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Abstracti Turkiyed s f o Mustdfa Kemal Atatirk once wrote "Our true mentor in life is science." What would he

have thought about February 6, 2023What was not done prior and post-disastrous Earthquake® This research paper
stands forthe people whose livewere lost unnecessarily in this humartragedy. The researchwill illustrate the following in
absolute detail The lethargic response byboth the Turkish government and its military to aid the affected regionswhich

left destitute survivors amidst the toxic dustand rubble with their family members entombed in their former homes in
subzero conditions.Secondly,the resultswill also showthat Turkiye has a long history of seismic activity and the region in
guestion was due for a large earthquakerThirdly, vast comparisons were made between Tlrkiye and Japan; this draft will
highlight the lack of action following the 1999 Kocaelizmit quakes compaed to the modernity of Japan where buildings

and lives are preserved by a&ig number. Fourthly, the paper will prove the nepotism and corruption that has engulfed
Tarkiye within the building industry and the lax in enforcing regulations,andi t s presi dentds contin
Fifth, this research had also investigated the differencdse t ween Japandés and T¢rkiyeds ea
and building designs.Sixth, the investigation hagroved once and for all that earthquake pediction is a fallacy, where the
foremost authority in seismologyhas 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 toa pending election while victims still suffer. Finally, this was a difficult
project for this researcherto undertake, where somany livesand buildings destroyed could have been avoided

Keywords
Earthquakes, Construction, Seismic, History, Japan, Magnitude, RegulationsStructure, Events, Response, Energy,
Government, Warning, Event, and Faults.

I ntroducti on

As the pefacet hi s aut hor would |like to convey oneb6s condol ence:c
Syria. T¢m terk vatamdpdgillhypm @88en baké sajol sun

Secondly, | would like teommendTurkish TV100- especiallyseasoned janalistU] ur D¢ ndar asrfod theinitsd ¢ o |
reporting Once this academic had the pleasure to Medblundar when he received an honorary Doctorate in Northern Cyprus in
2004/5.And thanks to Habertiirfor their exporative debateghroughout this terrible evenBoth asked haraelevant questions
directly, therefore informed the public of what was really occurring on the ground which acigatdl humanitariasupport
apparatusrom friends and foes likewise(International relations achievementhen they were reallyeeded as the Turkish
government were veritablgthargicwithin its original response. This criticahbiasedournalism wasonveyed internationally,
thus,supported all thaid organisations leadirthoseto affecting a plan with haste to both southern Turkiye and northern Syria.
As a result, this exploration has been conducted scientifically with coherent delineatioadind st anced t hi s au
exploration firdings.

A Portuguese 1998 Nobel literature laureabeewrote Man i s a creature that is constart
parallel way, always in a state of perpetual destruction.

At 04:17 on the 6th of February 2023d®astrous 7.7 magnitude earthquake hit the Turkish ssadterrcity of Ka hr a ma n mar
this preceded further huge tremor from the neighbouring region sotlienamedGaziantepregistering an analogous violent 7.6
magnitude Earthquake. Following oneds reading of ntésthari a
directly original to a weight or mass dimension like tons, still, to give you em dd 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( trinitroféf#jeMey
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will observe from the calculations presented in this paper that in fact, ttgyerkrased on this day was a combined gtieof a
magnitude 8.0, moreover, equivalent to a yield and moment magnitude modg&8@flitoshima Bombsiroppedn 1945.

Ot her areas affected were Hatay, Adéyaman, Mal at y a-eightKi | i
hours following the ruinous event, numerous citizens remained on their own, sifting through the debris of their strtfctinas wi
own bloodied hands trying foeetheir entombed family members in smbro temperatures. In short, this researcher and numerous
transnational organisations have now bear substantiation to the lack of speedy action incontinently following thisveamtible
However, the Turkish fortified forces could have supplied their multitudinous helicopters to all affected areas with bfigades
specialists and of course aid. It is now without doubt following further investigation that the Turkish governmenitsfaile
accreditation with the peopl e t hr -evwg Thetdndarniiilit@oHolte and Ipcalr i o
police, were there on the ground, so where were their military compatriots for 4 days? To make matters worsalifag the r
government and military commanders, a British fire service specialist team arrived in an affected area before the Markish aut
had. Still, as this paper is related to the structural integrity debate and the mass mortality withessed, hoiacvas, it been
included from the exploration data collection, owing to its structures had remaineditsitiointinued civil waindependent locaje

thus, their own respective integrities had been already substantially weakened from nonstop sloettiogenVfor data analytical
purposes, the statistics would not correlate sufficiently to relate to the Turkish data collectionpasableasan experimental
group. Nonetheless, the main northern Syrian locales affected were Aleppo, Latakia, Hama, and with structures damaged
numerous reported to be ruings2).

According to the majority of citizens affected, was the response to the initiatjeakesattribuing too slowlethargicrelief to
affected aregsand the laxed building regulatioespposedly imposed by the current government, following its election victory
the aftermath ofthe devastating Kocadlzmit quakes inL999.

The results of this study will show the deliberate negligencetlamélouting of regulations throughout the building industry,
whereby, has continued unabated sitieesaid Kocaeli quakesln short, this calamitous event was the most destructive in this
aut hor s | imore sogcomparedaa thye two 1999 seismic ewshtsh occurredin the same year. As these findings
pertainingthis research were being draftéde total mortality rates wergteadilya ppr oachi ng 45, 076@M s o
buildings destroyed or rendered uselaserefore uninhabitabléThe psychosocialimpact onsurvivors has been added as a
contributing variablen light of thisdisastrous episocl¢o investigate what can be achieved with modern applications of therapy
for children,adolescentsgnd parents.

