOIST.
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2e®% (Introduction)
By DERET ATFTTY OIRERVOD VIJTE Wi DT,
TORMETT BODFPFTY B DBRET DTFHHOD TRBRCT.
C3ReR[OD MOTL.
O3pes Bo3WOEONY GNTLATET 03T 308 WR[T BRTMOI.
LODT 03Re O3RN TWITINTY 3B B[VOT 03PN TOFTE.
TOMR LIETHPYTIRTUAR DRODNYTT ST, DERCT I TBETT TRTTN ARWRITD.

VR QBRI ATFIB AW

35 3YIOT ARWINTT), FOOIRFTOT Tore DWWT FOBCFNTY WWFA W)
DEOFORNTTY, BRWTTONT. Tenp 85 BRWTITY, SO0 BGOD DERCT WTOT 84
RAWIBZ, B DLTY wcﬁmo&o%%@‘%&am.

2GoDH IBID :

DRE:

2god wdrem owrod (Velnerability) :

DT wHoRRYRY, (Hazards) 3weeomz 3% (Map) @) 205 Ddeemnd

2o QBRT IVFHHO Fed/ THTT Focdeexs (Organizational Structure).

23e3 23e3 QBRCTNONR BeTOT TITO ARE BB 5@%@ (Incident Command
System)

CEOWENOR] BRTmeS xogjéﬁeéo BB DBRCT AVFTHONY WPYNY FTH0P.

NERCT AWE TN WeTOTVT BRDIRT LY BOTIRON.

wep amonse (District Profile) :

33 PN 2,00 FOFT FOTHOTIINTY, SO 22god Hrned i.e. gPReedmN,
DY, THTTWT, LPRACOT DAL, RO I8, BINY LTNW, IO, k3T emci@seh’,
DROINT QEOT TVROND AT/0.) zsmo&% (mgdéosa QDTT, WEIBT, emcmsm,
SHFTIOD DB[ON, BHVBIT DTONW, ST, INT TPe3nY ©TLY, T3, BOFT
50%@71%, Watioy m@ﬁdﬁ%, TO0OF JTED. TANKD, SORWD 3B DR LWINGI, STW
TOUNOR QNETTOZ WTORTLIeR.

VIO, TF, DUFOT TN WFENS QZex:
(Hazard, Risk, Vulnerability, Capacity Analysis (HRVC)

HRVC Q368 9308 @00t gonements. D300, aie 0dness 83 DZeRFS0D
wesdode ©Ew0oWR0IPNE. HRVC DZeRT mom@emen, ©moodhnsd/0deesing Smas,
OPYNY W, B¥E T WYNYOWINWTDWIT HFOTOTT DFeRB DTOTW3IL FL
BTTT, ROTRLdF CdReRS 3RW STNODE FOITTIMTT.
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wmood (Hazard) ©oz3, o ﬁegcﬁg &wIoR / TEIneR / 81 / mzd@ oD
PVOLNTWIVET  O3TTe 080D Tonened / IR/ IQND / TOLOFIND /
PRIOD / W08 | BRTW | ©STA / OIOB R geicplal RBONY SBOATE AOTZ Y
wTod (Hazard) Rem, MHer BROOBT PR SRR WEY [N

HRVC Q3eRss Homon 39N ©03ned 200moN D) 20F Fzmon BRTWIIT.
0TS ST DY DEREINY DFERFBODT, NS TPTWOCDY DTORLER. YVTHHTFSODTY,
3O SV,

NBRCT / WTROR [ BoPRNWW T VBT BTOFBT @moﬁx%cmd gc_s/ )

/ {NT / a0

@m&‘&@a@ LR 00T Eﬁﬁh‘i PO0:—WIT AW)| QAWe WY / INT

—3ReR), B T

DIBOR, 59535
63&555?3@5 393,
‘&@Z@

TOPRICOH NZRCINNRH

NERCTT TR | Jan Feb [ mar | Apr [May | June[Jul | Aug|Sept | Oct| Nov[Dec
SRS
ESPNpES
%03

B DT

00T =30 DERCINY IT

3 Mo QEeeT | TOPRT | TARR | BRTD | BLTeR | ThR0RRS | TRETR | a0
BTPO | IR YTy TOTONFNY
Sy fe») e o
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mwx%r DFeHeA:

RGOH DBRCT VTF T[T TOTGE QBERBORT, FENT LOBNY BOB IR

=Halevy) 200 D) BT mmc;s’ér

Moz FWOWONCH BT / AR

BOY / TPORB TOWONOD FTH)

ooz / $e0r BTrow (NDMA) azob.

