6. Factors contributing to vulnerability and elements of risk

Several key factors contribute to vulnerability of human populations:
Location of settlements in seismic areas, especially on poorly consolidated soils, on ground prone to
landslides or along fault lines.
Building structures, such as homes, bridges, dams, which are not resistant to ground motion.
Unreinforced masonry buildings with heavy roofs are more vulnerable than lightweight wood framed
structures. Dense groupings of buildings with high occupancy.
Lack of access to information about earthquake risks.

ELEMENTS OF RISK

The above figure illustrates schematically the four elements contributing to risk (chance of loss). They are a)
hazards (physical effects generated in the naturally occurring event), b) location of the hazards relative to
the community at risk, c) exposure (the value and importance of the various types of structures and lifeline
systems in the community serving the populace), and d) vulnerability of the exposed structures and systems
to the hazards expected to affect them during their useful life.

7. Preparedness measures

Community preparedness — Community preparedness is vital for mitigating earthquake impact. most
effective programs are formal and initiated at the community level with support by local or national
governments. Figure 14 is explaining the steps of community preparedness done in the Gawhati city.

Figure 14: Guwabhati City Earthquake Preparedness Plan (Ward no: 48)
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Public Education

Preparedness includes educating the public on the causes and characteristics of an earthquake and what
they should do if one occurs. Public officials and services must make contingency plans to react to the
emergency. Nearly every country has a means of communicating with its most remotely located citizen either
through media or informal communication networks. Public awareness programs can be designed to reach



every vulnerable person and may significantly reduce the social and material costs of an earthquake. Some
examples of information to be provided include:
causes of earthquakes and warning signs
awareness of earthquake risks and ways to minimize personal vulnerability
practical ways to reinforce vulnerable houses what to do in the event of an earthquake (with possible
participation in a drill)
how to form teams to assist in search for injured and post-disaster recovery activities.

Planning
Public officials and services must make contingency plans to react to the emergency. Activities the public
sector may undertake include:
Reviewing the structural soundness of facilities that are essential for disaster response such as
hospitals, fire stations, communications installations and upgrading them if needed
Training teams for search and rescue operations or ensuring the rapid availability of detection
equipment
Training teams for disaster assessment
Identifying safe sites where vulnerable populations could be relocated.
Training personnel in trauma care
Planning for an alternative water supply
Preparing plans to clear streets for emergency access
Preparing emergency communication systems and messages to the public regarding their security
Training teams to determine if buildings are safe for reoccupancy
Preparing flood plans for susceptible areas
Coordinating preparations with voluntary organizations

8. Typical Post Disaster Assistance Needs

The immediate impact of an earthquake affects all sectors of the community and local authorities should
initially emphasize search and rescue of victims. Secondly, emergency medical assistance must be
provided especially during the first 72 hours.

Third, a damage and needs assessment survey, should be conducted to inform local and international
agencies of needs.

Fourth, the survivors will require relief assistance such as food, water and emergency shelter. Attention
should be given to reopening roads, re-establishing communications, contacting remote areas and conducting
disaster assessments.

At the end of the emergency period, long-term recovery needs to take priority. The post earthquake period
presents an opportunity to minimize future risks through enactment or strengthening of land use and building
codes as rebuilding takes place. The focus should be on:

repair and reconstruction of water, sewer, electrical services and roads

technical, material and financial assistance for repair and reconstruction of houses and public

buildings

programs to rejuvenate the economy

financial assistance for loans to individuals and businesses for economic recovery.



Earthquake Response Plan

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



Mitigation

The golden rule is that there is no standard solution to mitigate a disaster risk. The goal is to minimize the

impact of disaster. Possible risk reduction measures
Engineered structures (designed and built) to withstand ground shaking. Architectural and engineering
inputs put together to improve building design and construction practice. Develop earthquake resistant
construction techniques.

Figure 15: Essential requirements in a Masonry building and designed for RCC building

Strong- Weak-
Column Column
Weak-Beam Strong-Beam

Source: www.nicee.org Earthquake Tips IITK-BMTPC)

Analyze soil type before construction and do not
build structures on soft soil. To accommodate on
weak soils adopt safety measures in design.
Note: Buildings built on soft soils are more likely
to get damaged even if the earthquake is not
particularly strong in magnitude. Similar problem
persists in the alluvial plains and conditions
across the river banks. Heavy structural
damages are concentrated when ground is soft.
Follow Indian Standard Code for construction of
buildings

Enforcement of building code in the byelaws
Land use control and restriction on density and
heights of buildings

Strengthening of important buildings, which
need to be functional after a disaster. Upgrade
level of safety of buildings.




Public awareness, sensitization and training programmes for Engineers, Architects, Structural designers,
Builders, Masons etc.

Reduce possible damages from secondary effects. e.g., identify potential landslide sites and restrict
construction in those areas.

In earthquake prone areas insurance should be obtained for buildings under construction and those in
use. Insurance policies for natural disasters should be made compulsory and priced specifically on
available scientific data of hazards in the region.