This is the first scientific study that has been published since said atresients This author will delineate all elements of this
unnecessary loss of life, leaving no stone unturned in the liedascientificsenseAs Tirkiye isa second home for this authdr

is a duty to the citizens decipher the untruth to the empiricdhus,a comparisons made using logarithmic calculations of
magnitude force of energpn line with current practiceadopted in Japan. Equations follow USGS guidelitmeferment this
arithmetic relationship with Geometric logarithmic calculations to discertetigtdifferentiation of the mean between the 2011
Great Quake of Japan compated-ebruary 6, 2023 dditionally, should notable Turkish academics be publicizing forecasts and
projections to the public, where there is firstuadidatedscience for thismoreover, their actions could inflame a very concerned
populous, adding more psychosomatic streshdonentaltrauma experienced. This study will explain the science accuréely

both the laymanandacademis alike.

According to the FBI, a serialller is defined as the deliberate taking of more than a series of three otivesrerkillings. [17

p.7]. To be included within all the forthcoming prosecutions thereof, developers, structural engineers, surveyors, andtygnunicipal
bureaucrats, of whom applied their respective stamped signatures to the planning permissipprigmdedlsev o | at i | e bu
construction,- ought to be deemed as mass murderers for profit. What would be a just sentence by the Turkish judicieny fo
heinous crimes?

Finally, one would like toconvey appreciation tone ofthew o r |rehdmedseismologisDr. Lucy M. Jonesfor replying to
certain questions thatas asked of her. This stuayould not havebeenachieved without hespecialist knowledgéherefore,
contributionto the controversy of earthquake predictifdr8]

With thanks from this author for the exposition of dataaid researchhus,to aid all the affected citizens of RepublicTafrkiye.

I't has been voraiien dwer traee dedagimsdidethe memory of the lives thatereunfortunatelylost duecontinued
administrational negligence of the highest order

Abbreviations and Acronyms
USGSI United States Geological Survey. WDMMA T World Directory of Modern Military Aircraft
TRTT1 The Turkish Radio and Television Corporation. ADRC 1 Asia Disaster Reduction Center.

Method?

Firstly, this body of research itself was comprised of fluid elements from historic data to current data streams prior to ar
postearthquakes. Finally, i) MathematicallyStatistically, Standard Deviation Deaths Caused & Margin of error between the
Magnitude of Earthquakes of Turkiye and Japan Difference in Error was used as a viable instrument. ii) Geometric Mean Tool w
used for a Larger Proportionate variable as Honshu 2011, which was a much larger quake within the data group comparet
averages expences in Tlrkiyeiii) USGS magnitude scales and logarithmic calculations have been assigned to discerning forc
and severity of single quakes and a combined quake scenario which is pertinent to this studyeofiseuth T ¢ r ki y e 6 s
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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 piléseintgd fo
all variables within the datasets, conforming to standard objective analytical practice within empirical discovery.

Whathad causel theserecent series of Earthquakin both Gaziantepandka hr amanmar ak wi t hin N
other?

Figure 1. The Three Tectonic platésevhasi)involved with two high magnitude quakes.

ADANA LEVNASI

Source:Prof. DrMe h me t Ce I I6thnbuk Teekmifg Universy. (2023) Haber Turk.

In short, there was a great slip between the plates |
the sdwnthdlanNotit.ed Tur kiPshhf@esscloogiMethmet fCiedgWalsl lkse mp redse amee
t he genearnadl tpou bvliiscual i ze [f@dor this paper 6s purpose.

At mbmentti menst tmdiilsl t ake you thbhwtelp oheifoiusdiyng® mte &g
hi story of -§arkEmsbetdéenget @ oanpmehensive overview of the
vi asehter apol at ed Cdoantnee nfciimmdgi mgst h T¢rkiyebébs | ong seismic h

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

Table 1 Turkish Seismic Activity over the past 2000 years.

No . Year Rul er s LocatiofMagnituqé Deat
(M) Record
1. 11 A. D Roman Mani s a 7.0
2. 115 Ro man Ant aikya 7.5 |(é& 260
Anti och
3. 141 Ro man Mar mar i s 7.0
4 . 141 Ro man Aegean S 7.0
5. 526 Byzanti|]Ant akya 7.5 |(é& 250
6 . 557 Byzanti|] Constant 6. 4
7. 1268 Anatol il Adana 7.0 (16, 0(
8 . 1509 Ottoman |l stanbul 7 .-8. 0 (13, 00¢
9. 1653 Ottoman | znmiSmyr n 6.8 (2,50
10 1668 Ottoman Samsung 8.0 (8,00
11. (1688 Ottoman |l zmir 7.0 (18, 0¢(
12.(1766 Ott oman Sea of M 7.1 (4,00
Tsunami
| stanbul
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13.(11855 Ottoman Bur sa 6.7 (1,90
14.(11859 Ottoman Erzurum 6.1 (15, 0¢(
15.(11881 Ottomanl zmir (¢ 7.3 x(100)
16.(1894 Ottoman | zmit 7.0 (149,0
17.]1919 Ott omanAyval ek 7.0 (3,00
18.[1930 Republ i|Hakkor i 7. 2 | »(2,000)
19.(11939 Republ i|]Erzincan 7.9 (32, 00¢(
20. (1942 Republi|Tokat 7.0 (3,00
21.(11943 Republ ijKast amon 7.2 (4,00
22.|1944 Republ ilBol u 7.2 (3,95
23.]/1966 Republ il Muck 6.9 (2,60
24.11970 Republ ijlK¢gt ahya 7.2 (1,08
25.11975 Republ ijDi yar bak 6.6 |(é& 285
26.(1976 Republ ifVan 7.5 (3,014
27.]11983 Republ ilEr zur um 6.9 (1,05
28.11999 Republ i|G° Il c¢k 7. 4 (18, 37
29.11999 Republ ijD¢zce 7. 2 (1,00
30.[(2011 Republ i|Van 7.2 (604]
31.[(2020 Republ i|El azéj 6.8 (41)
32.(2020 Republ ill zmir 6.9 (117)
33.(12023 Republ ilKahr aman 7.7 a

