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Sizden beklenen

> Derse devamin saglanmasi ¢ok onemli
- IIk kez alanlar igin %60

> Dikkatli dinle, anlamadigini sor

> Arkadaslarina saygi goster

- Ders basladiktan sonra sinifa girme veya
disari cikma

- Ders sirasinda konusma, cep telefonunu
kapali tut, yiyecekleri disarida birak vb.
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Dersin degerlendirilmesi

> Vize katkisi %35
> Odev katkisi %10
> Devam katkisi %5

> Final katkisi %50
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Dersin amaci
Elastik Dalga Yayinimi (4. Yariyil)
Sismoloji (5. Yariyil)
Uygulamali Sismoloji (6. Yariyil)

Temel sismoloji bilgisi kazandirmak
- Sismometreler ve sismogramlar
- Sismik dalgalarin ozellikleri
- Yer icinde sismik dalgalarin yayinimi
- Depremler. ve parametreleri
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Donem akisi

18 Eyliil 2008 Persembe

SISMOLOJI'YE GENEL BAKIS

25 Eylil 2008 Persembe

DEPREMLERIN KAYDEDILMESI-SISMOGRAFLAR

2 Ekim 2008 Persembe

BAYRAM TATILI

9 Ekim 2008 Persembe

ELASTISITE TEORISI-HAREKET DENKLEMLERI

16 Ekim 2008 Persembe

SISMIK DALGALAR-ISIN TEORISI

23 Ekim 2008 Persembe

YAKIN ve UZAK DEPREMLERDE GOZLENEN DALGA
FAZLARI

30 Ekim 2008 Persembe

YUZEY DALGALARI VE DISPERSIYON

6 Kasim 2008 Persembe

ARA SINAV
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Donem akisi

13 Kasim 2008 Persembe | ARA SINAV

20 Kasim 2008 Persembe | DEPREMLER VE PARAMETRELERI

27 Kasim 2008 Persembe | DEPREM BUYUKLUGU VE SIDDET

04 Aralik 2008 Persembe | DEPREM ISTATISTIGI

11 Aralik 2008 Persembe | BAYRAM TATILI

18 Aralik 2008 Persembe | DEPREM KAYNAK TEORISI

25 Aralik 2008 Persembe | DEPREM ODAK MEKANIZMASI
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http://www.amazon.ca/gp/reader/012732870X/ref=sib_dp_pt/701-9945084-3229163

SISMOLOJI’YE GENEL
BAKIS

Prof. Dr. Esref YALCINKAYA

Bu gunun basliklari

> Sismoloji nedir?

> Neden sismoloji calisiriz?
> Sismoloji ne ise yarar?

> Sismoloji ve toplum

> Sismik tehlike ve risk

> Deprem tahmini

> Nukleer silahlarin kontrolu
> Adli'sismolgji
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Sismoloji nedir?

Sismoloji (seismology) terimi, Yunanca’'da seismos
(sarsinti) ve logos (bilim) kelimelerinin birlesiminden
olusur, yani deprem bilimi demektir.
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Sismoloji' biliminin tarihgesi

1846 : Robert Mallet, “sismoloji” sézcugunu ilk kullanan
irlandali bilim adami, deprem dalgalarinin “epicenter” adi
verilen bir orijin noktasindan yayildigini ve farkl noktalarda
bu dalgalarin gézlemlenmesi ile geri dogru gidilerek ortak
bir kaynagin belirlenebilecegini belirtti.

1875 : Filippo Cecchi, italyan bilim adami ilk
sismografi inga etti

1899 : ingiliz jeolog Richard Oldham, yapti§i gézlemlerde
farkli tip sismik dalgalarin (compressional ve
distorsional), varligindan bahsetti.

1906 : San Francisco depremi ve Harry Fielding Reid’in
“elastik rebound” teorisi
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1909 : Andrija Mohorovicic, kabuk ve manto arasindaki
Moho stireksisligini kesfetti.

1935 : Charles Richter, depremlerin buyuklugunu
belirlemek igin kullanilan ve “Richter magnittd 6lgegi”
adi ile anilan buyuklik 6lgegini gelistirdi.

1936 : Inge Lehmann yerin i¢ gekirdegini kesfetti.

1966 : Keiti Aki, bir depremin buyukliginun fiziksel
Olcimu olan sismik moment kavramini ortaya koydu.

1977 : Hiroo Kanamori, bugliin en cok kullanilan ve
sismik momente dayali olan moment magnitidu
Olcegini gelistirdi.
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ARISTOTLE : Yer alti
magdaralari icindeki ruzgarlar

Benjamin Franklin : Yer
kabugunu yuzdiiren sivi

icindeki dalgalar

Faylar boyunca depolanan deformasyon enerjisinin ani
serbestlenmesi sonucu olusan sarsintiya deprem denir.
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Fay nedir?

Iki tarafin birbirine gére géreceli hareket ettigi yer
kabugundaki sureksizlikler (kiriklar) fay olarak
adlandirilir.