Fed / 90 RS / DBRCT INFIHO TIB / QT/ONY JITR).

%@eoﬁ—xowmﬂ@mﬁ foslploR

50300 Zez50 xoﬁ@mﬁ 30w, ONTORE TR |/ OIINYG %)cgpé gefepIa

QRNYOTNT TTOFTORIT WIS SRR PRI, QOTH WIPWODNYOT BT
STAT, ¥9E SPRBD. Re BYOD ), BT, VYT WTIONNY STOTT
e, VTOBIERITET FeTTZ, VIR ATPRT DWFOI, SHFS DWF O
YTYONTTON QONRR DFERT SRBLCR.

mwmé@rieé DFexeB

85 FINT @O3NY S BUR QIRET IVFIBR WeFONOI xowmeo DR
RIOTLIER.

[ e, 3500 ZoRTR B DSTE 555%.
Qﬁd@@ﬁg Je@dNRLL / décﬁs%eo:b 555%.
BRE, VNIIIT TW / TOTING TRT ROTTE wéaﬂ@
Qe
BROLENRT FeINLD, AT &R @@3%.
TOBTHBNRD (LNSTBHEKT®, OTBIND)
f&@‘%@.

OO O0OOCO OO

BoBne e (Institutional Mechanism)

VLR VBRET ATEIEBD ﬁoﬂ@mfo / BN / aaaéam? TodRenS Iy WINY
ssrwsnemel domded. B NS WP BRI NI TOWORTE VY Wonne
TSN, DTOTe.

RY DBRET AVF BT TRHTOT

QERET ATF IO AOTY HNCSTIED

QERET ATFTEO VT HNCSTIED

E WO AWFZTHo 30T / Incident Command System

F ATFIH Feor, (Emergency Operation Centre) 302 T ATF S0
QT

Feecd dmFmme $eog (Site Operation Centre)
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QT TEFD soﬂmﬂ WOBT" BOTWBE ) FTIOD (ABFBTWONY 2.$R0T D
SOﬂ@n’%ﬁo BB @3@@56 3ReT MOT'E mweoda é)&rae Rozme % (NDRF), BOH0
Kewo mﬁ@mﬂ =T, fmmoda B0 @@mﬂ 08,

BUy QERCT IVFBTD 03REEI0N AT AT YOI CdReEING BIJOD (YvTI:-
MFd / ToORD C3REBIN, YUOLBNY C3ReRINLY, wsamﬁ O3ReIIN. Toew .
FOPCLIND/ eﬁaémio ] BROCEE / @Q@msmﬂ / NOwNONﬂ@o geicpla))

Mitigation Plan (Q3ees wmech Zoosgme cdeens) :

33 C3ReRBOIN WTOINLOT Zen xodgs% m@%m%aﬁeﬁa. DOWTT W SORIT.

RGEOD QT DERETRPOTONT mﬁamms@l ey BRI / BRINRPIIVID
AWV VIRREF TODNYTY, DWORJYT.

QBRCTOOTOME IHFRY, BN TRDTPRHRYT AW BOD ézgs 288 BRTYTD
@555..

HRVC 23exmm000T WSO DT 0eS0o QDBRCT | 9TORNRSR DOFFH
gooss (Mitigation) odeexSnesd, So3mR0MIHT.

Nodsm BexInTY NSU@ ma ma%ﬁd@ BRI, SYRRT.

woe @oés QROPRT mas Ebecécﬁe é)%,raew QWE BN @a&a 2.8 BRmELIeTITT.