Ti me 04:
34.12023 Republ ilGaziant e 7.6 Tot al

Ti me +9 Quakes

|l ater (S (45,0

X- € 7

Key: * Denotes magnitudes higher than 7.4 on the Richter Scale.
Period of reflection since 1999 seismic eventsw)Moment Magnitude Scale

In Tablel. Over a fourimperator epoch clearly illustrates that the entire Republic of Turkiye has been a major seismic zone. Ii
fact, to delineate further, at least five regions have had more than one major (For inhabited structures) tectonic 26¢oivgs. 1

two millennia: Antakya = 7.5,7.5 Istanbul = 6.4, (8D) Izmir = 6.87.0 Erzurum = 6.46.9 and Van 7.27.5. The period of
reflection data since the 1999 episodes in both Gdlcik and Diizce the same year, was also recorded to show the time period
this tragic time, to prior tothe sovtna st ern T¢,r ki ye quakes registered in both
Gaziantep nine hours later, yet once more, the very sam&luaperiod of reflection or aftermaithcategorized for the said nation

to evaluate why so many inhabitants perished in 1999. And which measures are needed and had been implemented to prevent
casualties in the future? Moreover, the vital question to be asked corrective measures been implemented over the 24 years;
were lessons learned since both August1989,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, wanltingewith a further significarquake in the future.

Table 2. Earthquake Magnitude Scales. (Government of Canada) Revised 7)021.
Magnitude Effects Experienced in each Seismic Event
O 3. 5| Thisis rarely felt, but only while ia seated position. Hardly any damage was caused.

35154 This is usually felt, and rarely causes any major damage.
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<6.0 Easily felt, weltbuilt structures suffeslight damagehowever, has a major impact on poorly designed
olderbuildings in smaller remote regions.
6.171 6.9 Can cause significant damage to poorly erected structures and slight damage to otnedeelvellings
in areas up to approximately a tRilometer radius in populated domiciled regionsgsof life)
7.01 7.9 A AMajoro earthquake. Large areas can recei\
masses. (Loss of life expected). e . Kahramanmarak and Gaziant
8.0-8.9 A AGreatd seismic event . Ca unifieastlosseflife aver a widet areg
of several hundred kilometers long.
9.0 These are very rare episode quakes. Causes major destruction over 1000 km. Significant casualty
can be expected. A disastrous event is realistically expected.
10.0 At this moment in ti me, there are no known f
earthquake.
Table2.denotes both an Earthquakeds magnitude scale incl

activity i.e., loss of life, structuralamageand faultdisruption.

The conception of earthquake magnitude and the use of logarithmic equatiomsasure it were developed hy
seismologist name@harles Richter, and his coworker Beno Gutenberg in the 1930s. Richter and Gutenberg created the Richi
scale which assigns a numerical value to the quantum of seismic eareggythquakeemits The Richter scale ibased on
logarithms meaning that anagthquake with a magnitude sévenreleases 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 omce more
replaced by the moment magnitudcale, but the conception of measuring earthquake magnitude using logarithmic equation:
remainsa valuable tooin seismology.

The magnitude of an earthquake, such as a 7.7 magnitude earthquake, can be calculated using the Richter magnitude ¢
its amplitude of the seismic wavése earthquakemits A formula forearthquakenagnitudss:

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

M is the magnitude

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

T Period of theseismic 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 wouldige zny the period
would be relatively short. The exact uak 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 tgpi€al value
= -2, the magnitude can be calculatesd M = 10g10(10,000/10) 2 =7.7

To calculate the energy released by a 7.7 magnitude earthquake, the following formula can Be=usef{:1.5M + 4.8)

Where:E is the energy released by the earthquake in joukEag this formula and the@agnitude of a 7.7 earthquake, the energy
released can be calculated Bs: 10°(1.5 x 7.7 + 4.8) 5.01 x 10"16joules

Figure 2. Map of Turkiye 6 s KH@kaylahdsTlysiz999,
YijitbaWSGS, 200MEkinci 2020,1 K 6 k , [1 020) .
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Figure 2. depicts how many faults are compressing the country. The African plate is pushing Turkiye from tlveesbuth
to the cyprean arc, while the Arabian Plate [Syria, to the Turkish southern border] also compressing from thadSinetiNE
Anatolian Plate is pushing the countryds tectonics ther om
south and then onward accordingly. Within the oblong highlighted area in theesmtéin Syrian bordethe international
academic community indeed expected a major quake

Figure 3. Anatolian Fault activity prior to February 2023 Se#hast Turkiye Large Seismic
Event . Il ki k[]I5E. et al . (2021)
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Fig 3. illustrates the northern earthquake activity prior to Feb. 2023 (Highlighted by the arched area) located between :

degrees Easb 40 degrees East, where there are many faults compressed. The areas arrowed, show the directional movement i

anticlockwise cyclethen reversingReferring to Table 1. Historical seismic activity Tablether 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 Turkiye, following February 6, the likelihood afadditio

building collapses during aftershocks depends onrakvactors, including the intensity and duration of the aftershocks, the

structural integrity of the building, and the quality of its construction. On the other hane;omsttucted buildings that meet

modern building codes and have been designed testaitd 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 dal

from seismic Svaves.

