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Abstract: Natural disasters represent a major problem for many big cities. The biggest part of the 
population is in cities, which makes the concept of urban planning be a significant problem for the 

decision makers. In this paper, there are presented the results of a comparative analysis of the disaster 
risk management practices between Bucharest and Ciudad de Mexico in South America; and Istanbul 
in the euro-Mediterranean region. The analysis shows that all three cities have made considerable 
efforts regarding the risk analysis, especially in earthquakes. The elements they took into 
consideration are: the political engagement, identifying risks, the institutions and managing 
knowledge. Finally, the papers concludes by reasoning that the local authorities must focus more on 
reducing risks in order to reduce the physical vulnerability and to reach urban durability. 
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1. Introduction 

 

Natural disasters were associated in the past with 

rural populations and poor countries (Mitchell, 

1999a). But as the world’s population continues to 

move to urban areas (Ghajari et al., 2017), cities are 

facing a high risk of natural and anthropic disasters 

(Sennewald, 2016).   

Vulnerability in case of disasters is higher today 

than in the past as a result of population growth, the 

number and complexity of buildings, services and 

infrastructure in a city (Ilkisik et al., 2010). Thus, 

very large cities begin to be affected by disasters in 

ways that challenge available scientific knowledge 

and existing management institutions (Mitchell, 

1999b). The economic and human losses caused by 

natural hazards are influenced by the quality of 

urban management and exacerbated by the lack of 

urban expansion planning (World Bank, 2011). 

Economic damages produced annually globally are 

of several billion dollars (Guha-Sapir and et al.,  

2011). This estimate takes into account the effects 

of physical damage on the built environment, the 

cost of care for the population and economic losses 

(Walker et al., 2014). Unless action is taken to 

identify and manage the risks of disasters, the 

resulting losses will have serious implications for 

the safety, quality of life and economic performance 

of cities (World Bank, 2011). 

Identifying potential risks and developing urban 

vulnerability reduction plans are key to achieving 

urban sustainability (Li et al., 2016;  Sharifi, 2016). 

Cities can better plan and respond if the location 

and nature of risk is known and also if risk 

assessment and management processes are 

integrated into urban management and development 

programs (World Bank, 2011). 

Risk management must identify urban 

vulnerability and suggest measures to reduce it 

(Cardona, 2005). The vulnerability of the 

population to an earthquake or other disaster 

depends on the combination of factors that directly 

affect them (e.g. structural damage and access to 

trauma centres) and indirect (e.g. socio-economic 

disadvantage) (Rygel et al., 2006, Flanagan et al., 

Fekete 2012; Smith 2013, Ghajari et al., 2017). 

And, urban vulnerability is the degree of damage to 

a city’s components (Brooks, 2003). 

Risk management plans have four stages: risk 

reduction, training, response and recovery (World 

Bank, 2011). Risk management is an integral part of 

urban crisis management (Cervelli et al., 2016) and 

many studies have been undertaken on the 

application of GIS in crisis management and 
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modelling under different risk conditions (Armaş 

and Radulian, 2014;  Nejad et al., 2015; Zhao and 

Liu, 2016; Khamespanah et al., 2016). Thus, GIS-based 

decision analysis techniques have been used in 

disaster assessment, risk prioritisation and land use 

planning (Ghajari et al., 2017). 

The present study builds on existing research 

demonstrating how natural hazards pose threats to 

the safety of the population. For example, 

earthquakes have been major natural hazards since 

the last century in major cities: Tokyo, Los Angeles, 

San Francisco, Mexico City, Lima, Istanbul and 

Bucharest (Mitchell, 1999b; Mitchell, 1999c; 

Gheorghe and Armaş and Gheorghe, 2015). 

This study aims to analyse disaster prevention / 

reduction plans in Bucharest and other two major 

cities: Istanbul and Ciudad de Mexico. We chose 

these two cities due to the presence of the metro 

line, the fact that they are cities with a high 

population and the high potential for a seismic 

occurrence (Fig. 1). 

  

 
Figure 1. Location of the Bucharest, Mexico City and Istanbul cities 

 

2. Approaches to urban risk management 

and planning 

 

Urban risk assessment is ideally carried out as part 

of a cyclic risk assessment process, development 

and implementation of a risk management plan and 

monitoring of progress in risk reduction (World 

Bank, 2011). However, the most widespread form 

of public or private service is the planning of post-

disaster reconstruction activities in urban areas 

(Spangle, 1991). Although the potential role of 

urban planning in reducing earthquake damage is 

often mentioned, the number of cases of plans or 

implementations in this area is very rare (Balamir, 

2004).  