BOTBTD O3ReeS (Mltlgatlon Plan) c3=, wmwsmgv,@w NGD] fam@swm

Ow—NONH%ﬂm JINT VY MREED N@eo:b NONﬁQm TR,

Nma Nodgw smr\’%ﬁa’n rbcbéﬁo@cs’a (Nmacs’ TR, SVRLER).

NERCT AW THN ?36%?5 3038 FOORFFRND B mmqsag WORFEIN
36T FPFORFNY SRTTERONT, TR

TRRE BRCT ,%cgpéoda C3ReRVONY FENT WOBNTT), MTLSTLIER.

QWE T/ 23TV BRI ;bcgpé, ROTTE, SWNRW

23F Inrzme s (EOC) © m@wé, YTV 200, JOBTFH /| FPFORE /
ROTTE QTN TOB VP YTVRR YT OIR)TC NBRCT FOLENR [T,
OTT ANFIHBN LTINS AOTIRONE 56@3% RRBLER.

QTE TN 23eTONT zsgg /@zﬁe;ZS / ,%mé@esas / 30238 @52%530335301 HDEEZHT.

RJOR SB[ BRT TRONK.

Fowme cdeewd (Response Plan) :

QBRET FOTTO CIRERVODT, SOIPORTON CIWFTIC DERET FOLIIT FONTY
OTF LASTT FTE BRI, HWMEWZYDH VIWI, TORSODI)) HTWOIL LIeFrdES
TOTN, FOTOH STHOT, AWON [DETT VIJTINGT), BRTFLTMHTT. BRI
DBF TORESODI), DIOFLD &TTIY TRLITIANTI, ILTLY CA-TRANTD), FOTIILD,
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3R FROPTY T ODFATE LFLICTMITT.
BOTTD C3ReRFONY TS0 xo% / Qa3 / BO30 ez mi@ / BRI

TONR THETTT TOODFTTRY, LR ONTI), 89RLeTHIT. SN, 3 Apexsedy
3R B dg%, ®IT AT m@s T, décﬁs%eoja YUTB0T, FOJJF, @@é@%
SRS APOY, IR JOTUS, STOT TN, VTRONY AT TTONT, AR
O3REBRIVOIPNT. VWP FOTWT 03RS FENT 30T WOBNTI, WINPORBTIT.

QW T B xmgosa

3 ebz;p% B mf% 2303

TOAOD moémm BB JTOH F[IRWNB

DDBE FTUIOD 5@%@ (Incident Command System)

3065 I TE

ﬁéc%%eoja TOBONE

N, FFF

TOTBE aéwﬁ@

@3@5@6 B3 dRFH [ 8T0T 2WwBNROT @@&35 / QR

TODRD, TN DD AVFTH

TOTERIT BDOTBNRTS / T80T RIT 3RS / DARIWIWN AT

s @38

deenns @885%

JTF3e3T ROF mﬂ@ms /5030330 D) mﬂ@mf APV teetas

BBF TOTT DB TOBIF (TN wéwﬁ@oda ATFTTY  O3REWION WHBY
BNDFONT), BT ATFIHMN 80T TFEB “TOTIT IVFIFHD 0dReBT” 0NI,
B0IR0OA ROTTD CIREENT VYRRPHDD Wmg, QWOY, NI FONRSNT, SYRITTING
CIRERIN YYTBRRT ¥FZ, VWY, FENT FONENTT, SOBWITNT

mms@ e3eBor @5553371@0

TOTOT AOTN, BRFFTEOT 0T

ToOR TIRTWED TINEFND

DROCT | BRCIFOT /@ﬂffomsd@ﬁ@ ¥03 xmgosa 5@%@.

x@epeo:b / mﬁeoja / eﬁoédm%eow m%(bocs WD DOTOOT xais%ow msz
DRI

TOTOT AOTNNTI), FONAT TOBIND,

WHOTEIIONT BHT FOTTE TOPINTOT T Se@odne (HAM Radio) e w3
:@ﬂ@ geicplal

3Oy TWND TRTTES 5093571@;3 BB dsFITD ¢ TR, (Check Lists)

LYMP0T “BOTOT ANFTTY ASRERT” BOTT FONFTY IRBMT WQRTONYR
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23erdRPYTO0T B3 0e30H 20T FOFET CIREIIONTY, WYY VBRI IVE TFHD
C3ReTHO RNEeN BJELTON SOITWORLICTITT.

