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Abstract ï Türkiyeôs founder, Mustafa Kemal Atatürk  once wrote,  "Our true mentor in life is science." What would he 

have thought about February 6, 2023. What was not done prior and post-disastrous Earthquakes? This research paper 

stands for the people whose lives were lost unnecessarily in this human tragedy. The research will illustrate the following  in 

absolute detail. The lethargic response by both the Turkish government and its military to aid the affected regions which 

left destitute survivors amidst the toxic dust and rubble with their family members entombed in their former homes in 

subzero conditions. Secondly, the results will also show that Türkiye has a long history of seismic activity and the region in 

question was due for a large earthquake. Thirdly, vast comparisons were made between Türkiye and Japan; this draft will 

highlight the lack of action following the 1999 Kocaeli-Izmit quakes compared to the modernity of Japan where buildings 

and lives are preserved by a big number. Fourthly, the paper will prove the nepotism and corruption that has engulfed 

Türkiye within the building industry and the lax in enforcing regulations, and its presidentôs continued war on academe. 

Fifth, this research had also investigated the differences between Japanôs and T¿rkiyeôs earthquake early warning systems 

and building designs. Sixth, the investigation has proved once and for all that earthquake prediction is a fallacy, where the 

foremost authority in seismology has elucidated coherently on this issue, rather than academics stating publicly that another 

big quake could occur in a certain timeframe. Sixth, Turkish  politics is now in turmoil since this calamity, political party 

infighting trying  to score points shamefully prior to a pending election, while victims still suffer. Finally, this was a difficult 

project for this researcher to undertake, where so many lives and buildings destroyed, could have been avoided. 
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 Introduction 
As the preface, this author would like to convey oneôs condolences to the Republic of T¿rkiye and to affected people in northern 

Syria. T¿m t¿rk vatandaĸlarēnēn baĸē saĵolsun and пЯК ЩϦϼϝЃ϶  ̪ рϾϝЛϦ . 

Secondly, I would like to commend Turkish TV100 - especially seasoned journalist Uĵur D¿ndar and his colleagues for their vital 

reporting. Once this academic had the pleasure to meet Dr. Dündar when he received an honorary Doctorate in Northern Cyprus in 

2004/5. And thanks to Habertürk for their explorative debates throughout this terrible event. Both asked hard relevant questions 

directly, therefore informed the public of what was really occurring on the ground which actuated a global humanitarian support 

apparatus from friends and foes likewise, (International relations achievement) when they were really needed, as the Turkish 

government were veritably lethargic within its original response. This critical unbiased journalism was conveyed internationally, 

thus, supported all the aid organisations leading those to affecting a plan with haste to both southern Türkiye and northern Syria. 

As a result, this exploration has been conducted scientifically with coherent delineation and had instanced this authorôs empirical 

exploration findings.  

A Portuguese 1998 Nobel literature laureate once wrote: Man is a creature that is constantly ñunder constructionò, but also, in a 

parallel way, always in a state of perpetual destruction.  

At 04:17 on the 6th of February 2023, a disastrous 7.7 magnitude earthquake hit the Turkish south-eastern city of Kahramanmaraĸ, 

this preceded further huge tremor from the neighbouring region to the south named Gaziantep, registering an analogous violent 7.6 

magnitude Earthquake. Following oneôs reading of material pertaining the energy released, the finite results illustrated that it is not 

directly original to a weight or mass dimension like tons, still, to give you an idea of the quantum of energy released by a 7.7 

magnitude earthquake, it would be original to the energy released by exploding, 230,000 tons of TNT( trinitrotoluene). [49]. You 
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will observe from the calculations presented in this paper that in fact, the energy released on this day was a combined strength of a 

magnitude 8.0, moreover, equivalent to a yield and moment magnitude models of 1,500 Hiroshima Bombs dropped in 1945. 

Other areas affected were Hatay, Adēyaman, Malatya, Kilis, Osmaniye, including Diyarbakēr, ķanlēurfa, and Adana. Forty-eight 

hours following the ruinous event, numerous citizens remained on their own, sifting through the debris of their structures with their 

own bloodied hands trying to free their entombed family members in sub-zero temperatures. In short, this researcher and numerous 

transnational organisations have now bear substantiation to the lack of speedy action incontinently following this terrible event. 

However, the Turkish fortified forces could have supplied their multitudinous helicopters to all affected areas with brigades of 

specialists and of course aid. It is now without doubt following further investigation that the Turkish government failed its 

accreditation with the people through the ñ Golden period ò the first 72 hours post-event. The Jandarma (Military Police) and local 

police, were there on the ground, so where were their military compatriots for 4 days? To make matters worse for the ruling 

government and military commanders, a British fire service specialist team arrived in an affected area before the Turkish authorities 

had. Still, as this paper is related to the structural integrity debate and the mass mortality witnessed, however, Syria has not been 

included from the exploration data collection, owing to its structures had remained within its continued civil war independent locale, 

thus, their own respective integrities had been already substantially weakened from nonstop shelling. Moreover, for data analytical 

purposes, the statistics would not correlate sufficiently to relate to the Turkish data collection as comparable as an experimental 

group. Nonetheless, the main northern Syrian locales affected were Aleppo, Latakia, Hama, and with structures damaged and 

numerous reported to be ruined. [52]. 

According to the majority of citizens affected, was the response to the initial earthquakes, attributing too slow-lethargic relief to 

affected areas, and the laxed building regulations supposedly imposed by the current government, following its election victory in 

the aftermath of the devastating Kocaeli/Izmit quakes in 1999.  

The results of this study will show the deliberate negligence and the flouting of regulations throughout the building industry, 

whereby, has continued unabated since the said Kocaeli quakes. In short, this calamitous event was the most destructive in this 

authorôs living memory, -more so, compared to the two 1999 seismic events which occurred  in the same year. As these findings 

pertaining this research were being drafted, the total mortality rates were steadily approaching 45,000 souls lost, and ĕ 7,500 

buildings destroyed or rendered useless, therefore uninhabitable. The psychosocial impact on survivors has been added as a 

contributing variable in light of this disastrous episode; to investigate what can be achieved with modern applications of therapy 

for children, adolescents, and parents.  