The disaster preparation plan has the following 

elements: hazard identification; assessment of areas 

and critical activities (industries, infrastructure); 

loss estimation (economic modelling); establishing 

the optimal reduction strategy; risk reduction 

(microzonation, early warning); preparing the 

response team; communication and education 

(World Bank, 2018). 

 

2.1. Seismic risk management and planning in 

Istanbul city  

 

The city of Istanbul has been an important centre in 

the social, economic, geopolitical, commercial and 

cultural spheres for at least two millennia. Although 

Istanbul is a very old city, it grew very fast, 

especially after the 1950s. Thus, its population 

increased from 1 million (in the 1950s) to 12 

million (Ilkisik et al., 2010). And, the number
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of buildings has reached about 1,300,000 (Nilay et 

al., 2019). Istanbul and its surroundings are the 

settlements that have been affected by many 

earthquakes throughout history. Historical records 

for the past 2000 years (Ambrayses, 2002) statistically 

reveal the re-emergence of a destructive earthquake 

that strikes Istanbul every century (Nilay and colab., 

2019). The last two major seismic events that took 

place in eastern Marmara in 1999 are the 

earthquakes from Kocaeli and Dâmbătă. Although 

Istanbul is 90 km from the epicenter of these 

earthquakes, the damage to many buildings and the 

loss of life were great (Ersoy and Koçak, 2015).  

Istanbul’s problems with seismic risk range from 

the poor technical quality of buildings to 

uncontrolled urban growth and an inflexible 

planning system that remains incompatible with city 

dynamics (Ilkisik et al., 2010).  The JICA study 

(2002) estimated that a major earthquake of Mw = 

7.4 near Istanbul could cost more than 50,000 lives 

and cause economic losses of more than 60-70 

billion dollars. A study performed by the 

Construction Chamber (2005), which is based on 

1278 buildings (0.1% of the total) in different 

locations in Istanbul, indicates a medium quality of 

concrete (Nilay and colab., 2019). The high seismic 

potential of North-Anatolian Plates (NAF) in the 

Sea of Marmara poses a great risk to Istanbul 

(Ersoy and Koçak, 2015). Also the construction of 

the metro tunnels between Taksim and Yenikapi 

caused damage to a building in the French consulate 

(Seeley, 2001). 

In view of these risks, the Istanbul Metropolitan 

Municipality runs a micro-zoning project in the 

south-western part of the city and has recently set 

up the Disaster Coordination Centre (AKOM) to 

improve preparation and seek reduction and 

prevention options (Fernandez et al., 2019; Nilay et 

al., 2019). Studies on "Istanbul’s earthquake risk 

assessment" and finding suitable solutions for 

complex "risk reduction" issues, "Istanbul's General 

Earthquake Plan (EMPI)" was commissioned by the 

Istanbul metropolitan municipality (IMM) to a 

consortium that involves four universities in 

Turkey. The EMPI was completed in 2003 and 

identified 13 risk sectors. Implementation of the 

EMPI was done in the Zeytinburnu district, which 

was determined in the JICA and EMPI study as one 

of the risky neighbourhoods in Istanbul (Ilkisik et 

al., 2010).  

The scope of the Earthquake Master Plan for 

Istanbul includes work to be done in the following 

areas: assessment of the current situation; seismic 

assessment and rehabilitation of existing buildings; 

aspects of urban planning; legal issues; financial 

issues; educational issues; social issues; issues of 

risk management and disasters. The Istanbul 

Metropolitan Municipality has also set up a 

strategic plan for Istanbul’s disaster mitigation 

(SPDMI) to reduce seismic risk by focusing on the 

construction of buildings resistant to disaster 

(World Bank, 2018). 

 

2.2. Seismic risk management and planning in 

Ciudad de Mexico city 

 

The city of Mexico is one of the largest urban 

agglomerations in the world. This city has grown 

steadily since the 1930s both physically and 

demographically, reaching the climax in the 1960s, 

and by the 1990s physical expansion (urban 

expansion) has formed a continuous urbanized area 

(World Bank, 2011). Mexico City has the largest 

metro system in Latin America, over 200 km 

(Dickson et al., 2012). The city of Mexico extends 

in all directions, but mainly to the east and north, 

where there are less restrictive physical barriers. On 

the one hand, much of the older, but not necessarily 

poorer, central city is exposed to high earthquake 

risks, while most peripheral areas are relatively safe 

in earthquakes (Mitchell, 1999a). 