TSTFRS, 1T ITree Breewd (Recovery and Reconstruction Plan)

@&me&%@t&eﬁw% BRI DTOTITOOT BHTLTLY Y odac;m%é\%oiamol m@&xm
BENBRWT CAeeRBolRNG. 85 ciresSodY IR IRFTTD [P (Minimum Operating
Standard) Y, YLVRE TONL QEFIFDH DIFFRS /| WITABIPFE FOTLD
VYBRIDYTD VT, TWIBEAS CIReRING ODTWINOT FeZW BOTREDF eI 0D,
BTN mcjémmﬁe%a. B0 DN, 3YNT ©OBNYI, DTToN SLATLIER.

RO APFORF IR, o&m?&éﬁ SRP.

TOWIOWT ReWNG / TPTONFNY TN ITWF D ToNe IO @35555 5%5571@?33%
0D TJPRBF)TD

QT FLRBENY DT AT WP 0Bed

QT WIVRRTYTR.

OTVTH FOONW

eTWIRETVOD / mmémmﬂabcl B[RO 9\3?\%7? SRR — BT / WNTOT

BT Beod B m@wé

ARKES Q:Bd@(’ﬁéd 6:356@

DR TOTILET STBOD FTONW

THOREOTONT TR T ST
(Standard Operation Procedures and Checklists (SOP)

T TODFOTRT BIRSH (SOP), B3 uelod / FOFOD / wHTOH TF
TOMR  LWINPDONTED  DOLOTZ, FZ/eION DB[OFLER. & SPRTON, DBREIT
WRTIEN, STION ToN JI0ST ROTTD  TBOTOT 50639"’@, TNIRERE /| TNITAWIOFED
AGE BRTOT 30HNYI, HTIMBARPIL) SRINIY, FoIWORIED. 5 BRINW
DBRET AVFBEBEONY SRTNT T QU0A3N, mﬂ@ﬁ, TN /;%ag)o@ﬁ TOODF VO
STRTT w03 305&365@71}?;3. SOP ﬁ%ﬁ SN xoﬂ@ﬂ@ﬁ / INERSA 30@@5&3@%@&?;&
RY DBRET AWVF BT TRRHTOT
BRL / IPFET N
3 eﬁdmeﬁé QTF BT ZOn
TOTOT (STOT, 39005y VST FTOTswL3T ACWND) N
ToOR ARFTTHm LTON
TS ROTWIRY JWEBT PN
SOP ng, Q8Re IRFIBONY BRTNT DY QLRBRLT / xoﬂ@ﬁ@ﬁ 3odoRen.
SOP NYR, 2RBNIITVT ©PTO / 2OL [N, Fo3POTLIe.

75



BERHTIOOD FTOONF ATTT TV F03PTINLIER.
PP DERET ITEHTO GRNANIN FOOPNF AT ToYTL
DB dnFBH $eoms (E0C)
TOODF VRFT SRIND (SOP) 203 208 Tednish

[NT /[ MRgwed / x@@eoda mﬂ@mﬂ (ULBs/ PRI) Ri9R 3000F QG0ss wIoned
WD) TOTTEIND

B30 Xe0 xoﬂ@ﬁ@éo Tone xma@ TOORNFATO[T [ITN TN SOYTLNRD
clowwplenyatials: )

olon e.-azp:;@t?p ABRETING 2R3 ABRCT ABRCEION Bedd

RYBYINLD, é)&raeameé:nol QTOZTEN DTORLICTIMDIE. STOOT, BCR DETFOF R
C3RexINYY VBT 03ReHFONT, FEOBIW BIT, el IPRIYTOOT VGO
QNG VVBNRYR [/ ©QTO / 2200 mﬁr%é BO300D BGOH BT AWEIHA
A DIANEN mmmfz;’)w@@p 3oLee Tone 13T AOTSRONTT, MTDETLD mqﬂémmgcﬁ.
TR FOTID / mdgm j;:nﬁeémo{ ROy @m@@@ BReRBONY WIBRBRYT
VOB, B3 PNTY B @m@@@ cdRes W) DdeeD SrerINI, e
KeOBONT ToMe 03T TINTRY, SRERYLINT ST B0 DTOFLCR.

e:sosméos: WOTRE HTY YIT  TrOTAT IO

8 PoNTY VO QBT AVFIFHER BeTOrOT BON-BOD LOTOD BEOTOIT
X023 BDOD AFON 89TBed. BR3R ROWOTTE3 DR ATFO BTSN/
:33é,r_aoecﬁﬁe;mol VWOFTY ondRe3eR.