'/

E.YALCINKAYA

Elastik yineleme (rebound)
teorisi

-l f' — o Earthquake
y / e : [ (7 - “ :!;-;{ S fault zone
= F LT (o ——
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Sismoloji, yer (veya gezegenler) iginde
elastik dalgalarin yayilmasini,
kaydedilmesini ve onlara neden olan
kaynaklarin calisildigi bir bilim dalidir.

Source pulse Seismogram

P e

Receiver

Source i

Origin time Travel time Arrival time
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Sismoloji, yerkurenin i¢
yapisinin ortaya cikarilmasinda
ve fiziksel ozelliklerinin
arastiriilmasinda en guclu
yontemdir.
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> Direkt ve indirekt gozlemler
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» En Ustte ince kabugun, onun altinda mantonun ve
sivi dig gekirdegin, en altta da kati i¢ ¢gekirdegin
varligi; derinlikle sismik hizlarin degisiminden ortay
cikariimistir.
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Yer icinde seyahat eden sismik dalgalar,
gectikleri ortamlarin ozelliklerini yuzeye tasirlar.

Seismic stations
Earthquake

Rayleigh ~-—-
<
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> Mineral yapisi ve kimyasal ozellikleri

E.YALCINKAYA

12



E.YALCINKAYA

> Yuzeye yakin maden, petrol gibi

ekonomik kaynaklarin yerleri

Crustal P waves
Oceanic (6 km/s velocity)

crust -
e
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> Zemin arastirmalarinda

Source Seismometers

Lithosphere

Time (s)

Reflections
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Sismoloji, deprem calismalari
icin en onemli yontemdir. Bir
deprem sirasinda
faylanmanin dogasiyla ilgili
cogu bilgi sismogramlardan
elde edilir.
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> Kaynagin ozellikleri
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Fig. 5. (A) Fault dip 1685 after rupture initiation d by using 20
deseismic SH A A ~ 45° to 85°). The
rupture models consists of two faults, the first having a strike of 329° and
a dip of 8 and the second having a strike of 333° and a dip of 7° (based
on the mechanism of the 29 2004 M,,, - 60 afts (8) stp
distribution from methed IL The reliance on intermediate-period surface
vaves and long-period sesmegrams reduces the detal imaged in the
rupture but provides a fist-order view of the slip distribution (C) SK
distribution of finite fault moded Il wsing teleselsmic body waves (5 to 200 sY

L diate-period thy P regional waves (50 to 500 s} and
long-period tedeseismic waves (250 to 2000 s). The suface projections of
three fault segments are colored cn the basis of the slip amplitude. The
Hack thick and thin lines delineate the trench mapped frem the ETOPO2
and S0km isodepth slab @ntowr. The aftershods (M1 > 5) downloaded
from the National Earthquake Information Center are indicated by black dots.
Waveform fits for each model can be found in the dectronic supplements.
Slip of the 28 March 2005 event is cutiined with a dashed line. Ama ruptured
during the 28 March 2005 event is cutlined with a dashed line.
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> Faylanmanin ozellikleri

strike-slip
fault
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> Plaka hareketleri ve onlari doguran
kuvvetler

Transform boundary:
shallow earthquake foci

Subduction zone:
progressively deeper
earthquake foci
(down to ~700 km)
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Sismoloji-Toplum iligkisi

> Deprem calismalari

> Dogal kaynaklarin aranmasi
> Nukleer silahlarin kontrolu
> Adli' sismoloji
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> Sismoloji hem bilgiyi hem de bilginin sinirlarini
aciklamakla sorumludur. Basarisizlik, hi¢ istenmeyen
sonugclar dogurabilir.

Japonya deprem tahmin programi

italya’da bu hafta baslayan bir davada iilkenin 6nde gelen
alti deprem uzmani sanik sandalyesinde oturuyor. Bilim
adamlari, iki yil askin sure once I'Aquila kentinde meydana
gelen yikici depremin 309 kurbaninin éliumine sebebiyet
vermekle suglaniyor. Nisan 2009 tarihinde I'Aquila’da can
kaybina ve blylk hasara yol acan 6.3 buytkligtndeki
deprem, daha onceki haftalarda kentte hissedilen bir dizi
guclts éncu sarsintiyl izlemisti. Saveilik makami, bilim
adamlarini bu o6ncu sarsintilarin tasidigr risk faktorund
kamuoyuna duyurmamakia ve halki yanlis yonlendirmekle
sucluyor.
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Sismik tehlike ve risk

Sismik tehlike : Deprem olma tehlikesidir.
Kacginilamaz tektonik bir gergektir. Sismologlarin
ve tektonikgilerin ortaya koydugu sonuglardir.

Sismik risk : Can ve mala gelebilecek zarardir.
insanlar tarafindan  degistirilebilir.  insaat
muhendislerinin, sehir plancilarinin ve Kkent
yoneticilerinin ortaya koydugu sonugclardir. Risk
tehlikeyi iginde barindirir.
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Largest Earthquakes
Year Date Magnitude

Fatalities

6

25

0

1313

227898

Region

NW of Iquique, Chile

Sea of Okhotsk

off the west coast of northern
Sumatra

Near the East Coast of Honshu,
Japan

Offshore Maule, Chile

Samoa Islands region

Eastern Sichuan, China

Southern Sumatera, Indonesia
Kuril Islands

Northern Sumatra, Indonesia

Off West Coast of Northern
Sumatra

Hokkaido, Japan Region
Central Alaska
Near Coast of Peru

New Ireland Region, P.N.G.