The geophysical characteristics of the city, the 

size of the population and the presence of the risk of 

multiple natural hazards underline the city’s need to 

implement urban management programs (World 

Bank, 2011). The last major earthquake in Mexico 

was in 1985 and was 8.2M magnitude (Nadelman et 

al., 2019). 

The international community has drawn 

attention to the disaster risk of Mexico City. The 

World Bank is involved in disaster risk assessment 

in Mexico, making recommendations to reduce this 

risk and support the process. The World Bank 

recommends Mexico to adopt a three-steps 

approach: to identify risks, reduce possible damage 
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and transfer risk to insurance companies and capital 

markets (Kreimer et al., 1999). 

 The Mexican Government is duly focusing on 

four key areas: "Strengthening the regulatory and 

supervisory requirements of the insurance sector, 

establishing a comprehensive disaster financing 

structure, promoting public insurance policies 

related to loss reduction programs in uninsured 

sectors, and strengthening risk assessment and the 

implementation of structural measures, such as 

micro-zoning and building code compliance". 

(Guerra-Fletes, et al, 2006). 

The Urban Risk Assessment Approach (URA) 

can be initiated as part of the urban planning 

process so that it can be integrated with existing 

urban management tools and functions (World 

Bank, 2011).  

The URA methodology has been implemented in 

four cities (Mexico City, Jakarta, Dar es Salaam and 

São Paulo) and will be done again with the support 

and guidance of various international agencies as it 

is launched globally. 

In the two decades since the earthquake, Mexico 

has taken important steps in addressing the risks of 

earthquakes and other dangers. These are: technological 

advances in earthquake monitoring and citizen 

training programs (evacuation simulations, disaster 

readiness in hospitals). This includes developing 

their geographic information systems (GIS) 

capabilities and modelling for risk assessment and 

anticipation. The Community was actively involved 

in the 1985 recovery process, which led to the 

creation of the Ministry of Social Development in 

1987 (Secretaria de Desarrollo Social - SEDESOL) 

with a role in improving communication and 

cooperation between the government and civil 

society (Nadelman et al., 2019). 

For monitoring and warning in the event of 

earthquake, it was implemented in Mexico in 1991 

The seismic alert system (SAS) (Cuauhtémoc et al., 

2005). The most important of these include: The 

National Civil Protection System (Sinaproc) set up 

in 1987 to coordinate disaster readiness and 

response and the 1988 National Centre for Disaster 

Prevention (CENAPRED) hosted by the Autonomous 

National University of Mexico to link the world 

research and policy (Kreimer et al., 1999). 

In 1996, the Mexican government created the 

Fund for Natural Disasters (Fundo para Desastres 

Naturales (FONDEN), made up of three separate 

funds for infrastructure, agriculture and individual 

assistance (Earthquake Engineering Research 

Institute (EERI), 2003). 

In order to increase FONDEN’s ability to fulfil 

these responsibilities, in 2002 the World Bank 

provided FONDEN with funds of 404 million USD, 

allocated for re-capitalisation and disaster 

management activities (UN/ISDR, 2004,). 

Since January 2015, the early warning system of 

the meteorological phenomenon has been 

functioning. It was produced by the Mexican 

Spanish Meteorological Service (SCiESMEX). The 

aim is to provide a verified warning to the Mexican 

Centre for Disaster Prevention (CENAPRED) and 

to the public almost in real time (De la Luz et al., 

2017). 

 

2.3. Seismic risk management and planning in 

Bucharest city 

 

The city of Bucharest covers an urban area of about 

285 km
2
 and is located in the impact area of the 

Vrancea earthquakes (Fig. 2). In the case of 

Bucharest, the geometry of the source of Vrancea 

earthquakes with intermediate depth remains almost 

the same throughout the city (Bala et al., 2011). The 

earthquake that occurred on March 4, 1977, caused 

the collapse of 32 high-rise buildings in the central 

area of Bucharest and the deterioration of many 

buildings (Mândrescu et al., 2007). 

Bucharest is a city with over two million 

inhabitants and rapidly developing. Thus, the civil 

engineering industry is facing new challenges 

related to the need to have deeper buildings with 

deeper underground, a developing network of 

subway lines and several bridges with foundations 

made of large diameter stones. All of these new 

works have an important impact on the stability of 

the upper soil (Poncos et al., 2013). 