OTReBE )y IPIIS (Monitoring and Evaluation)

33 WTROPTY BT DBRT IVF B SRCHTONT, WNTWIRAPEL LTSI
QONDNTR, ORI, [OATIN DERET IVF T CIREIFON

REVTET QUTTIEBT B :@@émm NS

RIRCT I0TTT 5@@5@55 308 / Qen

QTOZT TOEFTEwD Q@ﬁ@

mg@m o:'iraeaséﬁ%ﬂmgl (I D KN) (Indian Disaster Knowledge Network) Sew
Y FoTIREONEIY, (I D KN) (Indian Disaster Knowledge Network)
©OZF ONYY FeoRT 0D

weos Zodeent (Mock Drill) =@ 555% B0

asaa"%@é oimemﬁﬁ@ab@l ODIWT [REL 37T 2200 / 33e3e8 / @5@5 nesy,

BB/ W1 BT OB
= n TR
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oy (Annexure)
B 3Y30m FONSNYT, odpemIoDd 3R ondRII,. ©BIFTE FT ITBT
BRSO, BRT® VW3 BRI ONGTLIIW.

BPgodh wIYS S, BeT Jessegd (District Profile) :

28eds gPRRees (Geography), F&, RSB0, THRPIT QETN, TARW,
Railways etc. =3 NOp] ébwdﬁ@éabol mms@cs% 8 IOTT DTY LRTLHTR,
@z%dﬁéo% L3eTMTO3 @5555 T30 ENLL [T, %eméﬂm%ﬁeﬁmgd. T B3 WWONS

Mog, 3R YTVOZ DT BLALER.

mwm;;rieéo
Tée @mo\‘o%& / é)&raead%é 23eTOMIT FOBONFTID BB m&o@o:b =0 IDKN
=08 IDKN 1i¢ evzmodeen

9=y (Checklist) :

R WRY, IBF ﬁeﬁﬁ@é&b@l LTNAT DY B[O, VHFTONW lelniek
BORHTONOT HRW BT DY TN WHTVONY ToONFITRIT JPING 27
@@w%ﬁ@m}l f%c;pmmsem

mqssm Y TRLEH ATFIR

BRI DT BRLECH WOTT woTOF TEINW, BHTTIFS COTNHR T
CEVORT) DIRETT OTFFTY a%oja TR AFTOTOITT DPRENT), WIOILD
TOTD T TLINTH, WIORTWOT BT YT ALY B[RNE BRWINTI, TRLITIT,
Boy QeeT ARFT deemdod wRFRod JPs (Process of development of
DDMP)

By DERCT IVFITD  SRCRBODZY, AT TRAT 2RONT, BOFTIN SPRIYT.
83 O3PCRBODIZY, AT TRAT BHE T BOOTI TOFOAT BJRE BT, SR
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GEOGRAPHICAL INFORMATION SYSTEM (GIS) FOR EMERGENCY

Introduction

Terms Defined

General Types of
Emergencies

Human-caused

Natural Disaster

MANAGEMENT

Emergency management encompasses a wide range of activities.
Government at all levels (federal, sate, and local) has primary
responsibility for emergency management. Traditionally, the
military has responsibility for threats from foreign governments.
Lawmakers and policy makers are debating the appropriate role of
the National Guard and military concerning internal terrorism. This
paper will identify emergency management activities and describe
how GIS plays a critically important role. First, it is important to
define a number of terms. These terms follow.

Emergency: An emergency is a deviation from planned or expected
behavior or a course of events that endangers or adversely affects
people, property, or the environment.

