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Introduction

The emergency management system in Turkey has evolved and developed following natural disasters that occurred throughout the country.  The records of natural disasters in Turkey dates back to the Ottoman Empire, with the oldest documented earthquake occurring in Istanbul in the year 325.   This wealth of information has been examined and is presented in this manuscript.

The aim of the manuscript is to provide the reader with information regarding the current state of the emergency management system in Turkey, with its strengths and challenges.  Comparisons in emergency management are presented for major Turkish and American cities.
Hazards Affecting Turkey

 Turkey is unique in its location as it straddles two continents:  Europe and Asia.   The country has 81 provinces with a total population over 70 million people.  Earthquake occurrence is the leading hazard in Turkey, as the northern Anatolian fault crosses the country east to west, and the Anatolian fault spans the country north to south.  92 % of the country’s 780,580 km² area is prone to earthquakes due to these active faults. More importantly, 75 % of the countries industry is located in this active earthquake zone.

The second leading hazard in Turkey, in terms of economic loss is floods.  The Black Sea, Mediterranean and Western Anatolian regions of the country are at most risk, as seen from historic records.   The Black Sea region has secondary hazards of landslides that occur due to earthquakes and flooding.

The ministry of public works and settlements lists the cause of structural collapse between the years of 1900 and 2003 following a natural disaster as: 76 % caused by earthquakes, 10 % caused by landslides, 9 % caused by flooding, 4 % caused by rock falls and 1 % by avalanches.

Therefore, one can see that earthquake hazards lead to the largest structural losses in the country.
Vulnerability

 The city of Istanbul and its vicinity, situated in the northwest Marmara region of Turkey, has sustained the largest number of past large earthquakes in Turkey.  Therefore, in this manuscript, the vulnerabilities in this city will be outlined, and at the same time compared to the city of Los Angeles, in the United States.   The vulnerabilities related to earthquake hazards in Los Angeles, California, USA and Istanbul, Turkey (table 1) show the population and businesses in the respective urban areas that are susceptible to similar damage in a possible future earthquake.

Table 1.  Vulnerabilities related to Earthquake Hazards in Los Angeles and Istanbul (MEER, 2005)

	
	Los Angeles
	Istanbul

	Population
	3.8 million 
	11 million 

	Importance
	Second largest city in the USA 
	Largest city in Turkey, and business lifeline

	Earthquake Magnitude
	6.7 (1994) 
	Historically similar

	Cost of Damage
	$74 billion 
	$11 billion

	Housing Units
	1,337,706
	3,393,077 

	Miles of Streets, Highways, and Roads
	20,653
	3,915 

	Population Density-per-Square Mile
	7,876.8
	2,345

	Construction 
(% of Total Industries)
	6%
	6% 

	Manufacturing
 (% of Total Industries)
	8%
	32%

	Trade
 (%  of Total Industries)
	22%
	8%

	Transportation and Information 
(%  of Total Industries)
	6%
	54%

	Services 
(%  of Total Industries)
	47%
	54%

	Total Number of Businesses
	196,767
	229,000


The History of Disasters
The first known natural disaster in present day Turkey occurred in 325, in Istanbul.   The next documented earthquake that occurred in 553 in Istanbul is known to have caused significant damage throughout the city.  Information regarding disaster occurrence and losses following the foundation of the Ottoman Empire are documented, and are given in the Appendix to this manuscript.  The appendix shows the disaster timeline for both the Ottoman Empire and the Republic of Turkey.   

As earthquakes and floods are the most commonly occurring natural disasters in Turkey, the appendix lists the dates and (when possible) the names of the natural disasters.  The losses in terms of the total number of casualties and numbers of damaged buildings are listed.  Most importantly, the laws and regulations regarding disasters that were established or inaugurated following these disasters are given in the fourth row of the timeline.   The fifth row denotes which governmental offices and units were created following major events.   
The most significant disasters in Turkish history are listed below.

· The Great Istanbul earthquake of September 10, 1509.   The first known and documented assistance program in the Ottoman Empire provided those families that lost property 20 gold coins.   A new structural control mechanism was introduced.
· The Big “Hareket-i Arz” Earthquake of October 7, 1894 that occurred in Istanbul led to large losses.  The first covered shopping area in the Region, the Covered Bazaar partially collapsed, and parts of the Princes Islands, in the south of the city sustained heavy damage.