The ranges of actions that can be taken are classified herewith:

Engineering
Collapse or failure of the buildings and structures has been the main causes of death and damages in the
past events. This will continue to happen if the structures are built without the consideration of the hazards in
the region. Engineering solutions has been one of the approaches to address the mitigation issues. The
measures are of two types: those that result in stronger individual structures that are not resistant to hazards,
and those that create structures whose function is primarily disaster
protection such as retaining walls, improvement of soil drainage, rock
bolting, slope maodification, engineering land fill, diversion channels for
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life although the structure will undergo damage. The line that needs to
be hint upon is structure should not collapse and Kkill people who are
sheltered in it. The design and the construction of the building and
other structures such as the bridges, flyovers, overhead water tanks
etc should be compliant to the safety of the users and adhere to the
design standards, code and performance levels during the occurrence
of the event. Building codes are the most critical defence to have
strong structures and this has to be backed up with an effective
enforcement mechanism so that no structures are built unsafe. The
codes are unlikely to result in stronger buildings still the code is
implemented. Code enforcement by inspection of structures under
construction is an important element of maintaining a strong
building stock in hazard prone areas. Explanatory manuals and
trainings have to be given to the engineers, builders and the work force
of the construction industry in order to adopt better practice of disaster
resistance construction. Each unsafe structures built up everyday add on to the vulnerability of the region.

Bureau of Indian Standards

June 2002

There are many buildings that are built without the consent of the engineering community and as they
are not designed to the safety standards they become vulnerable to hazards. Engineered measures are not
taken up in the buildings that come in the rural areas. They are built by traditional craftsmen, masons or any
other individual who has turned looking for livelihood in the construction of buildings. All the buildings that
come up without the incorporation of engineering features are called as “Non-engineered buildings”. All these
non-engineered buildings in order to make it disaster resistant should incorporate the features in a practical
way. Methods of incorporating these features exist and people have to be trained in the technology of



incorporating disaster resistant features into a non-engineered building or buildings that have less resistance
to level of hazard or in places where the level of hazard has increased over a period of time.

It is very important to improve the existing stock of buildings. Hazard impact from earthquake has
been seen the world over and it is believed that 80% of the fatalities in an earthquakes are caused due to the
structural collapse of the buildings. The vulnerability of these buildings can be reduced to some degree by
regular maintenance and adding strength to the existing building for a particular hazard level. The laws should
confirm that all the new buildings conform to the safety requirements. The department which looks after the
passing of the house plan and give a nod for construction need to take a lead of a watch dog by checking
compliance of controls on site along with penalties, closure orders for offenders.
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Important existing buildings that are to be functional during the response period as well as considered
to be the lifeline for functioning purpose need to be strengthened to reduce their vulnerability to hazards.
Important facilities can be strengthened, though these are generally too costly and requires expertise.



Physical planning measures for safe development

With the rapid population growth the likely effect of people getting effected by disaster is large when
compared to the earlier centuries. Poor people settle illegally and in hazardous areas such as flood, fire,
plains, unstable slopes, hazardous industrial area etc. The old part of many cities is congested and the
narrow road does not allow any rescue equipments to reach the site where help is needed the most. The
population density in some localities of urban areas is very high at times and this accounts to a large number
of deaths especially in events of fire and earthquakes. In major disasters essential services such as health
care, fire fighting, water supply, telecommunication, electricity etc are hampered. The location of all these
services and their functioning play a key role in the post-disaster phase. Proper planning measures in urban
areas can greatly reduce the effects by avoiding the settlements away from the hazardous areas. This can be
done if the hazard exists locally. For hazards which have a large geographical spread, land use plan is the
tool that can be adopted for achieving safe development.
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The planning and construction of settlements, roads and all essential services are brought in the Master Plan
for the urban areas. Master Plan is prepared at regular intervals based upon the growth and the economy of
the city. It's important that the urban plan integrate with the disaster risk mitigation as a normal process of
development. The density of buildings can be controlled in the master plan by permitted densities of
development. Indirect control is sometimes possible through simpler methods such as widening of roads, road
development to limit the size of plots for development, height limitations etc. Creation of park land, developing
of opening spaces by greenery can reduce urban densities and this also provides refuge areas for the
population during emergency. Such open spaces can be used for setting up of field hospitals and distribution
of relief materials or for storage purposes.

The location of public sector services should be carefully sited as they play an important role in
reducing the vulnerability. Schools, hospitals and medical care, emergency facilities and major services such



as water supply and water treatment/pumping station electrical stations and transformers, telephone
exchange buildings represent a significant functioning of any geographical area whether a village, town or any
major urban centre. An important principle is deconcentrating all the elements that are at risk. Replace all
essential central division of the services at different locations in the city so that if one fails the other can
continue its service. It becomes very essential to do in case of emergency facilities like hospitals and fire
department. The design of all these facilities and services also needs to be carefully planned so as to reduce

risk of failure.

