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6 Haziran 2000 Orta (Cankiri) depremi (Mw=6); INSAR yontemiyle ortaya cikartilan listrik bir
faylanma ornegi

Ahmet Murat Akoglu1 ve Ziyadin (;aklr2

! !stanbul Teknik Universitesi (ETU), Avrasya Yer Bilimleri Enstitiisti, Maslak, Istanbul, akoglua@itu.edu.tr
2 istanbul Teknik Universitesi (ITU), Maden Fakiiltesi, Jeoloji Mithendisligi Boélimii, Maslak, istanbul,
ziyadin.cakir@itu.edu.tr

0z

Bu calismada Avrupa Uzay Kurumu ESA’ya ait ERS uydusu yapay aciklik radar (SAR) verilerini
kullanarak 6 Haziran 2000 tarihinde Ankara’nin yaklasik 70 km kuzeyinde ve Kuzey Anadolu Fayinin
(KAF) yaklasik 35 km guneyinde daha 6nceden bilinmeyen bir fay izerinde meydana gelen orta
blyiklige sahip (Mw=6,0) Orta-Cankiri depreminin ylzeyde olusturdugu deformasyonu ortaya
¢ikarttik. Ylzeyde bariz bir faylanma meydana getirmeyen bu depremin kaynak parametrelerini ortaya
¢clkarmak icin bir ka¢ farkli interferogramda ortaya cikartilan yuzey deformasyon alani elastik
yerdegistirme metodu kullanilarak ters ¢dézimlemeyle modellendi. Lineer olmayan bir iyilestirme
yontemi olan “Simulating Annealing” algoritmasina dayal ortaya c¢ikartilan modeller, depremin KAF’a
oldukga dik, doguya dogru egimli ve K-G dogrultulu listrik bir diizlem zerinde olusan oblik normal bir
faylanma sonucu meydana geldigini gostermektedir. Nihai model fayimiz Emre ve dig., (2000)
tarafindan arazi goézlemleri sonucunda kirildigi diistintlen Dodurga fayi ile bire bir értiismektedir. Ters
¢bzumlemeler faylanmanin hakim olarak sig derinliklerde (4-6 km) ve dusuk egimli (~41°) bir dizlem
Uzerinde meydana geldigini, ancak arazi goézlemlerini destekler sekilde ylzeyde 5-10 cm’lik yer
degistirmelere neden oldugunu ortaya koymaktadir. Fay geometrisinin bu sekilde detayli olarak ortaya
cikartilabilmesi elde edilen interferogramlarin arazi gdézlemlerinin 151§1 altinda daha dikkatli
incelenmesinin bir sonucudur. Bu ¢alisma Dodurga fayi ile KAF'In ayni gliincel gerilme rejimi altinda
oldugunu gostermektedir. Dodurga fayinin KAF'In bu bdlgede gostermis oldugu sikismali buklim

nedeniyle gelisen genis bir makaslama zonunun Urini oldugu distintimektedir.

Anahtar kelimeler: InSAR, listrik fay, modelleme, Orta depremi
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Faulting on a listric fault detected by InSAR;
the Mw=6.0, Orta (Cankin) Earthquake of June, 6, 2000

Ahmet Murat Akoglu1 and Ziyadin Qak|r2

! Istanbul Technical University (ITU), Eurasia Institute of Earth Sciences, Maslak, Istanbul, akoglua@itu.edu.tr
2 |stanbul Technical University (ITU), Faculty of Mines, Dept. of Geological Engineering, Maslak, Istanbul,
ziyadin.cakir@itu.edu.tr