This is the first scientific study that has been published since said atrocious event. This author will delineate all elements of this 

unnecessary loss of life, leaving no stone unturned in the literal and scientific sense. As Türkiye is a second home for this author, it 

is a duty to the citizens to decipher the untruth to the empirical. Thus, a comparison is made using logarithmic calculations of 

magnitude force of energy in line with current practices adopted in Japan. Equations follow USGS guidelines to ferment this 

arithmetic relationship with Geometric logarithmic calculations to discern the least differentiation of the mean between the 2011 

Great Quake of Japan compared to February 6, 2023. Additionally, should notable Turkish academics be publicizing forecasts and 

projections to the public, where there is first no validated science for this, moreover, their actions could inflame a very concerned 

populous, adding more psychosomatic stress to the mental trauma experienced. This study will explain the science accurately, for 

both the layman, and academics alike. 

According to the FBI, a serial killer is defined as the deliberate taking of more than a series of three or more lives or killings. [17 

p.7].  To be included within all the forthcoming prosecutions thereof, developers, structural engineers, surveyors, and municipality 

bureaucrats, of whom applied their respective stamped signatures to the planning permission phases, prior to the volatile buildingsô 

construction,  - ought to be deemed as mass murderers for profit. What would be a just sentence by the Turkish judiciary for such 

heinous crimes?  

Finally, one would like to convey appreciation to one of the worldôs renowned seismologist Dr. Lucy M. Jones for replying to 

certain questions that was asked of her. This study would not have been achieved without her specialist knowledge therefore, 

contribution to the controversy of earthquake prediction. [18]  

With thanks from this author for the exposition of data in said research, thus, to aid all the affected citizens of Republic of Türkiye.  

It has been oneôs academic vocation over three decades to aid the memory of the lives that were unfortunately lost due continued 

administrational negligence of the highest order.  

 

Abbreviations and Acronyms 

USGS ï United States Geological Survey.                           WDMMAïWorld Directory of Modern Military Aircraft                                                                                                                              

TRT ï The Turkish Radio and Television Corporation.       ADRC ï Asia Disaster Reduction Center. 

 

Method1  

 Firstly, this body of research itself was comprised of fluid elements from historic data to current data streams prior to and 

post-earthquakes. Finally, i) Mathematically ï Statistically, Standard Deviation Deaths Caused & Margin of error between the 

Magnitude of Earthquakes of Türkiye and Japan Difference in Error was used as a viable instrument. ii) Geometric Mean Tool was 

used for a Larger Proportionate variable as Honshu 2011, which was a much larger quake within the data group compared to 

averages experiences in Türkiye. iii) USGS magnitude scales and logarithmic calculations have been assigned to discerning force 

and severity of single quakes and a combined quake scenario which is pertinent to this study of south-east T¿rkiyeôs tragedy. 
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Delimitations  

 The premise of this research was to expose the shoddy regulations enforcement and malpractices within the Turkish 

construction industry; Finally, detailed comparisons and statistical analysis has been reflected within all data presented following 

all variables within the datasets, conforming to standard objective analytical practice within empirical discovery. 

 What had caused these recent series of Earthquakes in both Gaziantep and Kahramanmaraĸ within Nine hours of each 

other?  

 

             Figure 1.  The Three Tectonic plates (Levhasi) involved with two high magnitude quakes. 

 
                  Source: Prof. Dr. Mehmet Cel©l ķengºr ï Istanbul Teknik University. (2023) Haber Turk.  

 
 In short, there was a great slip between the plates resulting in a release of energy that had travelled 500 kilometres along 

the southern Anatolian fault. Noted Turkish Geologist Professor Mehmet Cel©l ķengºrôs model  fig. 1. Was simple to delineate for 

the general public and to visualize for this paperôs purpose. [43]. 

  

 At this moment in time, this study will take you through the findings step-by-step obviously commencing with the 

history of Turkish tectonic-seismic events leading to a more comprehensive overview of the resulting situation which occurred, 

via these extrapolated data findings, Commencing with T¿rkiyeôs long seismic history. 

 

T¿rkiyeôs Seismic History2 

Turkey is internationally recognized as a very volatile area of tectonic activity.  

 

                     Table 1. Turkish Seismic Activity over the past 2000 years. 
 

No.    Year    Rulers    Location Magnitude 

(MW)  

 ĕ Deaths 

Recorded        

1. 11 A.D.  Roman  Manisa               7.0      

2. 115   Roman  Antakya ï 

Antioch 

              7.5 * (ĕ 260,000) 

3. 141  Roman  Marmaris               7.0    

4. 141  Roman  Aegean Sea               7.0  

5. 526  Byzantine  Antakya               7.5 * (ĕ 250,000) 

6. 557  Byzantine  Constantinople               6.4  

7. 1268  Anatolian  Adana               7.0   (16,000) 

8. 1509  Ottoman  Istanbul            7.2-8.0 *   (13,000) 

9. 1653  Ottoman  Izmir ï Smyrna               6.8     (2,500) 

10. 1668  Ottoman  Samsung               8.0 *     (8,000) 

11. 1688  Ottoman  Izmir               7.0   (18,000) 

12. 1766  Ottoman  Sea of Marmara             7.1                                                                     

[Tsunami 

Istanbul]     

    (4,000) 
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13. 1855  Ottoman  Bursa               6.7     (1,900) 

14. 1859  Ottoman  Erzurum               6.1   (15,000) 

15. 1881  Ottoman  Izmir (¢eĸme)               7.3    xↄ (100) 

16. 1894  Ottoman  Izmit               7.0 (149,000) 

17. 1919  Ottoman Ayvalēk               7.0     (3,000) 