Taiwan

Deadliest Earthquakes

Year

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000
1999

Date
08/03

09/24

02/06
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Table 1.2-3. Some causes of death in the

United States, 1996.

Heart Attack 733,834
Cancer 544,278
Stroke 160,431

Lung discase 106,143
Pneumonia/Influenza 82,579 o
Diabetes 61,559
Motor vehicle accidents 43,300
AIDS 32,655
Suicide 30,862

Liver disease/Cirrhosis 25,135
Kidney disease 24,391
Alzheimer’s 21,166
Homicide 20,738
Falling 14,100
Poison 10,400
Drowning 3,900

Fires 3,200
Suffocation 3,000
Bicycle accidents 695
Severe Wealhqr' 514
In-line skating” 25
Football 18
Skateboards’ 10
Earthquakes (1811-1983)° 9
Earthquakes (1984-1998) 9
'From the National Weather Service ( property
loss due to severe weather is $10-15 B/year,
comparable to the Northridge earthquake, and
individual hurricanes can go up to $25 B. A

Magnitude
6.2

7.7

Fatalities

729

825

113

20896

316000

1117

87587

514

5749

80361

227898

31000

1000

20023

103

Region
near Wenping, China

61km NNE of Awaran,
Pakistan/td>

Negros-Cebu region, Philippines

Near the East Coast of Honshu,
Japan

Haiti
Southern Sumatra, Indonesia

Eastern Sichuan, China

Near the Coast of Central Peru
Java, Indonesia

Pakistan

Off West Coast of Northern
Sumatra

Southeastern Iran
Hindu Kush Region, Afghanistan
India

Southern Sumatera, Indonesia

Turkey
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Highest hazard

Lowest hazard
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Deprem lokasyonlari
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Energy equivalents i

Earthquakes
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2
10 + Chile (1960) -+ 56,000,000,000,000 3
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great earthquake Krakatoa eruption 5
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=) moderate earthquake Hiroshima atomic bomb =
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minor earthquake I
Large lightning bolt T
100,000 Oklahoma City bombing T 1,800 Z
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Number of earthquakes per year (worldwide)
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Table 1.2-1. Numbers of earthquakes per year, based upon data
from the U. S. Geological Survey National Earthquake Information
Center. Energy estimates are based upon an empirical formula of
Gutenberg and Richter [ Gutenberg, 1956], and the magnitude
scaling relations of Geller [1976], and are very approximate.

Earthquake Number Energy released
Magnitude (M) per year (10" J/yr)
>80 0-1 0 - 1000

7-7.9 12 100
6-69 110 30
5-59 1400 5
4-49 13,500 1
3-39 > 100,000 0.2
E.YALCINKAYA 42
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Deprem tahmini

> Deprem tahmini (forecasting): Belirli bir
bolgede, belirli bir zaman iginde, belirli bir
buyuklukte bir depremin olma olasiligini
hesaplar.

- yinelenme araliklari
- sismik bosluklar

> Deprem kestirimi (prediction): Nerede, ne
zaman, ne buyuklukte bir depremin olacagini
soyler.

- On belirtiler (radon, elektromagnetik, vb.)
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Erken uyari (real-time)
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Nukleer patlatmalarin kontrolt
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Figure 1.2-18: Yields of Soviet underground nuclear tests.

10,000 T

Yield (kilotons of TNT)
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Data recorded at Nilore, Pakistan

05/11/98 Indian Nuclear Test
(Magnitude 5.1)

A st b s
A

Surface Wave

04/04/95 Indian Earthquak
(Magnitude 4.8)
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Adli sismoloji

E.YALCINKAYA

Deprem olmayan sismik kaynaklar

> Dogal > Insan kaynakii
- goktasi carpmasi - nukleer silah testleri
- volkanik patlama - kimyasal patlamalar
- maden ¢okmesi -terorist saldiri
- heyelanlar -endustriyel kaza
- kasirgalar -maden kazisi
- ucak dusmesi

E.YALCINKAYA
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Case Studies In
Forensic Seismology.

The terrorist truck-bombing of the U.S.
Embassy in Nairobi, Kenya on
8/7/1998

The sinking of the Russian submarine
Kursk in the Barents Sea on 8/12/2000

> The pipeline explosion near. Carlsbad,
New Mexico on 8/1.9/2000

E.YALCINKAYA

U.S Embassy in Nairobl,

E.YALCINKAYA
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Gunun ozeti

> Sismoloji nedir?
> Sismolojinin calisma konulari nelerdir?
> Sismoloji ve toplum
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Gelecek ders

> Deprem kayitcilari : SISMOGRAFLAR

E.YALCINKAYA

30