· Three significant earthquakes occurred in 1944.  The Ayvalık earthquake of  October 6, 1944 with magnitude 6.0 led to over 5000 structural failures.  The magnitude 6.0 Gediz earthquake of June 25, 1944,   led to over 3400 structural failures. The magnitude 7.2 Gerede-Çerkeş earthquake of February 1, 1944 caused 3959 casualties and over 20,000 structural failures.  As a result, the first Turkish National Earthquake Design Code was prepared.
· The 1950 Eskişehir Flood led to large losses, and assisted in the establishment of a central government office, the State Hydraulic Works in 1953.  
· The magnitude 7.2  Yenice-Çanakkale earthquake of March 18, 1953 that occurred in the northwestern part of the country led to 265 casualties and 6750 collapsed buildings.  These losses triggered an important national reconstruction law.
· The Bolu earthquake of May 26,1957 caused heavy damage to 5200 buildings.   The challenges following the magnitude 7.1 earthquake response to this earthquake necessitated an improvement to the civil defense law that took place one month later.  The Ministry of Housing and Settlements was also established in 1958, as a result of the losses of the Bolu earthquake.
· The magnitude 6.9 Varto Mus earthquake of August 19, 1966 caused large losses of life and property.  2396 casualties occurred and 20,007 structures sustained heavy damage.  These large losses led to seven major changes in the disaster law.
· The Erzurum Kars earthquake of October 30, 1983 had a magnitude of 6.9.   This earthquake caused over 1,000 casualties and led to heavy damage in 3,241 buildings.  This earthquake led to changes in the State of Emergency law of Turkey, and an update in the social services and orphanage laws.

· The March 13, 1992 Great Erzincan earthquake of magnitude 6.8 led to 653 casualties and heavy damage to over 8,000 structures. Most of the loss of life occurred in the mass care areas as the temperatures were low, and there were not enough blankets for the displaced citizens.  This earthquake occurred on the eastern portion of the northern Anatolian fault line.   Building codes and local municipality laws were updated following the earthquake.
· The magnitude 6.1 Dinar earthquake of October 1, 1995 caused heavy damage in over 14,000 buildings.  The structural failures occurred mostly in reinforced concrete 5 to 7 storey apartment buildings.   The laws regarding response to a disaster was updated following the losses of the Dinar earthquake.  
· The rupture of the western portion of the northern Anatolian fault on August 17, 1999 led to the magnitude 7.8 Kocaeli earthquake.   This large earthquake led to over 17,000 casualties and heavy damage in 73,342 structures. Over 100,000 residents were left homeless, and the earthquake caused loss in communication in the entire region.    The unprecedented 45 second long earthquake caused ground subsidence, liquefaction and landslides in the region, causing access ways to be closed, and stalling response efforts. This earthquake, occurring in the economic heart of the country, caused the central government to re-evaluate the disaster management system in Turkey.   A re-birth of the system occurred with the establishment of a General Directorate for Disaster Management, working with the Prime Ministry; inauguration of a mandatory disaster insurance program; update in the seismic design codes; and an improvement in the regulations for search and rescue.   Formal disaster management training and education was introduced following this major earthquake.
· The November 12, 1999 magnitude 7.5 Duzce earthquake occurred only three months after the major Kocaeli earthquake.  The same region was impacted by the earthquake, and structures with medium damage became heavily damaged or collapsed.  The total structures that sustained heavy damage in the Duzce earthquake were over 35,000.  The occurrence of the Duzce earthquake convinced Government officials that change in the disaster management system was necessary.

Other major disasters are listed in the appendix, disaster timeline.  Losses and legal changes are given in detail.
Disaster Policy 
Regulations for emergency and disaster management have a comprehensive structure in Turkey, and authority is distributed to several institutions as shown in Table 2.  The disaster management system in Turkey currently has a structure comprised mostly of crisis management, focusing on response and recovery. 


As seen in the table below, governors have the authority to direct disaster aid, debris management, food supply, and major tasks during a disaster. Therefore, most of the authority has been directed to the governors at the local level.  Mayors, whom are elected officials, assist in coordination.
Table 2. Major Laws/Regulations Related to Disasters and Responsible Ministries in Turkey
	Name of the Law
	Year/Law Number
	Related Ministry/
Institution
	Description

	Civil Defense Law
	1958/7126
	Ministry of Interior
	This law states “Civil Defense involves all kinds of unarmed protection and rescue measures and activities undertaken in cases of enemy attacks, natural disasters and big fires, in order to minimize loss of life and property, provides immediate repair and restoration services for the protection and preservation of all public and private establishments that are deemed essential to the society, promote utmost public support to defense efforts and keep up the spirit behind the front-lines”.

