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Abstract  
Infrastructures such as water, sewage, electricity, gas and etc. are some of the crucial living conditions of 
neighborhoods in cities. The deficiency of the performance in any part of the facility disrupts the life of the 
neighborhood. Therefore, measuring the vulnerability of urban facilities and their current status are the first steps 
in reducing the urban vulnerability. The purpose of this study is applying the fundamental knowledge of 
vulnerability assessment in practical and quantitative approach to assessing the vulnerability of the facility 
against earthquake in two categories of objective and managerial indicators (each of which has sub-indicators 
weighed in the Delphi-AHP method and their maps are generated in the GIS software) in the scale of the 
Ghodghun neighborhood of Borujerd. The results of field studies and interviews with relevant authorities 
indicate that after 12 years since the beginning of the reconstruction process, 27% of sewage pipes, 35% of urban 
water pipes, 80% of electrical wires, 24% of wooden beams, 51% Of gas pipes replaced, while due to the lack of 
systematic seismic standards and the facility disaster management plans, has led to a slight decrease in the 
facility vulnerability. The vulnerability assessment results of the facility in the objective indicators show that all 
five indicators of sewage pipes, urban water, electricity, gas and telecommunication have a number higher than 3 
out of 5; and in management indicators of 6 The index, the existence of standard and planning indicators above 
4, the indicators of congestion and utilities in the range of 2-3 out of 5 have been evaluated. In total, the 
vulnerability number of the facility in the two categories of objective and managerial indicators is 3.47 and 
2.805, out of 0-5 range, which, in the weighted combination facility vulnerability, are estimated 3.2496 which 
evaluated a Medium upward. 

 
Keywords: Urban facilities, vulnerability assessment, Borujerd Ghodghun Neighborhood, Earthquake. 

 

  

                                                      
1*- Lecturer at Shahid Chamran University of Ahvaz, Iran  Email: Ali.hosseini@scu.ac.ir 
2- Lecturer at Karoon Higher Education Institute, Ahvaz, Iran 
3- Professor at Shahid Beheshti University of Tehran, Tehran, Iran 
4- Associate Professor at Shahid Beheshti University of Tehran, Tehran, Iran 
5- Assistant professor at Shahid Beheshti University of Tehran, Tehran, Iran 



 

 

 
  ------------ ---------------------- - - -------------------  Urban Facilities Earthquake Vulnerability assessment … 

 
References  
References (in Persian) 
Ahad Nezhad,  M, Jalil pour, S (1390). Evaluation of External Impact Factors on Structural Vulnerability of Old Towns 
Against Earthquake (Case Study: District 1 of Khoy City), National Seminar on the Application of GIS in Economic, Social 
and Urban Planning, pp 1-12.[In Persian]. 
Aboutalebi, S. (1387). An Overview on the General Principles of Urban Planning, Technical, Health, and Infrastructure for 
Urban Planning and Implementation in Construction, Journal of Information, Education and Research Councils, high 
province council, No. 24, pp 36-50. [In Persian]. 
Ahmadi, H. (1376). The role of urbanization in reducing urban vulnerability. Housing and Revolution, Specialized Quarterly 
of the Islamic Revolutionary Housing Foundation .no:80, p: 61-70. [In Persian]. 
Amini, E., Habib, F., and Mojtahed Zadeh, .Gh. (1389). Land Use Planning and its Impact on Reducing City Vulnerability to 
Earthquake, Journal of Environmental Science and Technology, Vol. 12, No. 3, pp 161-174. [In Persian]. 
Isan, Y., and Davis, I. Architecture and Planning Reconstruction. Alireza Fallahi. Tehran: Shahid Beheshti University, 2006, 
2, 70. [In Persian]. 
Bannerji, T. (1373). Earthquakes, urban scale vulnerability, and urban design. Translation Farah Habib, Journal of Housing 
and Revolution Scientific and Research, No. 57 pp 42-60. [In Persian]. 
Habibi, K. Pour Ahmad, A, Meshkini, A, Asgari, A, and  Nazari Adli, S(1387). Determining the Construction Factors 
Effective on the Impact of Zanjan's Old Town Texture Vulnerability Using GIS and FUZZY LOGIC, Fine Arts, No. 33, pp 
27-36. [In Persian]. 
Habib, F. (1371). The role of city form in reducing the risks of earthquakes. Islamic Revolution Housing Foundation. 
Proceedings of the 2nd International Conference on Seismology and Earthquake Engineering, Tehran. No:45, pp13-16. [In 
Persian]. 
Hosseini, A. (1396) A Review on the Experiences of Urban Earthquake Vulnerability Assessment, 5th International 
Conference on Civil Engineering, Architecture, and Urban Development, Tehran, Shahid Beheshti University, pp1-14. [In 
Persian]. 
Hosseini, A and Omidvari, F (1396). Analysis of the role of urban planning in disaster management, understanding 
architecture, vol 2, pp 46-53. [In Persian]. 
Hamidi, M. (1373). Role of form, pattern, and size of rest in decreasing the risks of earthquake occurrence (recognition and 
analysis of the shape of the city of Roudbar inability and efficiency during the earthquake). Tehran: Iran Natural Disaster 
Studies Center p 70. [In Persian]. 
Shi’e, I., Habibi, K., and Torabi, K. (1389). Investigating the vulnerability of cities against earthquakes using the method of 
analysis of the case study of the 6th district of Tehran, the International Conference of Geographers of the Islamic World:p 
12. [In Persian]. 
Fathi Rashid, A., and Gholizadeh, E. (1387). Passive defense in urban exhausted tissues. The second safe city conference in 
Tehran, 33-49. [In Persian]. 
Ghadiri Motlagh, Q., and Shorjeh, M. (1387). The position of councils in managing the adjustment of the urban crisis, p7. [In 
Persian]. 
Qashqai, P. "Investigating the Rate of Urban Textile Vulnerability and Proposed Recommendations", M.Sc Imam Khomeini 
International University, Qazvin, 2011. [In Persian]. 
Kashani Joo, Kh. (1378). Investigating the role of urban design in unexpected events. Supreme Council of the Provinces, No. 
24, p16. [In Persian]. 
Mohammad Zadeh, R. Investigating the role of open spaces in the communication network in reducing earthquake damage 
(Case study of Baghmeshehah neighborhood of Tabriz). Masters, Shahid Beheshti University, 2010. [In Persian]. 
Monzavi, M, Soleymani, M. Tavallaii, S and Chavoshi, E (1389). The vulnerability of endangered tissues in the central part 
of Tehran against earthquakes (Case 12), Human Geography Research No. (73), pp1-18[In Persian].. 
 