Disaster: Disasters are characterized by the scope of an emergency.
An emergency becomes a disaster when it exceeds the capability of
the local resources to manage it. Disasters often result in great
damage, loss, or destruction.

Risk: Risk is the potential or likelihood of an emergency to occur.
For example, the risk of damage to a structure from an earthquake
is high if it built upon, or adjacent to, an active earthquake faults.
The risk of damage to a structure where no earthquake faults exist
is low.

Hazard: Hazard refers generally to physical characteristics that may
cause an emergency. (For example, earthquake faults, active
volcanoes, flood zones, highly flammable brush fields, are all
hazards.)

Human-caused emergencies include those unplanned events or
accidents that result from human activity or human developments.
Examples include chemical spills, nuclear radiation escapes, utility
failures, epidemics, crashes, explosions, urban fires, and so forth.
Natural disasters include those unplanned events that occur as a
result of natural processes such as earthquakes, tornadoes, tsunamis,
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Internal Disturbances

Energy and Material
Shortages

Attack

Emergency

Management Phases
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freezes, blizzards, extreme heat or cold, drought, insect infestation,
and so forth.
Internal disturbances are those events or activities planned by a
group or individual to intentionally cause disruption. This includes
riots, demonstrations, large-scale prison breakouts, violent strikes,
and so forth.

Emergencies as a result of shortages include price wars, resource
scarcity, and so forth.

This includes acts of large-scale terrorism or war using nuclear,
conventional, or biological agents.

Emergency management activities can be grouped into five phases
that are related by time and function to all types of emergencies/
disasters. These phases are also related to each other, and each
involves different types of skills.

Activities necessary to analyze and document the possibility of an
emergency or disaster, and the potential consequences or impacts
upon life, property, and the environment. This includes assessing
the hazards, risks, determination of mitigation, preparedness, and
response and recovery needs.

Activities that actually eliminate or reduce the probability of a
disaster (for example, arms buildup to deter enemy attack or
legislation that requires stringent building codes in earthquake-
prone areas). It also includes long-term activities designed to reduce
the effects of unavoidable disaster (for example, land use
management, establishing comprehensive emergency management
programs such as vegetation clearance in high fire danger areas, or
building restrictions in potential flood zones).

Activities necessary to the extent that mitigation measures have
not, or cannot, prevent disasters. In the preparedness phase,
governments, organizations, and individuals develop plans to save
lives and minimize disaster damage (for example, compiling state
resource inventories, mounting training exercises, installing early
warning systems, and predetermined emergency response forces).

Preparedness measures also seek to enhance disaster response
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operations (for example, stockpiling vital food and medical supplies,
performing training exercises, and mobilizing emergency response
personnel on standby).

Activities following an emergency or disaster. These activities are
designed to provide emergency assistance for victims (for example,
search and rescue, emergency shelter, medical care, mass feeding).
They also seek to stabilize the situation and reduce the probability
of secondary damage (for example, shutting off contaminated water
supply sources, securing and patrolling looting-prone areas) and
speed recovery operations (for example, damage assessment).
Activities necessary to return all systems to normal or better. They
include two sets of activities. Short-term recovery activities return
vital life-support systems to minimum operating standards (for
example, cleanup, temporary housing, and access to food and water).
Long-term recovery activities may continue for a number of years
after a disaster. The purpose of long-term recovery activities is to
return life to normal or improved levels (for example, redevelopment
loans, legal assistance, and community planning).

All phases of emergency management depend on data from a variety
of sources. The appropriate data has to be gathered. Organized,
and displayed logically to determine the size and scope of emergency
management program(s). During an actual emergency it is critical
to have the right data at the right time displayed logically to respond
and take appropriate action. Emergencies can impact all or a number
of government departments. Emergency personnel often need
detailed information concerning pipelines, building layout, electrical
distribution, sewer systems, and so forth. By utilizing a GIS, all
departments can share information through databases on
computer—generated maps in one location. Without this capability,
emergency workers must gain access to a number of department
managers, their unique maps, and their unique data. Most
emergencies do not allow time to gather these resources. This results
in emergency responders having to guess, estimate, or make

decisions without adequate information. This costs time. money,
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and, in sonic cases, lives. GIS provides a mechanism to centralize
and visually display critical in formation during an emergency.
Most of the data requirements for emergency management arc of a
spatial nature and can be located on a map. The remainder of this
section will focus on how data is acquired, display ed. and utilized
in all aspects of public safety programs. This paper will illustrate
how GIS can accomplish data requirement needs for planning and
emergency operations and how GIS can become the backbone of
emergency management.