Overall, it is difficult to g@eralize about the likelihood of additional building collapses during aftershocks, as it depends on man

factors specific to each building and earthquake event. However, it is important to note that aftershocks can posana résgnific

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

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

Finally, to-date, since the Feb. 6 events, there have been apptekim&00+ aftershocks within the vicinity of the same
fault experiencing the rupture.

Figure4.Hi st ori ¢ Dates Applied to Geographic with Ge
Events February 2028lodified - Miller, A.D. (2023.
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If we were torelateTable.1 and its historic data for sotghstern Tirkiye, [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
magnitude eventin 1268hTer ef or e, bot h Gaziantep and Kahramanmar ak we:
this regionés tectonic cycle. Moreover, Geophysici stts, S
the relevant Turkish govement authorities, and the municipalities ought to have actioned a plan for building regulations and ¢
better authorized early warning plan on par with nations such as Japan. The qulegtihdso many buildings collapsed within
each city affectedsthe history was recorded and volatile regions were discisééas it simply since 1999, many regulations
were obviously not adher ed Togreser Bowtwe earthgfakestogethepane caldulated adoad,
there is a logarithmic egtion to calculate the totaffect.the total magnitude of two earthquakes with magnitudes of 7.7 6nd 7.
the calculation would be as follow§he 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 mofmeagnitude scale, whicbalculatesenergy
emittedby an earthquaked-or calculaton of eachtotal moment magnitudis 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 x 1077 joules, the estelyyaeleas
magnitude 0 earthquake.

To calculate E_total, we can use the following formula;

E = 107(1.5 * M+ 9.1)where E is the energy released in joules, and M is the magnitude.
Using these formukg we can calculate the total magnitude of the two earthquakes as follows:
E_total = 10°(1.3.7+9.1) + 10°(1.5.6+9.1) = 5.62 x 10718 joules + 3.98 x 10718 joules

E total = 9.60 x 10718 joules

M_total = 2/3 * log10 (9.60 x 10"18/1.0 x 10°730.7 =8.0

Therefore, the total magnitude of the two earthquakes is approximately 8.0 on the moment magnitude scale. Thisis a v
large earthquake and can cagatastrophic damagia conclusionf r om o n e 6 s weccanldeduce thathi eo nksa h r a ma n
and Gazianteguakeson the very same daywere equivalent toone earthquake @.0in Magnitude. This result confirms the
extensive damage experienced in the regldre result of these calculations is a simple one, it is proposed by this academic that
new enforced regul ati ons Heanplenlegted kithyhe dosntemancmlishcadames related to this d u
field of research. They must not be ignored anymore, and all domiciles should be built to withstand a 9.0 earthquiskenas min
dynamic parametriparametersOne would ask the scientific community how many domiciles are prepared for a maghude
quake Are structural integrif regulations enforced fatevelopers in Turkiye? If the Japanese hasegiet regulatiorin place for
its own buildings towithstard a 9.1, there is much farlirkiye and its governmenb implement, or more people will have their
homes as tomhsn a regular basis.

Figure 5. Three Plates Surround Turkiye Figure 6. Actual Devastation.
Geographic Survey USGS (2034] Along the fault.
: ‘ . A" .‘ _v.
\.? 2
. 'S s :ﬁ"”
Evrasian Plate ( %y

—C.

Africa

% C,

late

) — - / E _Ecaltn i
Source(Helmholtz Centre Potsdam GFZ GermanResearch Centre for Geoscienc323) [10]

Referring toFig 5. We can see that Tirkiye is straddbetweerthree opposindprces:the Eurasian Plateaversing from
the North, the Arabian Plateheading from thesoutheast, and Africa Plate heading northwandghe MediterraneanThus,
squeezinghe country and building pressure for the plates to slide and to emit a great series of energy bursts to cause snall to vio
guakes on the surface. HoweverFig 6. we can see the very same region of Turkigtated in Figure 3., that both Gaziantep and
Kahramanmar ak experienced tectonic spenergyseledsd that had egnunaiting d
dormant for hundreds of yearshis emission of high intensity energy created a khwave that spanned 500 kamd was
transitioned through the minor faults throughout the tectonics as illustrafégl T
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Figure 7. Deformation which led to the Gaziantek a hr amanmar ak Eart hquakes
Where the Quakes were felt.

. _Eurasian Plate

Blﬂis-Zagros
% 4 Fold and Thrust
[ Belt

- Minor Fault Arabian Plate

J 7, 1
;(

Cyprus }

edp"‘ / Felt in Syria and
///Felt in Egypt & leya Lebanon
African Plate i ";Z‘Ji.s"
Source:USGS 2023, Annotateior reader S|mpI|C|ty (Miller, 2023)54]

Within a complicated deformation zone in southern Turkey, the eastern end of the Cyprasdirasthern Dead Sea
fault, and western East Anatolian fautheet. The Dead Sea fault and the East Anatolian fault met in the area where the 2023 M
7.8 and M 7.5 eartjuakes struck. Both the northernmost sedtioreference tdead Sea fault and a large part of the southwestern
third of a prominentEast Anatolian fault were ruptured by this earthquake sekeshe deformation zone is connected to the
African Plate, gyptall the way to Libya experienced the shock waesimilar episode related to the Arabian Plate, where Syria,
Lebanon and as far south as Israel felt the quakspectively.
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 rece
interview that a O6pancake6 effect coll apse, | eaves nem@ r o
asthe data does not reflect a combined magnitude 8.0 for Turkiye and its working culture, maladministration practicemépr build
regulations. However, further investigation was required regarding Turkish building enforcement or in this case, amibéssion
Since 1999, Turkiye was promised by the new government that fraudulent activities within the construction industry would &
eliminated. Having discussed this with former colleagues in the country of concern, data gudnishedpaper by arurkish
professor at Qatar University, it actually exposed the corruption within the building industry post 1999. A paper oroQarrdpti
Internal Fraud in the Turkish Construction Industry explicitly viewed the whole process of different departments which wer
subjected to fraudulent acfs.1 Hppefully this will illustrate a determination for building standards to be better applied in the
future, thus eliminating more unnecessary fatalities.