18. 1930  Republic Hakk©ri               7.2  xↄ (2,000)  

19. 1939  Republic Erzincan               7.9 *   (32,000) 

20. 1942  Republic Tokat               7.0     (3,000) 

21. 1943  Republic Kastamonu               7.2     (4,000) 

22. 1944  Republic Bolu               7.2     (3,959)   

23. 1966  Republic Muĸ               6.9     (2,600) 

24. 1970  Republic K¿tahya               7.2     (1,086) 

25. 1975  Republic Diyarbakēr               6.6 (ĕ 285,000)  

26. 1976  Republic Van               7.5 *     (3,040) 

27. 1983  Republic Erzurum               6.9     (1,055) 

28. 1999  Republic Gºlc¿k   17/8/99               7.4 *   (18,373) 

29. 1999  Republic D¿zce     2/11/99               7.2     (1,000) 

30. 2011  Republic Van               7.2        (604) 

31. 2020  Republic Elazēĵ               6.8          (41) 

32. 2020  Republic Izmir               6.9        (117) 

33. 2023  Republic Kahramanmaraĸ 

Time 04:17 

              7.7 *   â 

34. 2023  Republic Gaziantep 

Time +9 hours 

later (Same day) 

              7.6 *  Total 2 

Quakes 

    (45,000) 

         xↄ - ɛ   7.1  

                                               Key: * Denotes magnitudes higher than 7.4 on the Richter Scale.         

                                 Period of reflection since 1999 seismic events.  (MW) Moment Magnitude Scale. 

 

In Table 1. Over a four-imperator epoch clearly illustrates that the entire Republic of Türkiye has been a major seismic zone. In 

fact, to delineate further, at least five regions have had more than one major (For inhabited structures) tectonic event [6.1-7.5] over 

two millennia: Antakya = 7.5,7.5 Istanbul = 6.4, (7.2-8.0) Izmir = 6.8-7.0 Erzurum = 6.1- 6.9 and Van 7.2 -7.5. The period of 

reflection data since the 1999 episodes in both Gölcük and Düzce the same year, was also recorded to show the time period from 

this tragic time, to prior to the south-eastern T¿rkiye quakes registered in both Kahramanmaraĸ at 04:17 am February 2023 and 

Gaziantep nine hours later, yet once more, the very same day. The period of reflection or aftermath is categorized for the said nation 

to evaluate why so many inhabitants perished in 1999. And which measures are needed and had been implemented to prevent such 

casualties in the future? Moreover, the vital question to be asked is had corrective measures been implemented over the 24 years; 

were lessons learned since both August 17, 1999, and November 12, 1999, resulting in 17,845 deaths and 300,000 more displaced 

and rendered homeless? 

The data also shows that cities that had one major seismic event, would be In line with a further significant quake in the future. 

 

Table 2.  Earthquake Magnitude Scales. (Government of Canada) Revised 2021. [7] 

Magnitude                                                 Effects Experienced in each Seismic Event   
    Ò 3.5 This is rarely felt, but only while in a seated position. Hardly any damage was caused. 

   3.5 ï 5.4 This is usually felt, and rarely causes any major damage. 
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    < 6.0 Easily felt, well-built structures suffer slight damage, however, has a major impact on poorly designed and 

older buildings in smaller remote regions. 

   6.1 ï 6.9 Can cause significant damage to poorly erected structures and slight damage to other well-made dwellings 

in areas up to approximately a 100-kilometer radius in populated domiciled regions. (Loss of life) 

   7.0 ï 7.9 A ñMajorò earthquake. Large areas can receive significant structural damage over larger land 

masses. (Loss of life expected) i.e., Kahramanmaraĸ and Gaziantep. 

   8.0 - 8.9 A ñGreatò seismic event. Causes serious structural damage, and a significant loss of life over a wider area 

of several hundred kilometers long.  

       9.0 These are very rare episode quakes. Causes major destruction over 1000 km. Significant casualty figures 

can be expected. A disastrous event is realistically expected. 

     10.0 At this moment in time, there are no known faults in existence for this magnitude energy ñcatastrophicò 

earthquake. 

 
 Table 2. denotes both an Earthquakeôs magnitude scale inclusive of the effects experienced to the demography of given 

activity i.e., loss of life, structural damage, and fault disruption. 

 The conception of earthquake magnitude and the use of logarithmic equations to measure it were developed by a 

seismologist named Charles Richter, and his coworker Beno Gutenberg in the 1930s. Richter and Gutenberg created the Richter 

scale which assigns a numerical value to the quantum of seismic energy an earthquake emits. The Richter scale is based on 

logarithms, meaning that an earthquake with a magnitude of seven releases 10 times as important energy as an earthquake with a 

magnitude of 6, and 100 times as important energy as an earthquake with a magnitude of 5. The Richter scale has once more been 

replaced by the moment magnitude scale, but the conception of measuring earthquake magnitude using logarithmic equations 

remains a valuable tool in seismology. 

 The magnitude of an earthquake, such as a 7.7 magnitude earthquake, can be calculated using the Richter magnitude scale, 

its amplitude of the seismic waves the earthquake emits. A formula for earthquake magnitude is: 

 
Richter = M = log10(A/T) + K   Where the variables are: 

 

M is the magnitude  

A Maximum amplitude of waves in microns (1 micron = 0.000001 meter) 

T Period of the seismic waves in seconds 

K is a constant that varies depending on the seismograph used 

For the first Gaziantep 7.7 magnitude earthquake, the maximum amplitude of the seismic waves would be very large, and the period 

would be relatively short. The exact values would depend on the specific earthquake, but typically, the maximum amplitude would 

be on the order of 10,000 microns and the period would be on the order of 10 seconds. Using these values and a typical value of K 

= -2, the magnitude can be calculated as:  M = log10(10,000/10) - 2 = 7.7 

 

To calculate the energy released by a 7.7 magnitude earthquake, the following formula can be used:  E = 10^(1.5M + 4.8) 

 

Where: E is the energy released by the earthquake in joules: Using this formula and the magnitude of a 7.7 earthquake, the energy 

released can be calculated as: E = 10^(1.5 x 7.7 + 4.8) = 5.01 x 10^16 joules. 

