Figure 20: Tehran gas distribution network

Figure 21: Dams, gas and hydro power plants and main power lines in Iran



Figure 22: Main water resources and water distribution network

5.5.5 Critical Structure Vulnerability

Figure 23: Critical structures



5.6 Managing Unacceptable Risk through Improved Mitigation and Preparedness Model

Even though the detail risk assessment of Tehran and consequently the country has not been
performed due to the lack of enough or detail information on the building and lifeline vulnerability
as well as having an adequate risk model; but the overall risk assessment shows that the risk
level in the most cities are absolutely are unacceptable and mitigation action is required.

To overcome the above-mentioned obstacle, the future plan or program of risk reduction should
be doable and usable by the people and authority; be more application oriented than pure
research; and implement engineering know-how into development policies and programs with
the full considerations of the following points in its development:

Level of people awareness and their capabilities

Economic condition of people and lack of having luxury economy

Economic capabilities are used for immediate needs rather than for long-term application:

seismic safety

Will of the governments and that the priorities are set for rapid development and sometimes

without consideration to seismic safety issues

Lack of patient for long term work among the policy makers

Lack of law and code enforcement in small cities and rural area.

Lack of full use and benefit of the technical knowledge in everyday life.

Lack of strong and authoritative organization for implementation of the risk reduction

programs.

After the development of the plan with the above consideration, in order to seriously manage the
risk and implement the program, the policy makers should take following decisions in the
national level.
Defining acceptable level of RISK, globally and locally.
Making seismic safety a priority by a strong legislation and changing public policies
Building internal mechanism for changes of existing engineering practice
Establishing partnership and cooperation framework between government, scientist,
engineers, builders and public
Divert the post earthquake fund for disaster relief to prevention and risk reduction program.
Close cooperation between developing countries and international organizations or a
developed country for implementation of RISK REDUCTION program

With the above decision, following actions should be taken:

- Putting scientific knowledge into a usable and doable format and utilization of practical
knowledge to promote risk reduction
Increasing the public awareness and motivation
Expansion of public education program by the use of active Earthquake Information System.
Make the full benefit of active participation of the public in prevention and mitigation
activities.
Promotion as well as active enforcement of codes, quality control and inspection for all type
of construction.
Provide a system for rapid vulnerability assessment of structures and easy, simple and
inexpensive strengthening solution.
Provide financial incentive and rapid cost-benefit analysis for those interested in upgrading
their existing vulnerable structures.
Move toward industrialization of the construction practice for better quality control.



Promoting the use of simple and easy do-it-yourself construction of simple dwelling in the
rural area.

Reducing risk of vulnerable structures and lifelines.

Reducing technological disasters (Na-Techs) by strengthening industrial and chemical
facilities against earthquake.

This idea, which was proposed by the author, was well received and now the government has
formed a council under the vice president and president MPOI that is responsible for
management, planning and budgeting of the country to provide a doable and approval for risk
reduction. Decision of MPOI means resources to do the job. Figure 24 show the organizational
organization, which I think is unique project.
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Figure 24: Organizational chart of Risk Reduction Council

5.7 Risk Control of Energy and Chemical Installations

Recently along with the thought of the new initiative mentioned in section 5.6, a program has
been started to perform vulnerability assessment of the oil and chemical industries with the
following activities:

- Vulnerability assessment of the oil and chemical industries. The vulnerability assessment of
Tehran Refinery is started as pilot project and as well as to develop the required technical
knowledge and human capacity.