Because post-disaster planning is essential for 

providing emergency services and other civil 

protection services in affected areas (Merciu et al., 

2018) the risk analysis and coverage plan was 

adopted (PAAR). 
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Figure 2. Subcrustal seismicity of the Vrancean epicenter (depth> 60 km) (ROMPLUS catalogue,  

Oncescu and colab., 1999) 

 

PAAR includes: the potential risks identified at 

the level of the administrative-territorial units, the 

measures, the actions and the resources necessary 

for the risk management. 

PAAR’s objectives are to ensure that all factors 

involved know the tasks and attributions that occur 

prior to, during and after the emergence of an 

emergency situation, to create a united and coherent 

framework of action for the prevention and 

management of emergency generating risks and to 

ensure an optimal response in an emergency, 

appropriate to each identified risk type. 

The design of the capacities and resources 

necessary for the response, their planning so as to 

minimize the human and material losses, cannot be 

achieved without an assessment as close as possible 

to the reality of the seismic hazard present in the 

capital. In the case of a high intensity earthquake, it 

is necessary to analyse the emergency situations 

that can be generated by the damage of the high and 

very high buildings in Bucharest and the way of 

intervention in these buildings. The area with the 

highest seismic risk at the city level is the historical 

centre (Gheorghe and Armaş, 2015).  

Also in 2016 a rescue command point (fire 

brigade, doctors, and representatives of public 

utility companies) was put into use in Bucharest and 

will bring together the dispatchers of all forces 

intervening in the event of a major disaster (Ichim, 

spokesman for Bucharest Town Hall). 

 

3. Comparative analysis  

 

Vulnerability is the potential for loss. The most 

common change in the components of the hazard is 

the increase in polarization and spatial segregation 

of groups with different degrees of vulnerability to 

disaster. Qualitative contrasts are the clearest in 

major cities in developing countries (e.g. Mexico 

City, Lima, Dhaka, Bucharest), “but the sheer 

volume of recently arrived poor migrants from rural 

areas tips the quantitative effect heavily towards the 

poor end of this spectrum” (Mitchell, 1999a). 

Recently, several organizations and researchers 

have focused their interest in developing 

standardized tools to help governments and 

stakeholders understand, monitor and establish 

disaster risk indicators and benchmarks, among 

which Cardona (2010), Mitchell (2003) and other 

organizations such as PNUD and the World Bank. 

The World Disaster Reduction Conference, 

organized in January 2005 in Kobe, Hyogo-Japan, 

adopted a "Framework for Action 2005-2015: 

Strengthening the Resilience of Nations and 
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Communities in case of Disaster", known as the 

Hyogo Framework for Action - HFA. This 

framework includes five thematic areas that set out 

an initial core of principles and objectives, each of 

which includes several key components to be 

analysed (Fernandez et al., 2019): political 

commitment and institutional development 

(governance); identifying risks; knowledge 

management; applications for risk management; 

preparation and management of emergency 

situations. 

Istanbul is definitely ahead of the overall 

management plans in the catastrophic risk 

implementation process. The practice, which 

reflects the efforts of the city to reduce physical, 

social and institutional vulnerability, Istanbul City 

Hall (IMM) has requested at four major technical 

universities: Bogazici, Istanbul, Middle East and 

Yildiz, to prepare a Master Plan for Earthquake in 

Istanbul. For the implementation process, the city 

decided to focus on urban renewal, refurbishment of 

selected structures, application of building codes 

and universal earthquake insurance for general 

purpose buildings (Fernandez et al., 2019). 

In 2015, the PEER report (Evaluation Program 

for EU cooperation) was presented. This report is an 

analysis of the situation in Turkey as presented in 

December 2015. Turkey’s risk management system 

is organized around the risk management cycle and 

is particularly strong in terms of readiness and 

response (EERP). The problematic areas in the 

Turkish legal system that may create obstacles to 

these strategic plans are: issues related to 

institutional responsibilities; planning issues; issues 

related to the embedded environment (Fernandez et 

al., 2019) 

Ciudad de Mexico introduced a system of 

disaster management indicators. This is a 

multidisciplinary system that takes into account the 

expected physical damage, the number and type of 

economic losses, as well as social, organizational 

and institutional factors such as social fragility and 

the lack of resistance of the exposed community. 