 

Figure 2.  Map of Türkiyeôs Faults. (Okay and Tüysüz, 1999., 

Yiĵitbaĸ, 2004., USGS, 2010., Ekinci 2020., Iĸēk, 2020). [15] 
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 Figure 2. depicts how many faults are compressing the country. The African plate is pushing Türkiye from the south-west 

to the cyprean arc, while the Arabian Plate [Syria, to the Turkish southern border] also compressing from the South, and the NE 

Anatolian Plate is pushing the countryôs tectonics from the East. Therefore, the energy builds where the plates collide from the 

south and then onward accordingly. Within the oblong highlighted area in the south-eastern Syrian border, the international 

academic community indeed expected a major quake.  

                    

 

                  Figure 3. Anatolian Fault activity prior to February 2023 South-East Türkiye Large Seismic  

 Event. Iĸik, E. et al. (2021) [15] 

                  
 Fig 3. illustrates the northern earthquake activity prior to Feb. 2023 (Highlighted by the arched area) located between 35 

degrees East to 40 degrees East, where there are many faults compressed. The areas arrowed, show the directional movement in an 

anti-clockwise cycle, then reversing. Referring to Table 1. Historical seismic activity Table 1. other factors such as the local geology 

and fault structure can also affect the number and distribution of aftershocks. 

With regards to the aftershocks following the two quakes in southern Türkiye, following February 6, the likelihood of additional 

building collapses during aftershocks depends on several factors, including the intensity and duration of the aftershocks, the 

structural integrity of the building, and the quality of its construction. On the other hand, well-constructed buildings that meet 

modern building codes and have been designed to withstand seismic activity are less likely to collapse during aftershocks. These 

buildings may have weaker foundations, inadequate bracing, or other structural weaknesses that make them more prone to damage 

from seismic S-waves. 

Overall, it is difficult to generalize about the likelihood of additional building collapses during aftershocks, as it depends on many 

factors specific to each building and earthquake event. However, it is important to note that aftershocks can pose a significant risk 

to buildings that have already been damaged or weakened by the initial earthquake, (including Istanbul) and that precautions should 

be taken to ensure the safety of people in and around these structures. 

 Finally, to-date, since the Feb. 6 events, there have been approximately 7500+ aftershocks within the vicinity of the same 

fault experiencing the rupture. 

 

 

                                  Figure 4. Historic Dates Applied to Geographic with Gaziantep and Kahramanmaraĸ 

Events February 2023. Modified - Miller, A.D. (2023). 
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 If we were to relate Table.1 and its historic data for south-eastern Türkiye, [Notated] we can see two significant years for 

major earthquake activity: in 526 AD under the Byzantine Empire Antakya received a recorded 7.5+ seismic event and Adana 7.0 

magnitude event in 1268. Therefore, both Gaziantep and Kahramanmaraĸ were overdue for a significant and devastating episode in 

this regionôs tectonic cycle. Moreover, Geophysicists, Seismologists, and Geologists must have published reported predictions to 

the relevant Turkish government authorities, and the municipalities ought to have actioned a plan for building regulations and a 

better authorized early warning plan on par with nations such as Japan. The question why did so many buildings collapsed within 

each city affected as the history was recorded and volatile regions were discussed? Was it simply since 1999, many regulations 

were obviously not adhered to, as we reflect on this data streamé To present how two earthquakes together are calculated as one, 

there is a logarithmic equation to calculate the total affect. the total magnitude of two earthquakes with magnitudes of 7.7 and 7.6, 

the calculation would be as follows: The magnitude of the combined earthquakes can be found by using the following equation: 

This may surprise youé 

 To calculate the total magnitude of the two earthquakes, we use moment of magnitude scale, which calculates energy 

emitted by an earthquake. For calculation of each total moment magnitude is M_total = 2/3 * log10 (E_total/E_0) - 10.7 where 

E_total is the total energy released by both earthquakes, and E_0 is a constant equal to 1.0 × 10^7 joules, the energy released by a 

magnitude 0 earthquake. 

To calculate E_total, we can use the following formula: 

E = 10^(1.5 * M + 9.1) where E is the energy released in joules, and M is the magnitude. 

Using these formulae, we can calculate the total magnitude of the two earthquakes as follows: 

E_total = 10^(1.57.7+9.1) + 10^(1.57.6+9.1) = 5.62 × 10^18 joules + 3.98 × 10^18 joules 

E_total = 9.60 × 10^18 joules  

M_total = 2/3 * log10 (9.60 × 10^18/1.0 × 10^7) - 10.7 = 8.0 

 Therefore, the total magnitude of the two earthquakes is approximately 8.0 on the moment magnitude scale. This is a very 

large earthquake and can cause catastrophic damage. In conclusion, from oneôs calculations, we can deduce that the Kahramanmaraĸ 

and Gaziantep quakes on the very same day, were equivalent to one earthquake of 8.0 in Magnitude. This result confirms the 

extensive damage experienced in the region. The result of these calculations is a simple one, it is proposed by this academic that 

new enforced regulations for T¿rkiyeôs construction industry be implemented with the countenance of all academics related to this 

field of research. They must not be ignored anymore, and all domiciles should be built to withstand a 9.0 earthquake as minimum 

dynamic parametric parameters. One would ask the scientific community how many domiciles are prepared for a magnitude 9.0 

quake?  Are  structural integrity regulations enforced for developers in Türkiye? If the Japanese have a strict regulation in place for 

its own buildings to withstand a 9.1, there is much for Türkiye and its government to implement, or more people will have their 

homes as tombs on a regular basis. 

            Figure 5. Three Plates - Surround Türkiye              Figure 6. Actual Devastation.          

