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Natural hazards (earthquakes) risk mitigation of
cities through land -use planning

Case study: Tehrans district 3;zone 5
Mohammad reza Bemanian* ', Mojtaba Rafieyan?, Mohammad Mahdi Khalesi *, Reza Bemanian *

Abstract

Land-use planning and management as one the main tools of urban planning plays a vital role for fulfillment of risk assessment in urban
development process. Literatures and experiences are two important sources for improving the procedures of land use planning as a high
priority mater and tool used in risk mitigation approaches for urban societies. This study aims to recognize criteria and methods of earthquake
risk assessment and risk reduction in urban areas through land —use planning for District 3, Zone 5, in Tehran as a case study which has high
probability of the occurrence of the earthquake. This study used a descriptive —analytical method. Analytic Hierarchy Process (AHP) was used
based on the earthquake risk criteria within a linear relation (as: risk=hazard xvulnerability xexposure ) to develop risk and prioritization maps
and defining suitable strategies, policies and action plans for land -use planning and zoning. The results show that quantitative and comparative
analyses in combination with Analytic Hierarchy Process and risk linear relation is an effective and useful method to assign the acceptable risks
and direct decisions in land -use planning. It identifies priorities and deficiencies which intensifies vulnerabilities in the urban areas to natural
hazards such as earthquake.

Keywords: Land -use planning, risk assessment, risk mitigation, Earthquake.
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1 .Risk

2 Vulnerability

3.Hazard

4 .Exposure

5.World Conference on Disaster Reduction (WCDR )

6.Hyogo Framework for Action 2005 -2015 : Building the Resilience of Nations and

Communities to Disasters (HFA (

7 Millennium Development Goals

8.Early warning

9.Resiliency

10.Analytic Hierarchy Process (AHP)

11. Japan International Cooperation Agency (JICA)

12 .Centre for Earthquake and Environment Studies of Tehran (CEST)
13 .Geographic Information System (GIS)

14 Multi Criteria Analysis Model (MCAM)

15 .Disaster

16 Risk assessment /analysis

17 Natural hazard mitigation plans

18. Structural measures

19 Nonstructural measures

20.Decision Support Systems

21 Integrated Systems

22 Expert systems

23 Knowledge Based Decision Support System (KBDSS).
24 Risk maps

25 Seveso 11

26.Retention

27 Transfer

28 Mitigation

29 Triggering hazard

30.European Spatial Planning Observation Network (ESPON).
31.GDP (Gross Domestic Product)
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7. Collin Lee (1988). Models in Urban Planning [Book] / trans. Abbasza—
degan Mostafa. - Tehran: Jahad Daneshgahi Publication,.

8. Witlox Frank (2005). Expert systems in land -use planning: An overview
[Journal] // Expert Systems with Applications. ~ Gent, Belgium : Elsevier
Ltd,Vol.29.

9. Basta Claudia & et al. (2007). Risk-maps informing land -use planning
processes; A survey on the Netherlands and the United Kingdom recent
developments, Journal of Hazardous Materials. - Delft, The Netherlands :
Elsevier B.V. All rights reserved,Vol. 145.pp.241-249.

10. Tsai Chung -Hung and Chen Cheng-Wu (2010). An earthquake disaster
management mechanismbased on risk assessment information for the tour -
ism industry -a case study from the island of Taiwan [Journal] // Tourism
Management. - Taiwan, ROC :Elsevier Ltd., Vol.31. -pp.470-481.
11.Menoni Scira (2001). Chains of damages and failures in a metropolitan
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