Table3. Strong Earthquake Comparison between T¢rkiyeds Fel
Tsunami (2011). Source: National Geographic. (2011)., Reconstruction Agency, Japan.[42022).

T¢rkiye Gaziantep and Japan Great Tohoku Earthquake and Tsunami.
Earthquakes. (2023) (2011)
Magnitude | Depth | Tsunami | Buildings | Deaths & | Magnitude | Depth | Tsunami | Buildings | Deaths &
(kms) | Mw Destroyed | injured Mw (kms) Destroyed | injured
7.78&7.6 18 None €170, (é+45, 9.1 32 Yes 121,996 19,729
Recorded ( ) (6,233)
Shallow Tempx - Shallow Tempx-3c
Quake 5¢ Quake
Statistical Variants to Japan + Statistical Variants to Turkiye +
-1.3 No +48,004 | +25,281 +1.3 +14 | Tsunami | -48,004 -25,281
_ Destructive Destroyed
14 .
Tsunami the
recorded. Tempx - majority of Tempx
2c housing. +2¢

Key: MW = surface wave Richter Scale Temp = Mean Average
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Table4.St rong Earthguake Comparison between Tg¢rkiyeds Febr uc
Tsunami (2011}41] Notable Data Variances

—
Té¢rkiye Gaziantep and Japan Great Tohoku Earthquake and Tsunami.
Earthquakes. (2023%lider (2011) Subduction
Magnitude | Depth | Tsunami | Buildings | Deaths & | Magnitude | Depth | Tsunami | Buildings | Deaths &
(km) | Mw Destroy? injured / Mw (km) / Destroyed | injured
Y 4 [ &
778&7.6 18 None €170,|e+45, 9.1 32 Yes 121,996 19,729
Recorded ( ) (6,233)
Shallow - Shallow
ph Tempx 2-5C I Ouake Tempx 93C y,
Statistical Variants to Japan + Statistical Variants to Turkiye + /
-1.3 yot . +48,004 | +25,281| +1.3 +14 ‘ DTS;mamé -48,004 -
estructive estroye
-14 tsunami the 25,281
was Tempx 2-2C majority of Tempx 0
recorded. | housing. +2c

Key:Mw= sSurface Wav eTenRixzhMeanAvesgea | e

Referring to both tables 3andw#e can see from the statistics of both
and 2011 respectively, irrespective that Japan experienced a 9.1 earthquake plus a tsunami, it survived much befigurissn the
from Tarkiye. As it can be seen fratfme seven arrowed data points, Japan experienced a violent tsunami following the huge shoc
wave from its 9.1 quake. The fact remains that Japanhel ost
tsunami,-not the actual 9.1 sad earthquake. If we were to include a sleeping variable, as the initldl& i r a ma qualker a K
struck at 04:17, and in the af thdpeapte awvere stllsn buildinyslike&dchool and plasdsr
of work, andwe could still never account for why so many Turkish structures in 13 cities were raised to the ground and why s
many lives were lost

Differences of Energy Release from the two liguakes
If we werecompamg two earthquakes in terms of shaking, tlstiould minusone magnitude from the other aimtreaselO to
that power: 10°r(MAM2). Thereforeadifference from initial quakes is as follows:
Equation USGS Model.
10M(M1-M2) = 10" (9.27.7) = 1071.4 25.118 €9.1 Quake i®5.1times 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 eamigjyake is m
in amount of energgctuallyreleasedThus,magnitude ofa quake isattributed tosamelogarithmic scales previously notated
which means that eacfse in magnitude bya unit represents tenfold raise groundamplitude motion and a2-fold increaseof
energy emitted.

So, an 8.0 earthquake woulleaseaboutten timesthe powerthan a 7.7 earthquake. Additionally, shakaogcentration
and duration of an 8.8vent,would likely be greater than that of a 7.7 earthquake, potentially resulting in more widespread anc
severe damage. However, the specific effects of an earthquakeddepea variety of factors, including the distance from the
epicentre the depth of the earthquake, and the type of soil or wiitkn the specificarea.The longer the fault, the longer and
stronger would ba seismic event
This posedthe question, how could an earthquake region hit by a 9.1, [25.1 times more powerful] than&dcémbined have
fewer casualties and fewer structures destrgyrémt to the tsunami? As Turkiye had no tsunami but still managed to lose 44%
more of it citizens inclusive of 48,000 more structures than Japan. A further interesting question to pose; is what would be the tc
l oss of buildings in Japan in 2011, if they hadndt exper
The environment minister, Murat Kuruinad stated frorhis initial assessment afome170,000 buildings across the south of the
country, 24,9210f thesehad either collapsed or werendered ruinedly the quake. (Henley, 2023).
Following the Great Japan quakeeezing windshailstormsand densesnowwere a danger fo430,000besiegedsurvivors of
northern Japan'sevendaycascade ofalamities, i.e., an enormousarthquakegverwhelmingtsunami and nuclegredicament
many peoplavho weredisplacedchadfaced tempetaresof 1 5C.[57].
According to a report publ i shsidmideyentardctassiticd 00Fe longeep; mtermediats u r
earthquakes, 70300 km deep; and deepguakes, 300 700 kmin degth. In addition, thescientifictermfi d efecps earthquake
is applied tanovementst a depth 070 kmor more Thesedeeper than 70 kmemainwithin great slabs of lithospheoe geosphere
that areumblingi nt o t he ER6]th's mantl e. 0
Further findingsof this were their detectionin 1922 by Turnefrom Oxford, EnglandPreviously,earthquakes hatlustrated
shallow focal depthsExistenceof deepfocus seismic activitywas corroboratedn 1931 from studiesvith the application of
seismograms of sevetalctonic eventsvhich in tun led to thedevelopmentf travettime curves for intermediate and deep quakes.
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[46]. This | eads to the
domiciles.