The Organization and Functions of the Ministry of Interior lists down the functions of the General Directorate of Civil Defense as follows:

1. organization of national civil defense services

2.ensuring that civil defense services are planned and implemented in public institutions and agencies and providing for their coordination and supervision

3. planning and implementation of all kinds of unarmed protection and rescue measures, emergency rescue and first aid operations

determination of measures for fire protection and prevention, setting standards for fire departments and training their personnel, as well as providing for their coordination and supervision

4. training of civil defense personnel and keeping the public informed about civil defense actions

5. management of private civil defense fund

6. Conducting secretarial work on defense issues for the Ministry and performing other duties assigned by specific laws.

	Law Related to Precautions and Aids for Disasters Effect Life in General

Construction/
Development Law
	1968/7269

1985/3194
	Ministry of Public Works
	1. The Disaster Law (7269) dates back to1959 and is administered by the Ministry of Public Works and Settlement, and

2. The Development Law (3194), initiated in 1985 and is administered by the Ministry of Public Works and Settlement. Historically, the Disaster Law has provided for the management of disaster response, relief and reconstruction. Primary emphasis has been placed on the organizational responsibilities for crisis management and the distribution of assistance to disaster victims. The disaster mitigation component of the Disaster Law is represented by the inclusion of “Design Principles for Buildings in Areas Subject to Disaster” and the evaluation of natural hazards as a component of urban master plans.

The Disaster Law provides for, among other topics:

• Emergency relief and operations, and the preparation of a management brief

• Principles in the determination of effects of disasters on social life

• Determination of the rights of victims of disasters

• Discounts to be made in the payment programs of the disaster victims for buildings constructed by public means

• Principles of distribution of the residual buildings and property

• Building codes for buildings in areas subject to disasters

• Principles for the valuation of the remains of damaged property

The Development Law generally governs the terms of regulation and procedure for the preparation of urban master plans and permits private construction and use of buildings.

The Development Law provides for, among other topics:

• Uniform development of urban areas

• Preparation, enforcement and revision of development plans

• Development of areas where planning is not mandatory

• Land rearrangement procedures

• Authors eligible to prepare urban plans

• Authors eligible to prepare topographical maps

• Responsibilities and liabilities on the technical personnel other than urban planners, architects and engineers

	Law of Turkish Atomic Energy
	1982/2690
	Prime Ministry / Turkish Atomic Energy Agency
	The Turkish Atomic Energy Authority (TAEK) was established by Turkish Atomic Energy Authority Act No. 2690 in 1982 and replaced the General Secretariat of Turkish Atomic Energy Commission established in 1956. In this Act, TAEK is defined as a judicial organization under the direct supervision of the Prime Minister and authorized for drawing up regulations concerning radiation protection, licensing and safety of nuclear installations and radioactive sources.   TAEK undertakes all regulatory activities concerning nuclear safety and security, as well as radiation, waste and transport safety. TAEK is authorized to inspect nuclear installations to ascertain whether the conditions laid down in the relevant regulations and in the license are being implemented. Institutions responsible for nuclear installations subject to such inspections are obliged to supply all necessary information and provide authority officials with free access to their premises. 

	Extraordinary Situation Law
	1983/2935
	Council of Ministers
	The code lays down the provisions to be implemented where there is a need for a declaration of a state of emergency in cases of serious disturbances of public order by epidemics, serious economic recessions, and comprehensive terrorist acts in order to distort the democratic order established by the Constitution and to eliminate fundamental rights and freedoms.

	Regulation on Emergency Response Organizations and Planning Principles for Disasters 
	1988/12777
	Council of Ministers, Turkish Red Crescent
	This regulation indicates the establishment of central and provincial organizations and the fundamental principles of the plans with regard to emergency management. The aim of this regulation is to regulate the establishment and duties of emergency relief organizations in

Order to transfer the initial relief to the disaster region and the victims in the fastest way in case of disaster, by planning all the means of the State before the disasters. In this context, this regulation specifies the duties and cooperation of the governors, affiliates, military organizations which take part in the management of emergency services and emergency relief plans of the Red Crescent.

	Regulation on Management of Prime Ministry Crisis Center 
	1997/8716
	Council of Ministers
	The Prime Ministry Crisis Management Center regulates the

Organization, proceedings, operating methods, duties and responsibilities of the Central Crisis Management Center. The administrational structure of the Center is composed of the Regional Crisis Management Center and Crisis Center. The primary duties of the Center are to mitigate crisis and to manage the activities required to eradicate them. It is also responsible for making sure that the crisis will be dealt with minimum casualties by ensuring the coordination, cooperation and effectiveness between the   Staff, the relevant ministries, organizations and institutions in the execution of services and activities.