Geographic Survey USGS (2023) [54]                                             Along the fault.                   

 
                        Source: (Helmholtz Centre Potsdam GFZ      German Research Centre for Geosciences, 2023). [10] 

 

 Referring to Fig 5. We can see that Türkiye is straddled between three opposing forces: the Eurasian Plate traversing from 

the North, the Arabian Plate  heading from the south-east, and Africa Plate heading northwards in the Mediterranean. Thus, 

squeezing the country and building pressure for the plates to slide and to emit a great series of energy bursts to cause small to violent 

quakes on the surface. However, in Fig 6. we can see the very same region of Türkiye notated in Figure 3., that both Gaziantep and 

Kahramanmaraĸ experienced tectonic slides that required two cities to emit the built-up energy release that had been waiting 

dormant for hundreds of years. This emission of high intensity energy created a shock wave that spanned 500 km and was 

transitioned through the minor faults throughout the tectonics as illustrated in Fig 7. 
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                        Figure 7.  Deformation which led to the Gaziantep ï Kahramanmaraĸ Earthquakes 2023.     

 Where the Quakes were felt. 

 
Source: USGS 2023, Annotated for reader simplicity (Miller, 2023). [54] 

 

 Within a complicated deformation zone in southern Turkey, the eastern end of the Cyprus Arc, and northern Dead Sea 

fault, and western East Anatolian faults meet. The Dead Sea fault and the East Anatolian fault met in the area where the 2023 M 

7.8 and M 7.5 earthquakes struck. Both the northernmost section in reference to Dead Sea fault and a large part of the southwestern 

third of a prominent East Anatolian fault were ruptured by this earthquake series. As the deformation zone is connected to the 

African Plate, Egypt all the way to Libya experienced the shock waves. A similar episode related to the Arabian Plate, where Syria, 

Lebanon and as far south as Israel felt the quakes respectively.  

The Obvious Question is Why Did So Many Buildings Collapse? 

According to Kusunoki Koichi, professor at the Earthquake Research Institute of the University of Tokyo, stated in a recent 

interview that a ópancakeô effect collapse, leaves no room and time for occupants to vacate these buildings. Koichi pronouncement 

as the data does not reflect a combined magnitude 8.0 for Türkiye and its working culture, maladministration practices for building 

regulations. However, further investigation was required regarding Turkish building enforcement or in this case, an aversion of this. 

Since 1999, Türkiye was promised by the new government that fraudulent activities within the construction industry would be 

eliminated. Having discussed this with former colleagues in the country of concern, data from a published paper by a Turkish 

professor at Qatar University, it actually exposed the corruption within the building industry post 1999. A paper on Corruption and 

Internal Fraud in the Turkish Construction Industry explicitly viewed the whole process of different departments which were 

subjected to fraudulent acts. [13]. Hopefully this will illustrate a determination for building standards to be better applied in the 

future, thus eliminating more unnecessary fatalities. 

 

Table 3. Strong Earthquake Comparison between T¿rkiyeôs February 6, (2023) and Japanôs Great Tohoku Earthquake and 

Tsunami (2011). Source: National Geographic. (2011)., Reconstruction Agency, Japan. (2022). [41] 

 

T¿rkiye Gaziantep and Kahramanmaraĸ                                                               

Earthquakes. (2023) 

     Japan Great Tohoku Earthquake and Tsunami. 

                              (2011) 

Magnitude  Depth 

(kms)   

Tsunami 

Mw 

 Buildings 

Destroyed 

Deaths & 

injured 

Magnitude 

Mw 

Depth 

(kms) 

Tsunami  Buildings 

Destroyed 

Deaths & 

injured 

 

7.7 & 7.6 

 

   18  

 

   None 

Recorded 

 

 ĕ170,000 

 

ĕ+45,000 

(         ) 

 

      9.1 

 

   32  

 

   Yes 

 

  121,996 

 

  19,729 

  (6,233) 

Shallow 

  Quake 

Temp xↄ   -

5c 

Shallow 

   Quake 

Temp xↄ -3c 

                        Statistical Variants to Japan ±                     Statistical Variants to Türkiye ± 

- 1.3              

-14 

No 
Destructive 

Tsunami 
recorded. 

   + 48,004 +25,281   + 1.3    +14   Tsunami 

Destroyed 

the 

majority of 

housing. 

 -48,004   -25,281 

Temp xↄ   -

2c 

  Temp xↄ 

+2c 

 

Key:  Mw = Surface Wave Richter Scale   Temp xↄ   = Mean Average 

 

 

http://www.ijsdr.org/


ISSN: 2455-2631                                               March 2023 IJSDR | Volume 8 Issue 3 
 

IJSDR2303052 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  319 

 

 

 

Table 4. Strong Earthquake Comparison between T¿rkiyeôs February 6, (2023) and Japanôs Great Tohoku Earthquake and 

Tsunami (2011).[41] Notable Data Variances. 

 

T¿rkiye Gaziantep and Kahramanmaraĸ                                                               

Earthquakes. (2023). Slider 

         Japan Great Tohoku Earthquake and Tsunami. 

                                        (2011). Subduction 

Magnitude  Depth 

(km)   

Tsunami 
Mw 

 Buildings 

Destroyed 

Deaths & 

injured 

Magnitude 
Mw 

Depth 

(km) 

Tsunami  Buildings 

Destroyed 

Deaths & 

injured 

 

7.7 & 7.6 

 

   18  

 

   None 

Recorded 

 

 ĕ170,000 

 

ĕ+45,000 

(         ) 

 

      9.1 
 

   32  

 

   Yes 

 

  121,996 

 

  19,729 

  (6,233) 

Shallow 

  Quake 
Temp xↄ   -5c Shallow 

   Quake 
Temp xↄ -3c 

                        Statistical Variants to Japan ±                     Statistical Variants to Türkiye ± 
- 1.3              

-14 

No 

destructive 
tsunami 

was 

recorded. 