Shown below is the
mitigation measures taken as part
of implementation of risk reduction
activities in a town of Gujarat after
the Bhuj earthquake. Such actions
generate protection against future
disaster. Opportunities for
mitigation should be looked during
the post disaster implementation
works in an affected area.

Successful mitigation
brings about a fundamental
change in the attitude of the
people at risk and modifies the
earlier physical environment of
the society. These changes take
time and many times it's learnt in
a hard way after facing a
disaster.

Proposed devel opment of
relocation site in Gujarat -
Plan. Emphasisisgivenin
terms of open spaces, wider
roads, |ess densification of
buildings, building height etc.

Ste Developed as per the
plan. Note the width of the
road. It is built wide enough
to get necessary help during
an emergency.







Mitigation projects tend to be at the peak mainly in the aftermath of disaster. Places like Gujarat have been
experiencing earthquakes and nothing much was done in terms of mitigation measures before the earthquake
hit on the 26" of January 2001. Nothing was learnt from the sufferings of the Latur Earthquake that struck on
30 Sept 1993. Look for the example in the figure below. Suppose Area A and Area B is earthquake prone and
the following sequence as shown in the figure occurs.

Area B does not learn and adopt mitigation measures as done in Area A and when an event strikes it leads to

a disaster.

One thing has to be borne in mind that the selection of the hazard mitigation program should take into

account of the multi-hazard
approach. If a cyclone hits an area
the general tendency is to take
cyclone mitigation, but the
earthquake risk may be higher. So
mitigation programme should focus
with the multihazard approach.

Institutional mechanism and
management for mitigation
Mitigation actions to be
implemented shall require will of
many agencies, community and
also would need to have formal
procedural measures so that it
sustains for the time ahead.
Bringing in changes in the physical
planning, strengthening the
structures make take decades of
work and dedication. Policies are
required to guide and see that the
work is completed inspite of the
change in the administration and
the government. As itis a work of
continuous process, a sustained
effort to look into the activities and
monitoring has to be
institutionalized by setting up a
department or an authority.
Education, training, political will are
all necessary aspects for
institutionalizing disaster mitigation
in the forefront.

Technical expertise on the
subject, policy making are important
for developing mitigation strategies
at the national, state and local level.
Decisions need to be taken in the

#

Lessons learnt from one disaster struck area should be
implemented as part of mitigation strategy in unaffected or
far off areas of ssimilar risk. Suitable adaptations to places
will lessen the impact of the disaster.



element of planning for disaster mitigation wherein basic observatories have to be established, resources in
terms of manpower and fund organized for carrying out the job.

The mitigation plan prepared need to be checked and implemented as per the top priority within the
allocated budget. A clear organizational structure need to be set up at the sate level to implement the
mitigation plans. Two states in the country Orissa and Gujarat have a well established authority named Orissa
Disaster Mitigation Authority (OSDMA — A Government of Orissa Agency) and Gujarat State Disaster
Management Authority (GSDMA - A Government of Gujarat Agency) which takes activity in preparedness and
mitigation. The authority carries policy to implementation.

The local level is to be strengthened by community based mitigation work carried out by the local
institutions and the community. Training and technical support shall be given looking into the needs of the
programme. Emphasis is on how a household copes with the disruptive occurrence of the hazard.

Community Based Mitigation
Community preparedness along with public education is vital for mitigating the earthquake impact.
Earthquake drills and Public awareness programme.

Community based Earthquake Risk Management Project should be developed and sustainable
programmes launched. Retrofitting of schools and important buildings, purchase of emergency response
equipment and facilities, establishing proper insurance can be the programmes under Earthquake Risk
Management Project. A large number of local masons and engineers will be trained in disaster resistant
construction techniques. A large number of masons, engineers and architects can get trained in this process.

Societal awareness

In order to effectively mitigate disasters of, joint efforts has to be made by all. By all, means the Government,
the civil society organizations and the community. Since community is the first and the foremost to face the
wrath of the disaster its necessary that they are aware of the threat and the steps that need to be taken.
People have to be made fully aware of the hazard they face and protect themselves and support in the
initiatives. The key to success for any mitigation programme lies in the participation and the dedication of the
community. Involvement of the community includes meetings, workshops, trainings, plan preparation and
discussions.



Public awareness is generated through campaigns, literature and
posters, emergency and evacuation drills, observing safety day or
safety week (local and national level), newspaper and other source
of media. In schools children can prepare the mock drills by getting
under the desks. Such drills should be done on a regular basis
thereby reinforces awareness as part of their daily life behavioral
response. | our country disaster awareness is promoted through
national day, “National Disaster Reduction Day” (NDRD) every 29"
October in the remembrance of the Orissa super cyclone disaster.
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Societal awarenessisimportant for
disaster mitigation. Participation of
school children in an awareness
campaign organised on the eve of
National Disaster Reduction Day —
29" October 2003, Guwahati city.