References (in English) 

Antonioni, G., Gigliola, S. and Cozzani, V.,)2007(, A Methodology for the Quantitative Risk Triggered by Seismic Events, 
Journal of Hazardous Materials, Vol. 147, No. 1-2, PP. 48-59. 
Bahrainy, H. (1998).  Urban Planning and Design in a Seismic- Prone Region (the Case of Rasht in Northern Iran).  Journal 
Og Urban Planning and Development (December). 
Brown, C. (2010).  The 21st Century Urban Disasters.  CHF International: 1–6. 
Cheng, F.Y., and M.-S. Sheu. (1995).  Urban Disaster Mitigation: The Role of Engineering and Technology.  Elsevier (July). 
Cozzani V, Gubinelli G, Antonioni G, Spadoni G, Zanelli S. (2005). The assessment of risk caused by the domino effect in 
quantitative area risk analysis, J Hazard Mater., 127(1-3):14-30.  
Grazia  De  Paoli, R. (2012).  Urban Heritage and Methodologies of Renewal.  Hellenic Association of Regional Scientists: 
15. 
k.jha, A., and Bernstein J. (2010). Safer Homes, Stronger Communities ( aA Handbook for Reconstructing After Natural 
Disasters). Washington DC: The International Bank for Reconstruction and Development/ The World Bank. p408. 



 

 

 
  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.08, Issue 21, Autumn 2019 

 
Luthra, A. (2009).  DISASTER RISK REDUCTION to Be the Worst  Hazards  Causing  Widespread.pdf.  Guru Ramdas 
School of Planning  Guru Nanak Dev University, Amritsar (November): 10. 
Mittal, V. (2007).  Amendments in Town & Country Planning Legislations for Safety in Natural Hazard: 36. 
Rashed T, Weeks J. (2003).  Assessing Vulnerability to Earthquake Hazards Through Spatial Multi-Criteria Analysis of 
Urban Areas.  Geographical Information Science 17 (6): 547–576. 
Wolfe R, Myer, and Susan G. Heikkala. (1981).  Urban Scale Vulnerability: Proceedings of the U.S.-Italy Colloquium on 
Urban Design and Earthquake Hazard Mitigation.  University of Rome: 161. 
Sengupta, b.k, and Haimanti Benerji. (2009).  DISASTER MITIGATION STRATEGIES THROUGH LAND USE 
PLANNING AND ZONING IN AN URBAN CONTEXT  (November): 20. 
UN-HABITAT. (2007).  Enhancing Urban Safety And Security Global Report on Human Settlement.  Earthscan in the UK 
and US: 448. 
 