next section to eval uaiseondiraction of ésp a n

How Powerful were theK a h r a ma n aral 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-aomiclesatonation,
nevertheless, it is possible to approximate the energy released by an earthquake using the moment magnitude scale, whict
measuref 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$cale f or mul a MO = e AD rel ates
measure of the tot@nergy released by an earthquake. The formula is commonly attributed to the American geophysicist Charle
F. Richter, who developed the Richter scale for measuring earthquake magnitude in 1935.

For morecontext, an earthquake with a magnitud8.6fis consideredan extraordinarily strongarthquake and can cause extensive
damage to buildings, infrastructure, and communities. The amount of energy released during an earthquake is a measure
strength, and it can be calculated using the seismic mdoremtla:

MO = ¢ AD

where MO is the seismic moment, € is the shear
the earthquake, and D is the average displacement on the fault.

For an earthquake with a magnitude 00,8the seismic moment is approximately 1.0 x 10721 Nm (Newton Metres). This
corresponds to an energy release of 6.3 x 10718 joules, which is equivalent to the energy released by the explosigs006f over
atomic bombs like the one that was dropped on Hirosimm&45, endingVorld War Il. Therefore, this was dgsificant seismic
eventand Turkish seisology related academics stipulated that a huge series of tremors could be experiencetkipithef
southeast er n T r Wasyhe waoningheatiedy. 2

Modifications have been made to this equation, and some institutions areitusiisgday.[52] A review and upgrade of the
lithospheric dynamics in context of the seismo  electromagnetic theory.

mo etlddrings o f

Japanese Building Regulations in Detail

In fact,revisitingt he current Turkish President
Party)following the said 1999 earthquake with many gipeomises within his campaign.
Relating tothe Japan question, this land of the rising sun, has made great scientific and structural engineering strides sir
experiencing a multitude ofepoi ng sei smic activity, asFiintesd.l ocation is
With thanks to a housing realtor company locatet@iakyo, alike all others, they publisregulationsand advise its clientele while
they are searching for their first homeis the grade of the Housing Performance Classification System usethwithousing
Quality Assurance Promotion Act (Housing Quality Assurance Act) enforced in 2000. Housing Performance Labelling System
an arrangement in which a thipdrty organization authorized by the Minister of Land, Infrastructure, Transport andmouri
objectively evaluates the performance of a house based on ten principles and permits home buyers to compare the pérforman
houses according to unified standards. The Seismic Grade assesses housing by dividing-tesistzaice performance of alse
into three levels of the seismic grade based on two indices of damage prevention and prevention of Btdlzpstomes, 2022).
Indeed, there are three grades of housing issued by the Japanese government within its building standards ands therefor
compliance is absolute.
What is Building CollapseTGenerally it means a performance level seismologicalliiere human life isafeguarde@ven if the
damage is received fromcmake that could occunfrequently.(Plaza Homes, 2022). Allow this author to take you through the
three grades of safety mentioned previously, however, in more structuredidietgihis basic tabulation 5.

Recep (Comsewydtive ETr

Table 5. Three Categories of Seismic Grades Applied to the Buildings in Japa(f22.

SEISMIC GRADE 1.
Ordinary Homes
Same performance level

stipulated by the building
act.

SEISMIC GRADE 2.
Schools, Hospitals

Resistance level of 1.25

times as much as grade 1.

SEISMIC GRADE 3
Fire and Police Stations

Resistance level of 1.50

times as much as grade 1.

Seismic Gradel 1s the same
performance level as the
earthquake resistance standards
stipulated by the Building
Standard Act. Tt is a quake-
resistance performance that
buildings are almost not
damaged by an earthquake with
ThIA seismic intensity scale of
5+ and do not collapse even in
an earthquake with the same
scale of 6+ to 7. Buildings,
however. are damaged by an
earthquake with the scale of 6+
or higher to the extent that
those need to be rebuilt.

Seismic Grade 2 is the quake-
resistance performance level
that buildings can withstand an
earthquake 1.25 times as much
as the same performance level
that is assumed by Seismic
Grade 1. In order to be
designated as an evacuation
place in the event of a disaster,
such as a school or hospital, 1t
is necessary to have Seismic
Grade of 2 or higher. With
Seismic Grade 2, buildings
may be damaged by an
earthquake with the seismic
intensity scale 6+ to 7. but the
damages are considered
repairable. With Seismic Grade
2 or higher, the buildings can
be certified as “Long-life
quality housing™. Long-life
quality housing is a house that
is designed to live safely and
comfortably for a long period
of time, and you can recaive
various tax incentives.