To raise the awareness of the oil and chemical industry manager on the risk that they are
involved and are faced with. Following show the course outline that has been developed.

| Aims of the course:

The purpose of the course is to provide the participants with the opportunity to upgrade their
knowledge in the field of hazard, vulnerability, risk, risk reduction and awareness on oil and
chemical industry performance during disaster with the special emphasize on earthquake.

| Content of the course:




1. Seismic Hazard, Risk and Risk Management

2. ldentification of all industrial risks

3 Introduction to Awareness, Preparedness and Mitigation Programs and Their Importance
for the Oil and Chemical Industry Safety Against disasters

4.  Introduction to the Oil and Chemical Plants Structures and Components and Their Critical
Function

5. Introduction to Technological accidents Related to Natural Disasters (Na-Tech)

6.  Critical Review of the effects of Past Earthquakes on the Oil and Chemical Industries

7.  Vulnerabilities of the Oil and Chemical Plants

8. Present the case study on Shiraz and Tabriz Petrochemical plants and Tehran Oil

Refinery.

9. Emergency management in the Oil and Chemical industries, Iranian experience

10. Economical and Environmental impact on human life as a consequence of industrial
destruction.

11. Actual case studies on environmental impact due to Kuwait Qil fire.

12. Introducing UNEP-APELL Program.

13. How Can the Risk in Oil and Chemical Industries be Reduced?

14. Elements of Awareness in Oil and Chemical Industries

15. The Role of Oil and Chemical Industry Managers, Engineers, Technical Staff, Local
authorities, Community, etc. in the Awareness Program

16. Risk Management in Oil and Chemical Industries

17. On-job Training: Supervised Walking Inspection of Tehran Oil Refinery by the course
attendance.

5.8 Upgrading Building Codes and Lifeline Standard

After the Manjil-Rudbar earthquake of 1990, a continuous upgrading program and consequently
a permanent council were formed for building code. The First revision were prepared and
approved by the Government in 1999. Even though for the preparation of the first version took a
long time, but a system has been put into action.

Also another committee has been formed in 2000 to develop the code for “Vulnerability
Assessment and Strengthening of Steel, Reinforced Concrete and Masonry Structures”. This
committee with high expertise on strengthening of existing structures, after an extensive work
has drafted the code and guideline and it is expected that by end of 2001, will be approved and
put in practice.

6. LEARNING AND SHARING NEW KNOWLEDGE FROM EARTHQUAKES

This is an important part of the international effort for risk reduction. Without exchanging
knowledge and learning from past earthquake, the risk reduction will be very limited and slow
and probably impaossible. Iran’s experience in this regard is given in the following section.

6.1 Increasing Knowledge, Assessing Preparedness and Evaluating Public Policy
Development, construction, building or “Abadani in Persian” are popular and attractive word

among public, decision-makers and specially politicians since it shows life and moving to the
future. Thus the promotion of knowledge and awareness should be compatible and along with




hope, life, development and financial benefit, instead of creating fear, death, disaster,
disappointment, etc. With this objective and strategy, as it has been explained in Section 4.4,
increasing the knowledge of the general public, engineers, decision makers and politicians
would result to their acceptance, understanding and believing on the safety. If there is a success
in risk mitigation program, it is definitely due to the consideration of this fact and believing on the
important effect on safety on their lives. Moreover, for decision makers and public, the level of
safety should get translated into the amount of savings and the stability of urban development.

To assess the level of preparedness and effectiveness of the public education program, several
studies have been performed. These are shown in Tables 11. It can be easily seen that the
program was successful. The implementation of this program is even become more important in
the developing countries, where the decision makers change more often. For this reason the
awareness program of decision makers should continue and repeated constantly.

Public policies have not been assessed and will be done in near future.