	Regulations on Additional Items on Disaster Effect Life Law
	1999/580
	Council of Ministers
	Decree Law numbered 580 on Adding Temporary Articles to the Law on Measures to be taken against Disasters Effective on Public Life and Relief to be Provided.

The allocation and transfer of treasury land and law alienation on land transactions, will allow homeowners to have rights in accordance with the provisions of this Act, to have access to loans.

	Regulations on Disaster Mitigation
	1999/582
	Council of Ministers
	Decree Law numbered 582 entails information regarding debris removal following a disaster. The Prime Ministry, and the Local Government support an Emergency Fund Program that provides resources from  the Ministry of Finance in disaster response, according to this decree.

	General Directorate of Turkish Emergency Management 
	1999/583
	Council of Ministers
	Decree Law numbered Amending and Accepting the Decree Law no 583 on Office of

The Prime Minister’s Organization. General Directory of Emergency Management attached to the Prime Ministry (Decree 583; 11.22.1999). The unit was established with a staff of 16 and was soon after promoted to a General Directorate responsible for high level coordination. The functions of the General Directorate include; (1) coordination of post disaster activities; (2) formation of emergency management units in public organizations; (3) promoting and supporting disaster mitigation measures; (4) short-term and long-term planning of related tasks; (5) formation and management of data banks; (6) coordination of relief equipment and vehicles; (7) formation of technical committees. 

	Regulation on Civil Defense and Municipality Law 
	1999/586
	Council of Ministers
	Decree Law numbered 586 on Amending Civil Defense Law and Municipalities Law. 
Directorates of Civil Defense for Rescue and Emergency in the Ministry of the Interior (Decree 586 and 596; 12.27.1999 and 04.28.2000). The Ministry of the Interior decided to set up 11 provincial directorates equipped with necessary vehicles and devices recruiting 2500 
personnel and 300 on a contractual basis, to prepare detailed local plans for their training and  exercises. These are to reinforce the provincial rescue and aid committees and local relief forces with more professional and alert reserves at strategically stationed regional centers. 

	Natural Disaster Insurance 
	1999/587
	Council of Ministers
	The aim of this Decree based on Code No. 7269, is to set the procedures and fundamental principles of mandatory earthquake insurance which will compensate the building owners or beneficial owners for the material loss or damage of their premises caused by earthquake. The Decree includes; the freehold property specified by the Code No. 634 regarding “Divided co-ownership”, the settlements built on properties that are registered in title deed as private property, business establishments, offices, and freehold property used for similar purposes within these settlements, and other settlements built by the State due to natural disasters or settlements built by loans granted. Public buildings and buildings in rural areas are exclusive of this decree.

	Regulation on Construction Control
	1999/595
	Council of Ministers
	Decree Law numbered 595 on Construction Control. The aims included: ensuring life and property safety in buildings; preventing unplanned, uncontrolled and low-quality construction; ensuring proper construction; protecting the rights of those whose property is damaged; and compensating losses.

	Regulations on Civil Defense Law
	1999/596
	Council of Ministers
	Decree Law numbered 596 on Amending Civil Defense Law.

Civil defense search and rescue units with the provincial directorate of civil defense directorate of search and rescue teams are created within hours. 

	Municipality Law
	2004/5272
	Council of Ministers
	The main legislation that gives additional power and responsibilities to

Municipalities. According to this law, a municipal administration can be established in localities of more than 5,000 inhabitants with a referendum. As to provinces and districts, municipal administration has to be instituted irrespective of their population.  Metropolitan municipalities are defined as "Cities which comprise more than one district within their own boundaries". This concept was introduced by the Act of Metropolitan Municipalities (No: 5216). 


The Turkish Emergency Management Directorate (TEMAD) (law 1999/583) was established as a central coordinating agency focusing on mitigation, long term strategic planning, preparedness, training and logistic planning for natural and man-made disasters.

Organization of the Turkish Emergency Management System



 The local organization of emergency management in Turkey includes five levels.  The largest being the provincial level and the smallest being the neighborhood scale.   In Table 3, one can see an example of the city of Istanbul, with the various population scales, their corresponding governing body, the administrative units, as well as the expected responsibilities.    
Table 3.  Stages of Disaster Management Governance in Istanbul

	Administrative Unit
	Governing Body
	Disaster Management Organization
	Scale

(population)
	Responsibility

	Province 
	Governor
	Disaster Management Center (AYM)
	10,000,000 
	Emergency resource management, general coordination, relations between central and local management

	Greater

Metropolitan Region
	Greater

Metropolitan Mayor
	Disaster Coordination Center (AKOM)
	8,800,000 
	Central management; coordination with municipalities; training; machinery, equipment, personnel, and infrastructure