   + 48,004 +25,281   + 1.3    +14   Tsunami 

Destroyed 

the 

majority of 

housing. 

  -48,004   -

25,281 

Temp xↄ   -2c   Temp xↄ 

+2c 

Key: Mw = Surface Wave Richter Scale   Temp xↄ   = Mean Average 

 
 Referring to both tables 3 and 4, we can see from the statistics of both nationsô disastrous seismic events between 2023 

and 2011 respectively, irrespective that Japan experienced a 9.1 earthquake plus a tsunami, it survived much better than the figures 

from Türkiye. As it can be seen from the seven arrowed data points, Japan experienced a violent tsunami following the huge shock 

wave from its 9.1 quake. The fact remains that Japan lost ĕ 44% fewer citizens, even though, their housing was washed away by the 

tsunami, -not the actual 9.1 scaled earthquake. If we were to include a sleeping variable, as the initial 7.7 Kahramanmaraĸ, quake 

struck at 04:17, and in the afternoon as Japanôs 9.1 struck Tohoku at 14:26, but people were still in buildings like schools and places 

of work, and we could still never account for why so many Turkish structures in 13 cities were raised to the ground and why so 

many lives were lost. 

 

Differences of Energy Release from the two Earthquakes 

 If we were comparing two earthquakes in terms of shaking, then should minus one magnitude from the other and increase 10 to 

that power: 10^(M1-M2). Therefore, a difference from initial quakes is as follows: 

Equation: USGS Model. 

10^(M1-M2) = 10^ (9.1-7.7) =   10^1.4 = 25.118   Ḉ 9.1 Quake is 25.1 times more  However, if we were to use the same 

mathematical model but to insert the 8.0 combined factors, The difference between a 7.7 earthquake and an 8.0 earthquake is mainly 

in amount of energy actually released. Thus, magnitude of a quake is attributed to same logarithmic scale as previously notated, 

which means that each rise in magnitude by a unit represents a tenfold raise ground amplitude motion and a 32-fold increase of 

energy emitted. 

 So, an 8.0 earthquake would release about ten times the power than a 7.7 earthquake. Additionally, shaking concentration 

and duration of an 8.0 event, would likely be greater than that of a 7.7 earthquake, potentially resulting in more widespread and 

severe damage. However, the specific effects of an earthquake depend on a variety of factors, including the distance from the 

epicentre, the depth of the earthquake, and the type of soil or rock within the specific area. The longer the fault, the longer and 

stronger would be a seismic event. 

This posed the question, how could an earthquake region hit by a 9.1, [25.1 times more powerful] than a 7.7 or 8.0 combined, have 

fewer casualties and fewer structures destroyed prior to the tsunami? As Türkiye had no tsunami but still managed to lose 44% 

more of its citizens inclusive of 48,000 more structures than Japan. A further interesting question to pose; is what would be the total 

loss of buildings in Japan in 2011, if they hadnôt experienced a tsunami?  

The environment minister, Murat Kurum, had stated from his initial assessment of some 170,000 buildings across the south of the 

country. 24,921 of these had either collapsed or were rendered ruined by the quake. (Henley, 2023).  

Following the Great Japan quake, freezing winds, hailstorms and dense snow were a danger for 430,000 besieged survivors of 

northern Japan's seven-day cascade of calamities., i.e.,  an enormous earthquake, overwhelming tsunami and nuclear predicament, 

many people who were displaced had faced temperatures of  ï5C. [57]. 

According to a report published by the US Geographic Survey, ñhallow seismic events are classified  0 to 70 km deep; intermediate 

earthquakes, 70 - 300 km deep; and deeper quakes, 300 - 700 km in depth. In addition, the scientific term ñdeep-focus earthquake, 

is applied to movements at a depth of 70 km or more. These deeper than 70 km remain within great slabs of lithosphere or geosphere 

that are tumbling into the Earth's mantle.ò [46] 

Further findings of this were their detection in 1922 by Turner from Oxford, England. Previously, earthquakes had illustrated 

shallow focal depths. Existence of deep-focus seismic activity was corroborated in 1931 from studies with the application of 

seismograms of several tectonic events which in turn led to the development of travel-time curves for intermediate and deep quakes. 
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[46]. This leads to the next section to evaluate how Japan is paying more attention to its citizensô safety via its construction of its 

domiciles. 

 

How Powerful were the Kahramanmaraĸ,  and Gaziantep Earthquakes Generally?  

Additional Notation: Hiroshima Energy Equivalent Using the Moment Magnitude Scale in Joules. 

As it is not possible compare the energy released by an earthquake to the energy released by a nuclear-atomic detonation, 

nevertheless, it is possible to approximate the energy released by an earthquake using the moment magnitude scale, which is a 

measure of the energy released by an earthquake related to the amplitude of the seismic waves generated. (Hanks, 1979).  

However, if we were to use a more accurate seismic moment scale: The formula M0 = ɛAD relates to seismic moment, which is a 
measure of the total energy released by an earthquake. The formula is commonly attributed to the American geophysicist Charles 

F. Richter, who developed the Richter scale for measuring earthquake magnitude in 1935. 

For more context, an earthquake with a magnitude of 8.0 is considered an extraordinarily strong earthquake and can cause extensive 

damage to buildings, infrastructure, and communities. The amount of energy released during an earthquake is a measure of its 

strength, and it can be calculated using the seismic moment formula: 

M0 = ɛAD 

where M0 is the seismic moment, ɛ is the shear modulus of the rocks in the fault zone, A is the area of the fault that ruptured during 

the earthquake, and D is the average displacement on the fault. 

For an earthquake with a magnitude of 8.0, the seismic moment is approximately 1.0 x 10^21 Nm (Newton Metres). This 

corresponds to an energy release of 6.3 x 10^18 joules, which is equivalent to the energy released by the explosion of over 1,500 

atomic bombs like the one that was dropped on Hiroshima in 1945, ending World War II. Therefore, this was a significant seismic 

event and Turkish seismology related academics stipulated that a huge series of tremors could be experienced by the region of 

south-eastern T¿rkiye one dayé Was the warning headed...?   