6.2 Data Collection, Integration, Management and Dissemination

6.3 Rapid Implementation of Knowledge into Practice

Today, the high level of risk in the world and especially in the developing countries are not due
to the lack of knowledge, codes and regulations; is rather due to lack of implementation or use
of the knowledge in the practice. What has happened in Manjil-Rudbar in 1990, Izmit in 1999 or
Gujarat in 2000 was absolutely due to the ignorance of the “basic engineering practice”? This
problem is two folded: One fold is due to ignorance of engineers on the importance of the
earthquake parameters in aseismic design of structures; and the second one is that the scientist
have not produced enough “easy to use” or “doable” techniqgue and method for the common
engineers in different part of the world with different level of knowledge. Thus the scientific
development in the future should be toward the simplification of the complicated formulation and
methodologies and more toward answering of the needs of practicing engineers. This is a tough
scientific challenge that has started due to the IDNDR initiative. Before the 1990, most of the
researches were toward the development of science and understanding the complexity of
earthquake without too much attention to implementation, except in special cases. This fact can
be seen through the papers in journals and in the conferences. In past 10 years, the attentions
were made toward the applications and solving the immediate problem of mitigation, and
development of risk reduction. Going through the 12™ World Conference on Earthquake
Engineering, not only the change can be seen in the conference sponsors, which were mostly
insurance and risk management group, also most of the presented papers were toward the
implementation with the special debate session on the achievements.

In Iran, to move more systematically toward implementation, since 1997 the Planning and
Management Organization of Iran (PMOI) established a policy with special funds for supporting
applied research and any knowledge development that is toward the need of the industry or
engineering practice. For this kind of joint activity, if the industry or users of the knowledge
(private or public) invest 40% toward upgrading, improving and solving their technical problem,
the PMOI will fund the other 60%. The allocated fund has been increased annually and not only
has caused a close cooperation between the universities and research institutes with industry
and increased the research budget, also caused the rapid implementation of the knowledge into
practice. There are other similar policies that are in placed for these objectives.



In conclusion, appropriate policy and good planning can eliminate the gap between the
knowledge development and practice. It should be noted that, this kind of policy is not a
discouraging policy for the pure scientific development since they are covered by the general
research funds at universities and research institutes. As it has been said the policy for solving
the technical problems are done through extra budget allocation.

6.4 Sharing and Evaluating New Knowledge and Emerging Technologies

Considering that earthquake and natural hazards do not have and do not recognize the drawn
boundaries between the countries, its mitigation knowledge and cooperation toward risk
reduction and saving human lives should not depend on the boundaries as well. Today the risk
and vulnerability of developing countries are very high in one hand, and in other hand they do
not have enough economic and human resources to tackle the problems effectively. Also due to
the lack of enough human resources and technical knowledge, the safety and quality
components of the development process get ignored or it is not optimized. In developing
countries, due to lack of appropriate policy, most of the time the scientific works are not in
coordination with the technical need of the country. In other word the scientist are working on
topics, which is mainly good for journal paper; and the building industry works under-standard
and inappropriate.

To solve this problem, without being prejudices to the political relation, the developed countries
and those countries that have experience in mitigation should share their know-how and
experience with the countries that need the technical knowledge, definitely with consideration of
capacity building component. In other word, sharing knowledge should not focused on doing the
risk assessment or reduction project in the country that need technical assistants, but should
help the experts of that country so they can continue doing similar activities. We should help
each other before the earthquake rather than after earthquake. Usually the post earthquake
cooperation is more toward helping “ourselves” in better understanding of the earthquake and
not really helping the needed country. Unfortunately some of this kind of “sharing knowledge”
to Iran did not have the building capacity objectives and consequently the scientific communities
and institutions did not welcome some of the so-called “technical assistants in risk assessment”.

6.5 Assisting Community Chief Executive Officers

6.6 Improving Participation and Accountability



CONCLUSIONS

The current trend of rapid urban growth has increased people® vulnerability and risk to
disasters. Entering the third millennium, the world needs to work more closely to save human
lives, reduce economic losses and consequently reduce risk. In most part of the world, the
technical knowledge exists on how to reduce the effects and in some cases has been applied
successfully. The bad and good experiences of 20" century should be used for launching a
doable initiative and momentum for risk reduction in developing countries. Developed countries
and international organizations should be encourage to divert their post disaster relief
assistance to a more effective help toward hazard mitigation and risk reduction of the vulnerable
cities prior to a disaster.