	District
	District Governor, District Mayor
	District Disaster Management Center
	100,000–650,000 
	Building retrofit; allocation of facilities, equipment, and personnel; supervision

	Town Quarter
	Initiatives in Town quarters
	Police Station, Fire Brigade, Emergency Medical Center, NGOs, Public Training Centers, Schools
	~30,000 
	Direct intervention; community training

	Neighborhood 
	Neighborhood Leader
	Neighborhood Disaster Management Leader, Volunteer Groups
	5,000–15,000 
	Role sharing; identification of responsibilities; building community consciousness; volunteer search


An organizational chart of the administrative units given in table 3 is presented in figure 1.   The lower part of the chart includes the neighborhood scale, and the top is the Turkish Emergency Management Directorate (TEMAD) reporting to the Prime Ministry.   The Mayor’s office and the municipality services are depicted on the left side of the chart which includes the Disaster Coordination Center (AKOM).   This center works in collaboration with the Governor’s office. 
Figure 1.  Disaster management organizational chart for Turkey ( Şener et.al. 2002)

The structure for each level of governance in Turkey is as listed below:

National Level


The central government, including the Council of Ministers and TEMAD are the policy makers for disaster management in Turkey.  At the National level of disaster management in Turkey, the Ministry of Public Works and Settlements, Directorate for Disaster Affairs, is responsible for disaster related activities; including planning, mitigation, response and recovery, and works with TEMAD.   The national mitigation and preparedness efforts increased with the establishment of TEMAD.
Local Level


The local governance in Turkey is led by the governor, who is appointed by the Ministry of Interior.  The elected local official, the mayor, on the other hand, has authority in coordination during the response phase of disasters.  Each governor in Turkey directs a Disaster Management Center that holds regular disaster exercises in cooperation with the municipality.  The first responders including law enforcement and emergency medical services (EMS) are part of the governor’s office, whereas the fire brigade operates under the municipality. 

District Level


The governance at the district level in Turkey is similar to the local level, where there is an appointed local Governor, and elected local Mayor. Each district also directs its own Disaster Management Center, and Disaster Coordination Center. Each local governor goes through a Disaster Management training program.
District Emergency Response Teams and their responsibilities are defined in the second section of the Regulation (numbered 1982/12777) for Emergency Response Organizations and Planning Principles for disasters. The district rescue team and aid committee meet under the leadership of the provincial governor and with the participation of the Mayor. The Mayor has the responsibility of the coordination of response service groups in districts under the supervision of the provincial governor.

Neighborhood Level


The community based level for disaster preparedness and response is the neighborhood level. The elected local officials at the neighborhood level are not given a budget, or human resources to enable and empower them to be a part of the disaster management scheme in the country.  

Challenges and Opportunities

The disaster management policies in Turkey have evolved following major disasters that led to large human and economic losses.  The government has been able to initiate and update policies and make significant changes in the aftermath of disasters. 

However, there are challenges that need to be dealt with.  Currently there are both elected and appointed leaders in the local government, which lead to authority and responsibility uncertainties.  Coordination between these officials and non-governmental organizations has much room to improve.   Educational opportunities for disaster officials and workers are present, however, are underutilized.  

The participation of non-governmental organizations and volunteers in all phases of the disaster management system is not clear, and need to be specified.  


The disaster management system is based in the central government (TEMAD) and would benefit from having offices and authorities on a local scale.
Conclusion


 Policy changes and improvements in disaster management in Turkey took effect following major disasters, as depicted in the timeline appendix.   Most importantly, the improvements in the system following the 1999 Kocaeli and Duzce earthquakes are significant, and support for disaster mitigation efforts, including the initiation of the mandatory natural disaster insurance program, and establishment and training of building construction supervision and permit granting offices.

The administrative situations at the local governance level, up to the central government level have been presented in detail.  The importance of coordination between the appointed governor, and elected mayor’s offices in disaster management has been reiterated.

            A significant policy change, as a consequence of the earthquakes in the 1990’s, was the inauguration of the Turkish Prime Ministry, Emergency Management Directorate (TEMAD).  This central government agency was developed in 2000 under the funding and auspices of the World Bank.


The rapid population growth, migration and urbanization, environmental degradation, and the massive demand for housing in Turkey, over the years, has caused uncontrolled and sub-standard construction projects to be realized.  Turkey, therefore, is vulnerable to natural disasters at an unprecedented scale. Preparedness efforts and improvements in the disaster management policy have been sparked by the 1999 earthquakes, and work at all levels is steadily increasing with the ultimate goal of having a comprehensive and integrated disaster management program in place in Turkey.
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