Modifications have been made to this equation, and some institutions are using it this day. [52] A review and upgrade of the 

lithospheric dynamics in context of the seismo- electromagnetic theory.       

 

Japanese Building Regulations in Detail3 

 In fact, revisiting the current Turkish President Recep Tayyip Erdoĵan, came to power via his AK Party, (Conservative 

Party) following the said 1999 earthquake with many given promises within his campaign. 

Relating to the Japan question, this land of the rising sun, has made great scientific and structural engineering strides since 

experiencing a multitude of on-going seismic activity, as its location is on the notable ñRing of Fireò. 

With thanks to a housing realtor company located in Tokyo, alike all others, they publish regulations and advise its clientele while 

they are searching for their first home. It is the grade of the Housing Performance Classification System used with the Housing 

Quality Assurance Promotion Act (Housing Quality Assurance Act) enforced in 2000. Housing Performance Labelling System is 

an arrangement in which a third-party organization authorized by the Minister of Land, Infrastructure, Transport and Tourism 

objectively evaluates the performance of a house based on ten principles and permits home buyers to compare the performance of 

houses according to unified standards. The Seismic Grade assesses housing by dividing the quake-resistance performance of a house 

into three levels of the seismic grade based on two indices of damage prevention and prevention of collapse. (Plaza Homes, 2022).  

Indeed, there are three grades of housing issued by the Japanese government within its building standards and therefore its 

compliance is absolute. 

What is Building Collapse?  Generally, it means a performance level seismologically, where human life is safeguarded even if the 

damage is received from a quake that could occur infrequently. (Plaza Homes, 2022).  Allow this author to take you through the 

three grades of safety mentioned previously, however, in more structured detail using this basic tabulation 5. 

 

Table 5.  Three Categories of Seismic Grades Applied to the Buildings in Japan from 2022. 
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 Earthquake Resistance in Japan in Reference to Well-defined Building Structure [39]. 

  Earthquake Resistance in Japan in Reference to Well- defined structure Earthquake Resistance This is the most typical 

earthquake- resistant structure for detached houses in Japan. The new Anti-Seismic Structure Standard authorizations that all 

structures constructed after 1981 have an earthquake- resistant structure. Main structure structures, similar as posts, walls, and 

bottoms, can absorb seismic movements thanks to seismic resistance structures. Structure Damping walls that absorb seismic 

energy are constructed within the structure to reduce seismic stir. The Active type of damping structures makes use of energy like 

electricity, whereas the Passive type makes use of physical forces. Damping structures can reduce seismic intensity by 70- 80 in 

comparison to structures that are resistant to earthquakes. 

 Rigid Structure  (erected strictly to help collapse) and Flexible Structure( erected with the main structural factors bowing 

flexibly to spread the force of seismic movements) are two types of structures. 

 Seismic insulation Structure These structured houses retain earthquake- absorbing bias( anchorite) like laminated rubber 

that help seismic movements from reaching the structure. It's generally used as part of the foundation for high- rise structures. Lead, 

springs, mutes, ball comportments, and laminated rubber are all exemplifications of bias that absorb earthquakes. also, a 

combination of these accoutrements is used in recently developed construction ways. When compared to earthquake- resistant 

structures, seismic insulation structures can reduce seismic intensity by as little as one- third to one- fifth( lower than half). [39]

  

Figure 8.  Comparison between the Japanese Regulations to Türkiye. Sourced: (Kenyon, 2023). [20] 

 
 

 

Results and discussion4 

 
               Table 6.  Türkiye ï Japan Comparison over the Past Five Major Earthquakes Tabulation since 1995. 

 

T¿rkiyeôs Last Three Prominent Earthquake Events Japanôs Last Three Prominent Earthquake Events 

Date Region Depth Magnitude Deaths Date Region Depth Magnitude Deaths 

6/2/2023 Gaziantep 18 

km 

7.7 Total 

*2 

    

16/3/2022 

Fukushima 63 

km 

7.3 4 

6/2/2023 Kahramanmaraĸ   17.9 

km 

7.6 45,000 13/2/2021 Fukushima 49 

km 

7.1 1 

10/3/2022 Samos-Izmir 21 

km 

7.0 117 13/2/2021 Honshu + 

Ts 

24 

km 

 9.1 19,729 

2/11/99 Düzce 54 

km 

7.2 18,373 26/5/2003 Honshu 

Iwate, 

33 

km 

7.0 0 

17/8/99 Gölcük -

Kocaeli 

39 

km 

7.4 1,000 16/1/1995 S.W. 

Honshu 

52 

km 

6.9  5,502 

24 years 5 Regions xↄ 

29.9 

xↄ  

  7.38 Mw 

xↄ 

12,898 

27 years 4 Regions xↄ 

44.2 

xↄ 

7.48 Mw 

xↄ 

5,047.2 
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From Table 6., it is clear to see that Japan has improved its building regulations from the instruments used in the table for more 

clarification and data correlation. The five regions for each nation were the closest in chronology to attain significant comparisons 

in event data [24-27] years respectively. The last row indicates the averages xↄ for the individual outcomes for both countries. It is 

also shown from the data that both Türkiye and Japan had similar values for magnitudes and hallow quakes (Shallow depths) thereof. 

The noticeable element here was the death toll over the years; 12,898 for Türkiye and only a mere figure of just over 5,000 fatalities 

in Japanôs Pacific regions. If the second huge Japanese earthquake were used within a more distinct variable, we would see that the 

casualties would have been far less, if Honshu had not experienced the tsunami which caused more damage than the quake itself. 

In summary, it is clearly evident from this data that Türkiye has much work to do to protect its citizens within its construction 

regulations mandate.  As it can be seen, ten different notable events over the course of two decades were used within the tabulation 

itself, thus, removing any doubt and reason for error. 