Emergency management activities are focused on three primary
objectives. These objectives are protecting life, property, and the
environment. In order to accomplish these objectives, the following
basic processes are necessary.

Emergency management programs begin with locating and
identifying potential emergency problems. Using a GIS, officials
can pinpoint hazards and begin to evaluate the consequences of
potential emergencies or disasters. When hazards (earthquake faults,
lire hazard areas, flood zones, shoreline exposure, etc.) are viewed
with other map data (streets, pipelines, buildings, residential areas,
power lines, storage facilities, etc.), emergency management officials
can begin to formulate mitigation, preparedness, response, and
possible recovery needs. Lives, property, and environmental values
at high risk from a potential emergency or disaster become apparent.
Public Safety personnel can focus on where mitigation efforts will
be necessary, where preparedness efforts must he focused, where
response efforts must be strengthened, and the type of recovery
efforts that may be necessary. Before an effective emergency
management program can be implemented, thorough analysis and
planning must be done. GIS facilitates this process by allowing
planners to view the appropriate combinations of spatial data
through computer—generated maps.

As potential emergency situations are identified, mitigation needs
can be determined and prioritized. In the case of an earthquake,
what developments arc within the primary impact zone of earthquake
faults? Based on the expected magnitude of an earthquake, soils,
and other geologic data, what damage may occur? What facilities
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require reinforced construction or relocation? What facilities are in
high—hazard areas (key bridges, primary roads. free ay overpass,
hospitals, hazardous material storage facilities, etc). Mitigation may
include implementing legislation that limits building in earthquake
or flood zones. Other mitigation may target fire safe roofing materials
ins ildland lire hazard areas. Values at risk can be displayed quickly
and efficiently through a GIS. Utilizing existing databases linked to
geographic features in GIS makes this possible. Where are the fire
hazard zones? What combination of features (topography,
vegetation, weather) constitutes a lire hazard? A GIS can identify
specific slope categories in combination with certain species of
flammable vegetation near homes that could be threatened by
wildfire. A GIS can identify certain soil types in and adjacent to
earthquake impact zones where bridges or overpasses are at risk. A
GIS can identify the likely path of a flood based on topographic
features or the spread of a coastal oil spill based on currents and
wind. More importantly, human life and other values (property,
habitat, wildlife. etc.) at risk from these emergencies can be quickly
identified and targeted for protective action.

Preparedness includes those activities that prepare for actual
emergencies. GIS can provide answers to questions such as Where
should lire stations be located if a five-minute response time is
expected? How many paramedic units are required, and where should
they be located? What evacuation routes should be selected if a
toxic cloud or plume is accidentally released from a plant or storage
facility based on different wind patterns? | low will people he
notified? Can the road networks handle the traffic? What facilities
will provide evacuation shelters? What quantity of’ supplies, bed
space, and so forth, will he required at each shelter based on the
number of expected evacuees?

GIS can display “real-time” monitoring for emergency early warning.
Remote weather stations can provide current weather indexes based
on location and surrounding areas. Wind direction, temperature,
and relative humidity can be displayed by the reporting eather
station. Wind in formation is vital in a chemical cloud release or
anticipating the direction of wildfire spread upon early report. Earth
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movements (earthquake), reservoir level at dam sights, radiation
monitors, and so forth, can all be monitored and displayed by
location in GIS.