Seismic Grade 3 is the quake-
resistance performance level
that buildings can withstand
an earthquake 1.5 times as
much as the same
performance level that is
assumed by Seismic Grade 1.
This grade level is required
for fire stations and police
stations that serve as the
centre for reconstruction and
first-aid activities in the event
of a disaster. With Seismic
Grade 3, buildings may be
damaged by an earthquake
with the seismic intensity
scale 6+ to 7, but the damages
may be minor and are
considered repairable.

Sourced: (Plaza Homes, 2022)_ Tokyo
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Earthquake Resistance in Japain Referenceto Well-definedBuilding Structure[39].

Earthquake Resistancean Japan in Reference to Wetlefined structure Earthquake Resistance This is the most typical
earthquakeresistant structure for detached houses in Japan. The nevBdiatnic Structure Standard authorizations that all
structures constructed after 19Bdve an earthquakeesistant structure. Main structure structures, similar as posts, walls, and
bottoms, can absorb seismic movements thanks to seismic resistance stri8ttuitare Damping walls that absorb seismic
energy are constructed within the structure to reduce seismic stir. The Active typepofglatructures makes use of energy like
electricity, whereas the Passive type makes use of physical forces. Damping structures caseigdicamtensity by 7080 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 bowinc
flexibly to spread the force of seismitovements) are two types of structures.

Seismic insulation StructureThese structured houses retain earthquaksorbing bias( anchorite) like laminated rubber
that help seismic movements from reaching the structure. It's generally used as partusfdatdo for highrise structures. Lead,
springs, mutes, ball comportments, and laminated rubber are all exemplifications of bias that absorb earthquakes. alsc
combination of these accoutrements is used in recently developed construction ways. Whareddm earthquakeesistant
structures, seismic insulation structures can reduce seismic intensity by as little #rdrie one fifth( lower than half).[39]

Figure 8. Comparison between the Japanese Regulations to Turkiye. Sourced: (Kenyon[22)23).

Japan's three modes of construction implimented

5

.
T T —

South-eastern Tiirkiye following 2 Earthquakes. (2023)

Results and discussioh

Table 6. Turkiyei Japan Comparison over the Paste Major Earthquake$abulationsince 1995.

Te¢r ki ye 6 sPrdminent Earthuake Events Japands Last Three Pro
Date Region Depth | Magnitude| Deaths Date Region | Depth| Magnitude| Deaths
6/2/2023 Gaziantep 18 7.7 Total Fukushima| 63 7.3 4
km *2 16/3/2022 km
6/2/2023 | Kahr ama| 17.9 7.6 45,000| 13/2/2021| Fukushima| 49 7.1 1
km km
10/3/2022| Samoslzmir 21 7.0 117 | 13/2/2021| Honshu +| 24 9.1 19,729
km Ts km
2/11/99 Dizce 54 7.2 18,373] 26/5/2003| Honshu 33 7.0 0
km Iwate, km
17/8/99 Golcik- 39 7.4 1,000 | 16/1/1995 S.W. 52 6.9 5,502
Kocaeli km Honshu km
24 years 5 Regions 0 0 0 27 years | 4 Regions 0 0 0
29.9 7.38 Mw | 12,898 44,2 | 7.48 Mw | 5,047.2
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From Table 6., it is clear to see that Japan has improved its building regulations frostri@ents used in the table for more
clarification and data correlation. The five regions for each nation were the closest in chronology to attain signifjzzigasn

in event data [247] years respectively. The last row indicates the avepaf@sthe individual outcomes for both countries. It is
also shown from the data that both Turkiye and Japan had similar values for magnitudes and hallow quakes (Shallowelgjpths) the
The noticeable element here was the death toll over the years; 12,888Kige and only a mere figure of just over 5,000 fatalities

in Japandés Pacific regions. | f the second huge Japatthese
casualties would have been far less, if Honshu had not erpeddhe tsunami which caused more damage than the quake itself.
In summary, it is clearly evident from this data that Turkiye has much work to do to protect its citizens within its timmstruc
regulations mandate. As it can be seen, ten different motgkhts 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 thewss being untangled from the data pertaining the Turkish
Government 6s rebuff to accept the numerous expertsopersugg
The government removed, 15,000 civil servants and varied acadeonitshfe 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 officéiredyere
6,000 troops were detained, 2,700 judges and attorneys were drdgstens of governors were detained, and more than 100
generals, or roughly ortird of the general corps, were detained.

(Kingsley, 2016). These events had initiated fear wittademeSince this ignominious time, notable professors have been stifled
to both advise this new governance or follow the same narraiislasive oflecture scholars within their academic disciplines.
Additionally, due torecent emendations in certain lawsademeéost its voice. For further on these radical lamgolving social
media and so on please relate to the listed citation following this judgfBéht

Reconsidering the exploration content, according to
This corruption can be seen in the mamqyestionable 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 anritidoetwee
nation's scholars and scientists towar@sgbvernment, built on discourteousness and misprision for knowlje.

As result of the Turkish presidentods war on academe
trustworthy cited Criminal Law Professor§eologists, Geghysicists, Earthquake Engineers, Construction Engineers etc.,
perplexed and very annoyed. A noted Turkish criminawnorkl aw
effectively, so many died, there is fear thrbagt the universities, building standards are being illegally neglected and nothing has
progressed [42]. nTbeequesti®Bndt® be.askéd within this study, if a nation does not listen to their internationally
renowned experts in many fieldslative to this tragedy, how could Tirkiye both recover and move on to more to strict building
regul ations? explains oned s theory ent i goleenthents argihfluencBdbmi n
the West, initialized within edutian. For the complaints bgcademics referred in this study, the eighth dominion relates to Turkish
academe also, the sam@minion refers to creating a Centralization of Government: Educational, Economic, Welfateaitid
[31].

