Students: Learn and teach others what to do during earthquake. Earthquake safety in the
office  Billboard illustrates use of expert systems to build safer buildings.

Figure 8: Sample of poster and billboards for different audiences

4.4.7 Audio-Visuals

Short movies, films and TV programs are effective methods of communication with people,
especially in rural area, and when it is does not pose any fear and have sense of humor. With
these objectives, films such as: "Earthquake and Rumor", "Paper House", “Build Light
structures”, etc. were made and have broadcasted in national TV. Beside these, 15-minute
weekly TV and 5-minute weekly Radio program touches various safety and opens a dialogue
with the people and answers their questions. The weakly and program with reliable sources
have decreased fear and rumors as well as a dialog with people since it is continuous and
permanent.

4.5 Improving Business Contingency and Business Recovery Planning

There is no specific program has been established for business recovery, so far. Various lecture
for large business has been delivered, but it is far from reaching any implementation. The
business priority is to make money and thus any action without financial incentive is not
achievable. So far, success in convincing the commercial companies to invest in seismic safety
has been limited.

4.6 Improving Emergency Management

Disaster Management System in Iran is operating based on 1991 law. Based on this law, the
Natural Disaster Headquarter (NDH) under the Ministry of Interior with the full authority is
responsible for policy, guidance, supervision, coordination of the disaster management or post
disaster activities including rescue and relief operation, temporary settlement and reconstruction
with the cooperation of all the related government and non-government agencies; with following
executive responsibilities:
- Rescue and relief: Red Crescent of Iran and Armed forces (if it become necessary).

Temporary settlement: Red Crescent of Iran and Ministry of Interior.

Reconstruction: Ministry of Housing and Urban Development for urban area and

Housing Foundation for rural area.



Considering the coverage and extent of natural disaster, they are categorized in 3 levels:
National, Regional and Local, respectively, with the management of minister, province
governor and local governor. In many cases NDH manager acts as minister of Interior.

4.6.1 Rescue and Relief

For 72 hours after the occurrence of a disaster, all the related government agencies, Red
Crescent, some division of armed forces, transportation, etc. will operate under the command of
the NDH manager. For example, for a national level event, under the direct command of
minister of Interior, the required armed force, air and land transportation, and emergency
supplies should be provided for rapid rescue operation. This system, which was developed,
based on experience gained from Manjil-Rudbar earthquake of 1990 and 8 year of rescue
operation during the war, is very flexible and gives all the necessary authority to the minister or
governor for the rescue and relief operation. Also for each province, neighbouring (sister)
provinces have been designated for dispatching aids and rescue team if it becomes necessary.
Red Crescent branch in each city depends on the size, type and the level of hazard stores
appropriate amount of emergency supplies. Red Crescent is responsible for providing the
emergency supplies to the affected people for maximum period of 45 days. However some
times they go beyond that and continue until the situation become stable. It should also need to
be noted that the damaged people not only need shelter, food and emergency supplies, they
need metal help. So clergies, psychologists and social workers need to be present in the
earthquake damaged area to answer to the need of the people in order to eliminate or reduce
stress and depression

The present system of rescue and relief operation, which benefit from full authority and
flexibility, has been successful for moderate earthquake and flood in rural areas. However for a
large earthquake or a disaster in an urban area is not sufficient. More systematic and flexible
approaches for developing preparedness are required. Training of all of the personnel and
organization involved in the rescue and relief operation is highly recommended and needed.
Based on these experiment, a new system has been developed with specific definition of
various activities and responsibilities, which is in the process of approval.

4.6.2 Temporary Settlement

After the end of rescue and relief operation in recent earthquakes, government provided
prefabricated shelters with 12 to 20 m2 to each family during the reconstruction period. Living in
these units might be acceptable for short period, good weather condition and urban areas, but
cannot fulfil people’s need for long time and consequently add social problem. In long term, the
occupant start to add some part to the shelter either to compensate the shortage of space, or
protect them against the bad weather condition (Fig. 9). This kind of living conditions was very
hard and has created many social and cultural problems especially when the reconstruction got
prolonged for 2 to 3 years or even more as it was happened in the past. Overall evaluation
showed that the temporary settlement not only creates social and economic problem, but also
prolongs the reconstruction period and thus it was not a very successful experience. Temporary
shelter can be good for urban living and in a camp form with appropriate infrastructure and not
for rural areas. Beside these, temporary shelter can cost up to 1/3 of the permanent dwelling,
which means waste of money in the long term. This policy has been changed in the recent
years, as explained in the next section.