Scenarios of deterioration previously developed for 

the city are used together with a set of indicators to 

develop this urban management program. Thus, an 

earthquake (7.6 on the Richter scale) in the South-

western state of Colima on January 21, 2003 tested 

the measures implemented by Mexico to improve 

disaster availability. A reconnaissance team at the 

Earthquake Engineering Research Institute (EERI) 

visited the municipalities of Colima, Manzanillo, 

Tecomán, Comala, Coquimatlán, Villa de Álvarez, 

Ixtlahuacan and Armería the day after the 

earthquake, investigating the effects of the 

earthquake as well as the government’s response. 

The team described the response as "fast and well 

managed" (Reporting of damaged structures was 

mostly by public teams doing rapid visual 

assessments, Earthquake Engineering Research 

Institute, 2003),  

The disaster risk in the city of Bucharest is 

treated in a reactive manner and limited preventive 

measures have been implemented. In addition, there 

is an obvious need to improve the exchange of 

information between relevant government agencies. 

However, implementation of the early warning 

Rapid Earthquake Warning System (REWS) is 

operational from 2013 (Ionescu et al., 2016). 

 

 

Table 1. Comparative analysis of risk management and planning in Istanbul, Mexico City and Bucharest 
 

Thematic 

areas/ 

Components 

Istanbul Mexico City Bucharest 

Politics and 

planning 
EMPI CENAPRED PAAR 

Legislation 

Disaster Law  

Civil Defence Law  

Development Law  

Law of Municipality 

General Civil Protection Law 

(LGPC) 

General Climate Change Law 

(LGCC) 

Regulation on defence against the 

effects of disasters caused by 

earthquakes and / or landslides; 

Regulation on Prevention and 
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Thematic 

areas/ 

Components 

Istanbul Mexico City Bucharest 

(1958)  

Building supervision 

Law 

 

International Development 

Cooperation Law (LCID) 

Organic Law of the Army and 

Air Force 

Management of Emergency 

Situations specific to earthquake 

risk and / or landslide; 

Resources  

National Allocation 

Fund 

Insurance for protection 

against earthquakes, for 

risk transfer adopted at 

the level of nations 

FONDEN 

Civil compulsory insurance in 

case of earthquake 

Building consolidation program of 

Class I buildings of seismic risk 

and posing public danger 

Organizational 

Structures 

Council of Disaster 

Management Centre 

(AYM)  

Disaster Coordination 

Centre (AKOM)  

SEDESOL 

  

Emergency Situation Committee 
of Bucharest Municipality, 

Operational Centre with 

Permanent Activity - ISUBIF 

Local Committees for Emergency 

Situations of Districts 1-6, 

Operational Centre for Temporary 

Activity 

Risk  

Assessment 

- Maps of seismic 

activity 

-Scenarios of 

damages in case of 

earthquakes 

GIS maps for modelling, 

assessing and anticipating risk 

- Maps of seismic activity 

-Earthquake damage scenarios  

 -Death toll and fire damage 

estimates  available. 

Early  Warning 

- Early warning system 

that also aims at 
preventing secondary 

effects such as fire, gas 

and electricity cuts.  

Seismic alert system (SAS) 
Rapid Earthquake Early Warning 

(REWS) 

Education  and  

Training 

General aspects related 

to Earthquake risks is 

offered in primary and 

high schools 

Evacuation simulations, 

disaster readiness in hospitals 

-Little training or formal education 

in primary and high schools 

Research  

Major focus has been 

the physical 

vulnerability of  

buildings 

Technical studies related to 

risk monitoring 

-Mainly technical research 

addressed to construction, 

hazards monitoring, 

 

 

4. Conclusions  

 

For risk management to be effective, it can no 

longer be a separate aspect of urban management; it 

must become a component of integrated programs 

that are designed to respond to the wider objectives 

of urban sustainability. Consequently, the purpose 

of risk management projects is to bring together and 

activate in every sector of risk, the related 

components of public administration, business and 

industry, NGOs and representatives of local 

communities in the long-term management of urban 

risks, to conclude mutual understanding of conduct 

and control (Nilay et al., 2019). 

This study evaluated the suggestions for 

risk management projects in Bucharest, Ciudad de 

Mexico and Istanbul. Following the analysis of 

these projects, we can say that the most complete 

risk management project is in Istanbul. Project, 

which can be taken as example to improve the risk 

management situation for Bucharest.  

Risk analysis and assessment, especially 

earthquake risk, does not seem to be a problem in 

the studied cities. All these cities have a good 

understanding of the dangers they face and major 

social and structural vulnerabilities have been 

identified; Consequently, the associated risks are 

fairly well known and accurately mapped. However, 
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serious limitations on governance and knowledge 

management have occurred in most cities.  
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