Aut h Academic Statement

To conclude this element of this research daafe has been very involved within tlegidydue to Tlrkiye being alike a
second homéor thisresearcheh ot h  pri or t o R epesigency, angbyd siport e therg¢afie®des/owed to
not return tortrkiye (at personal sacrificayithin higher education until histewardship wamdeed ove Hence, his tragedyhas
reinforcedoneds desi r e t othexanductiagofthis Wital eesearchunt ry by

Scientific Discussiof
Standard Deviation Deaths Caused & Margin of error between the Magnitude of Earthquakes of Turkiye and Japan
Difference in Errori Sampled Data & Population Data?

The conception of standard divagation was developed by a Frenchnmatitien named Abraham de Moivre in the early
18th century. still, the ultramodern formula for calculating standard divagation was developed latterly by mathematician nam
Carl Friedrich Gauss in the late 18th century. Gauss is often credited with tlepeent 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 DataStream:

Samples, N:2

Sumof, £ x17945

M, xa 89725
Var, & 30819100.

1 X
— =2
5= N—IE(L %
_EXi-x?
S2= N-1
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_ (12898- 8972.5§ + ... + (5047- 8972.5§
- 2-1

_30819100.
- 1
=30819100.5

s=a308191¢
= 5551.49533909¢
Standard Deviation, §551.5whi ch corr el at emsdeathéntTdbleB.apands dat a

Margin of Error - Confidence Interval

The samplingneanfollows a normal distribution. In this case, the standard error of the mean (SEM) can be calculated using th
following equation:

- S _ c
ST A 3925t
Therebre, the margins or indeed confidence degre8&td. Generally for dataillustratesa confidence level of 95%significance
of 5% s utilized, dependingn researcliields.

Table 7. Turkiye & Japan Margins of Error and Confidence levels f@eismic ActivityOutcomes.

Confidence Margin of

Error Bar

Level Error
8.972.5 |
68.3%, sz |+£3.925.5 |—
(=43.75%)
8.972.5 _
?Ogj;‘s_ +6,457.448 | ——
D (£71.97%)
8.972.5 |
959%, ;
. +7.693.98 | [=——
1960ss  |(85.75%) )
8.972.5 T
29:7?657 +10,112.088|| =+
o (£112.70%) |
99 99, s.9ﬁ7:.5 il -
20 1o +12,918.821 — -
Rl (+143.98%)
99.99%, 3'9.72‘5 .
38915 +15,274.121 I——‘
- i (£170.23%)
8.972.5
394?29_0 % [£17.338.934|| ————
sk (£193.25%) |
.. |8.9725
2983329 ° |+19203.546[ ——F
TR (£214.03%) |
i) Population Data Stream:
SD, @
N: 2
Ex: 17945
€ 8972.5
V a r?,15409550.2
1 N
_ 2
o=\ 7 2= (3 — W)
i=1 [27]
05 _ E (i Xe 2
uc =
N
_(12898- 8972.5% + ... + (5047- 8972.5%
2
_30819100.
B 2

=15409550.25
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Margin of Error - Confidence Interval

A sampling mean follows a normal distributidrhus, thisstandard error of the mean (SEM) caow

be calculated using the followingy =

March 2023 |1

'R
Al

Confidence intervalare now achievedt different confidence levels. Depending on the field of study

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

Confidence Margin of g
Level Error Error Bar
8.972.5
68.3%, oz |+2,775.748
(+£30.94%)
8.972.5
Togﬁgcr +4.566.105 r
- = (+£50.89%)
8.972.5
?90265— +5.440.465 r
" = (=60.63%)
8.972.5
P e
" = (£79.69%)
8.972.5
o X r
ggz'gl/‘; +9,134.986 ||
- = (£101.81%)
8,972.5
o X r
gi‘g?:’j +10,800.434 || —|
3 = (£120.37%)
8,972.5
?j?[ff” +12,260.477 || —
- = (£136.65%) -
8.972.5
392;333?%’ +13,578.958 \—-
- = (£151.34%)
iii) Initial Sampling vs Populated Methods for Margin of Error and Confidence levels pertaining Amalytics.

Table 9. Turkiye vs Japan Margins of Error and Confidence levels for its Seismic ACttitpmes.

I

Confidence Margin of

Error Bar

Level Error
8972.5
68.3%, 05 |+2,775.748
(£30.94%)
8,972.5
9 ,
51'062‘357 +4,566.105 ._
TR (250,89%)
8.972.5
Y ,
?59265- +5,440.465 r
. = (£60.63%)
8,972.5
395{;85— +7,150.326 r
PR (279.69%)
8.972.5
o .
ggz'gl/c;- Clovam ‘-—
SPI0%1(2101.81%)
8.972.5
Zgg'gif’ £10,800.434(|—
OTNOR(£120.37%)
8.972.5
o .
394?22@ +12,260.477 \—-
AR (4136.65%)
8.972.5
398'33?/"' +13,578.958 || ——
EIEOR 1 (2151.34%)

It can be seethat the confidence levels for Turkiye surpass Japan for reismais activity.

iv) Earthquake Standard Deviation of threean between Turkiye and Japan
N: 2

Fx: 14.86

X 7.43

Var, €: 0.00500000000000!

JSDR

= 2775.747669547

1 N
5= T Z(‘I"._I)Z‘
N-17 27]
§:E§i-§2
N-1
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