 

Are Top Tier Turkish Academics being ignored by their own Government? 

 As this exploration had progressed, a familiar theme was being untangled from the data pertaining the Turkish 

Governmentôs rebuff to accept the numerous expertsô suggestions within the academic fields portrayed to the thesis of this paper. 

The government removed, 15,000 civil servants and varied academics from the ministry of education, 257 staffers from the high 

minister's office, and 492 clergy from the department for religious affairs. It came after nearly 8,800 police officers were fired, 

6,000 troops were detained, 2,700 judges and attorneys were arrested, dozens of governors were detained, and more than 100 

generals, or roughly one-third of the general corps, were detained. 

(Kingsley, 2016). These events had initiated fear within academe. Since this ignominious time, notable professors have been stifled 

to both advise this new governance or follow the same narrative, inclusive of lecture scholars within their academic disciplines. 

Additionally, due to recent emendations in certain laws, academe lost its voice. For further on these radical laws involving social 

media and so on please relate to the listed citation following this judgment. [56]. 

 Reconsidering the exploration content, according to Seyla Benhabib, Yale Universityôs Eugene Columbia Law School; 

This corruption can be seen in the many questionable construction contracts that the government approved despite stricter 

regulations that were put in place following the 1999 Izmit earthquake. However, the disaster has also stressed a rift between the 

nation's scholars and scientists towards the government, built on discourteousness and misprision for knowledge. [23]  

 As result of the Turkish presidentôs war on academe and the silencing of academic debate, this has left the best and 

trustworthy cited Criminal Law Professors, Geologists, Geo-physicists, Earthquake Engineers, Construction Engineers etc., 

perplexed and very annoyed. A noted Turkish criminal law expert aired is disapproval in public by stating ñ We cannot do our work 

effectively, so many died, there is fear throughout the universities, building standards are being illegally neglected and nothing has 

progressed since 1999...ò [42].  The question to be asked within this study, if a nation does not listen to their internationally 

renowned experts in many fields relative to this tragedy, how could Türkiye both recover and move on to more to strict building 

regulations? explains oneô s theory entitled Eight Dominions to Dystopianism which explains how governments are influenced by 

the West, initialized within education. For the complaints by academics referred in this study, the eighth dominion relates to Turkish 

academe also, the same dominion refers to creating a Centralization of Government: Educational, Economic, Welfare and Health. 

[31]. 

 

Authorôs Academic Statement 

 To conclude this element of this research draft, one has been very involved within this study due to Türkiye being alike a 

second home for this researcher, both prior to Recep Tayyip Erdoĵanôs presidency, and for a short time thereafter. One vowed to 

not return to Türkiye (at personal sacrifice) within higher education until his stewardship was indeed over. Hence, this tragedy has 

reinforced oneôs desire to assist this country by the conducting of this vital research. 

 

Scientific Discussion5 

Standard Deviation Deaths Caused & Margin of error between the Magnitude of Earthquakes of Türkiye and Japan 

Difference in Error ï Sampled Data & Population Data? 

 The conception of standard divagation was developed by a French mathematician named Abraham de Moivre in the early 

18th century. still, the ultramodern formula for calculating standard divagation was developed latterly by mathematician named 

Carl Friedrich Gauss in the late 18th century. Gauss is often credited with the development of standard divagation because he not 

only deduced the formula, but he also considerably used it in his work on probability proposition and statistics. 

i) Sample Data Stream:  

 
Samples, N: 2 

Sum of,  Ɇx: 17945 

M, xↄ: 8972.5 

Var, s2:  30819100.5 

 

 

 

S2 =  
Ɇ(xi - xↄ)2  

N - 1 
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=  
(12898 - 8972.5)2 + ... + (5047 - 8972.5)2  

2 - 1 
 

=  
30819100.5  

1 
 

=  30819100.5 

s =  ã30819100.5 

=  5551.4953390956 

Standard Deviation, s: 5551.5  which correlates with Japanôs data on deaths in Table 6. 

 

 
Margin of Error  - Confidence Interval 

 

The sampling mean follows a normal distribution. In this case, the standard error of the mean (SEM) can be calculated using the 

following equation: 

sxↄ =  
s  
ãN 
 

= 3925.5 

Therefore, the margins or indeed confidence degrees to SEM. Generally, for data illustrates a confidence level of 95% a significance 

of 5% is utilized, depending on research fields. 

 Table 7.  Türkiye & Japan Margins of Error and Confidence levels for its Seismic Activity Outcomes.         

 
ii)  Population Data Stream: 

SD, ů 

N: 2 

Ɇx: 17945 

 ɛ: 8972.5 

Var, ů2:  15409550.25 

 

       [27]  

 

ů2 =  
Ɇ(xi - ɛ)2  

N 
 

=  
(12898 - 8972.5)2 + ... + (5047 - 8972.5)2  

2 
 

=  
30819100.5  

2 
 

=  15409550.25 
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ů =  ã15409550.25 

=  3925.5 

  

Margin of Error - Confidence Interval 

 

A sampling mean follows a normal distribution. Thus, this standard error of the mean (SEM) can now 

be calculated using the following: ůxↄ =  

ů  
ãN 
 

= 2775.7476695478  

Confidence intervals are now achieved at different confidence levels. Depending on the field of study. 

Table 8.  Japan Margins of Error and Confidence levels for its Seismic Activity Outcomes.                                                  

 

iii)  Initial Sampling vs Populated Methods for Margin of Error and Confidence levels pertaining the Analytics. 

                       Table 9.  Türkiye vs Japan Margins of Error and Confidence levels for its Seismic Activity Outcomes. 

  

 
 

             It can be seen that the confidence levels for Turkiye surpass Japan for more seismic activity. 

 

iv) Earthquake Standard Deviation of the mean between Türkiye and Japan 

 

N: 2 

Ɇx: 14.86 

xↄ: 7.43 

Var, s2:  0.0050000000000001 

 

      [27] 
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