4.6.3 Reconstruction

To achieve aseismic structures during the reconstruction of a damaged area, following

principles should be considered and adhered to by the Housing Foundation or Ministry of

Housing and Urban Development as responsible organization in reconstruction of the

damaged areas:
Site Selection: To designate or locate the adequate site for reconstruction, local geology,
seismotectonic, seismicity, geotechnical, site effect, socio-economic and cultural aspects
should be taken into consideration. Relocation of village or a town should be done if the
existing site causes or poses great danger to the reconstruction. If a landslide or being close
to a fault line cannot be prevented, relocation is permissible.
Aseismic Design: All of new structures should be designed against earthquake with the
consideration of earthquake hazard and environmental condition of the region. In this
regard, Housing Foundation designed 5 types of dwelling for reconstruction purpose which
are: 1) concrete frame with arch roof to be used in the hot climate; 2) concrete frame with
flat jack-arch roof to be used mainly in the cold climate; 3) steel frame with flat jack arch roof
to be used in any environment; 4) concrete frame with sloped timber roof; and 4) timber
frame. Figure 5 shows the layout and some of the details for the most commonly
constructed units, which was concrete frame with flat and arch roof.
Construction Material: Quality and environmental compatibility of the construction material is
an important element in an earthquake resistance structure. Considering the remoteness of
the rural area and accessibility to the technical people as well as policy of maximum
participation of the affected people in reconstruction of their homes; high quality and
accessible construction material should be used in order to assure aseismic construction.
For example, if good concrete material (sand, gravel, water and cement) cannot be obtained
or is expensive in the vicinity of the damaged area, use of concrete frame structure should
be avoided and the structure should be designed using steel or prefabricated members.
There should not be any restriction on choosing the most suitable material.
Construction: The construction work of the designed dwelling should be done either by
certified construction companies or by trained people under the direct supervision of certified
engineers. For sole purposes of people participation one should not allow the untrained
people to be build their home.
Quality Control and Supervision: Quality control and supervision of all the above-mentioned
principals is the key element to a successful reconstruction.

4.6.4 Reconstruction Policy in Recent Earthquakes

With the purpose of saving time, money and reducing the socio-economic and cultural impact of
an earthquake and permanent settlement of the affected people, government decided to
eliminate the temporarily settlement phase and has started the reconstruction phase with
maximum participation of the people and financial support of the government. In Iran, Housing
Foundation (semi-governmental organization) is responsible for the rehabilitation and
construction of low cost housing in rural areas as well as the reconstruction of rural areas after a
natural disaster event. Their reconstruction experience in past earthquakes was acceptable.
Based on the above-mentioned policy, the Housing Foundation cover the cost of site selection
studies, design, construction material delivery, supervision, training, 8 million Rials ($4600) for
free interest loan for the construction of each unit as well as 4 million Rials ($2300) direct help
after completion of the units. Considering the interest of the loans, direct help and other
implementation costs, the government pays almost half of the construction cost of each
dwelling. Also, the government allocates enough budget resources for quick restoration of the



lifeline systems and many new development projects (schools, hospital, roads, communication,
etc.) to improve living standard and creating jobs.

4.7 Improving Real Time and Near Real Time Communications

There has been a plan for special wireless communication, independent of the
telecommunication system, after damaging earthquakes, but no specific system has been put
into practice.

4.8 Reducing the Impacts of Disasters on Public Health

The level of public health after an earthquake depends on safety of medical facilities and type of
services that can be provided. The health centers in Tehran composed of 142 hospitals, 78
Pharmacies, 57 clinics, 34 health centers, 11 blood centers, 107 pathology, 3500 doctors and
2700 nurses. In order to reduce the impact of earthquake on public health, vulnerability
assessments of 100 hospitals as well as the appropriateness and readiness of the medical staff
in the case of disaster have been done. Figure 11 shows the results of the overall vulnerability
analysis of the hospitals in 1993. It can be seen that most of them were vulnerable and if a
strengthening and preparedness program had not been implemented, most of them would
collapse during the earthquake and consequently the earthquake would have a greater effect on
human health and increases the number of casualty. Also the related medical facilities and
services with respect to the population density were not uniformly distributed in various part of
Tehran. Having this information in hand, a comprehensive program for risk reduction of the
medical facilities had been developed and in some part has been implemented. It
encompasses:
- Strengthen and fully prepare one hospital in each region of the Tehran.

Training the hospital managers, doctors and staffs on disaster medicine

Develop the disaster medicine-training program in medical schools.

Uniform distribution of medical services throughout the city.

Increasing number of ambulance and emergency centers around Tehran.

First-Aid training in schools and for public through media, posters, pamphlets, etc.

Figure 11: Non uniform distribution and vulnerability of Tehran’s Hospital in 1993