GIS can provide one of the primary components for computer-aided
dispatch (CAD) systems. Emergency response units based at fixed
locations can be selected and routed for emergency response. The
closest (quickest) response units can be selected, routed, and
dispatched to an emergency once the location is known. Depending
upon the emergency, a GIS can provide detailed information before
the first units arrive. For example. During a commercial building
fire, it is possible to identify the closest hydrants, electrical panels,
hazardous materials, and the floor plan of’ the building while en
route to the emergency. For hazardous spills or chemical cloud
release, the direction and speed of movement can be modeled to
determine evacuation zones and containment needs. Advanced
Vehicle Locating (AVL) can be incorporated to track (in real time)
the location of incoming emergency units. AVL can also assist in
determining the closest mobile units (law enforcement) to be
dispatched to an emergency, as they are located on the map through
global positioning system (GPS) transponders.

During multiple emergencies (numerous wild fires, mud slides,
earthquake damage) in different locations, a GIS can display the
current emergency unit locations and assigned responsibilities to
maintain overall situation status. If’ the emergency becomes a
disaster and emergency response units arrive from outside the local
area, they can he added and displayed.

Recovery efforts begin hen the emergency is over (immediate threat
to life, property. and the environment). Recovery efforts arc often
in two phases, short-term and long- term.

Short—term recovery restores vital services and systems. This may
include providing temporary food, water, and shelter to citizens
who have lost homes in a hurricane or large wildfire: assuring injured
persons have medical care: and or restoring electrical ser ices through
emergency generators, and so forth. The effects of the emergency
may be continuous and ongoing. But the immediate threats are
halted and basic services and vital needs are restored. A GIS can
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Summary

play an important role in short-term recovery efforts. One of the
most difficult jobs in a disaster is damage assessment. A GIS can
work in concert with G PS to locate each damaged foci lily, identify
the type and amount of damage, and begin to establish priorities
for action (triage). Laptop computers can update the primary
database from remote locations through a variety of methods. GIS
can display (through the primary database) overall current damage
assessment as it is conducted. Emergency distribution centers
supplies (medical, food, water, clothing. etc.) can be assigned in
appropriate amounts to shelters based on the amount and type of
damage in each area. GIS can display the number of shelters needed
and here they should be located for reasonable access. A GIS can
display areas here services have been restored in order to quickly
reallocate recovery work to priority tasks. Action plans with maps
can be printed outlining work for each specific area. Shelters can
update inventory databases, allowing the primary command center
to consolidate supply orders for all shelters. The immediate recovery
efforts can be visually displayed and quickly updated until short-
term recovery is complete. This ‘visual status map” can be accessed
and viewed from remote locations. This is particularly helpful for
large emergencies or disasters where work is ongoing in different
locations.

Long-term recovery restores all services to normal or better. Long-
term recovery (replacement of homes, water systems, streets,
hospitals, bridges, schools, etc.) can take several years. Long—term
plans and progress can be displayed and tracked utilizing a GIS.
Prioritization for major restoration investments can be made with
the assistance of GIS. As long-term restoration is completed, it can
be identified and visually tracked through GIS. Accounting for
disaster costs can be complicated. As funds are allocated for repairs,
accounting information can he recorded and linked to each location.
Long- term recovery costs can be in the millions (or more) for large
disasters. Accounting for how and where funds are allocated will be
demanding. A GIS can ease the burden of these tasks.

Emergency management programs are developed and implemented
through the analysis of’ information. The majority of information is
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spatial and can be mapped. Once in formation is mapped and data is
linked to the map, emergency management planning can begin.
Once life, property, and environmental values are combined with
hazards. Emergency management personnel can begin to formulate
mitigation, preparedness, response, and recovery program
needs.Historically, emergency management programs are planned,
implemented, and modified based on volume of business or
reaction to emergencies as they occur. GIS allows emergency
management needs to be identified prior to an incident. Disaster
events, such as wildfire spread, tsunami impacts, floods,
earthquakes, hurricanes, epidemic spread, chemical cloud
dispersion, oil spills, and so forth, can be modeled and displayed in
GIS. Emergency management personnel can use modeling for
training, for actual tactical deployment during a disaster, or to
analyze the consequences of a possible disaster. The use of this
technology takes emergency management planning information “off
the shelf” for utilization by response personnel for real-world
operations. In short, the thoughtful application of a GIS can take
much of the panic and surprise out of emergencies.
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