ABSTRACT

We use European Space Agency ERS synthetic aperture radar data to generate high resolution maps
of the surface displacements due to the Orta earthquake of June 6, 2000, a moderate sized (Mw=6.0)
oblique-slip event that did not produce a clear surface rupture. The event took place on a previously
unknown fault located about 70 km north of Ankara and about 35 km south of the North Anatolian
fault. The surface displacement field is captured in several descending interferograms and inverted to
determine the earthquake source parameters using elastic dislocations on rectangular fault surfaces
with a nonlinear minimization procedure based on simulating annealing algorithm. Modeling results
show that the earthquake is associated with a shallow (4-6 km) left-lateral oblique normal slip that
occurred on a north-south striking, eastward dipping, listric fault at a high angle to the North Anatolian
fault. Modeling shows that coseismic slip occurs nearly only on the low-angle lower portion of the listric
fault (~41°), but partially reaches to the surface along the surface trace of the Dodurga fault with 5-10
cm of displacement, in agreement with the field observations (Emre et al., 2000). These fine details of
the geometry of the fault rupture and slip distribution are revealed through careful analyses of multiple
interferograms together with the field observations. The results suggest that the Dodurga fault is a
result of a restraining bend along the North Anatolian fault and its left-lateral kinematics is consistent

with the stress regime that favors the right-lateral North Anatolian fault.

Keywords: InSAR, listric fault, modeling, Orta earthquake

Emre, O., Duman, T.Y., Dogan, A. & Ozalp, S. (2000). 06 Haziran 2000, Orta (Cankiri) Depremi Degerlendirme
Raporu. MTA Rapor, No:10323, Ankara.
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Yiizey Erozyonu ile Asinmis Alanlarin Belirlenmesi Matematiksel Morfolojik Filtreleme
Yonteminin Kullanimina Bir Ornek: Ayvalik (Balikesir)

Aykut AKGUN
Karadeniz Teknik Universitesi, Jeoloji Mithendisligi Bélimii, Trabzon. aykut.akgun@ktu.edu.tr
0z

inceleme alani, Turkiye'deki erozyona maruz kalan alanlardan birini olusturmaktadir. Alanda, seyrek
bitki ortlsinin, sarp topografyanin ve erozyona duyarli litolojik birimlerin varligindan dolay! ylzey
erozyonu baskin erozyon turadur. Bu sebepten 6turl, alan erozyon ile ilgili calisan arastirmacilar igin
ilgi ¢ekici bir yer olmustur. Bu baglamda, sunulan c¢alismanin amaci, ¢ok banth uydu gorintileri
kullanilarak matematiksel morfolojik filtreleme ydntemi yardimiyla bu alanindaki asinmis alanlarin
tespiti olarak segilmistir. Bunun igin, sirasiyla 1988 ve 2004 yillarinda elde edilen Landsat 5 TM ve
ASTER 3A0 goranttleri, veri seti olarak secilmistir. Matematiksel morfoloji filtrelemesi, bicime dayal
olarak dijital goruntileri isleyen lineer olmayan bir goérintu isleme algoritmasidir. Bu yéntemin temel
amacl, geometrik yapilarin sayisal bir formata dénustirtilmesidir. Bunun igin ENVI 4,0 yaziliminin
“Convolution and Morphology ” araci kullaniimigtir. Bu menude yer alan “erode” filtreleme algoritmasi
yardimiyla her iki géruntl seti icin agsinmig ve asinmamis alanlar belirlenmigtir. Elde edilen her iki

sonug karsilastiriimis ve asinmis alanlardaki degisim miktarlari degerlendirilmistir.

Anahtar kelimeler: erozyon, filtreleme, Landsat, ASTER, Ayvalik
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An example to use of mathematical morphological filtering for determining of eroded areas by
sheet erosion: Ayvalik (Balikesir)

Aykut AKGUN

Karadeniz Technical University, Dept. of Geological Engineering, Trabzon, aykut.akgun@ktu.edu.tr

ABSTRACT

The study area is one of the erosion-prone areas in Turkey. In the area, sheet erosion is the major
erosion type, due to the existence of sparse vegetation, steep topography and weak lithological units
which are susceptible to erosion. Based on these attributes, the area has become an attraction site for
the researchers who are studying erosio. In this context, the goal of the study presented here was
selected as detection of eroded areas in this area using multispectral satellite images by mathematical
morphological filtering method. For this purpose, the Landsat 5 TM and Aster 3A0 images, acquired in
1988 and 2004 respectively, were chosen as data set. The mathematical morphology filtering is a
pattern-based nonlinear image processing algorithm which processes the digital images. The main
purpose of this method is conversion the geometrical structures to data in digital format. In order to
achieve this, the “Convolution and Morphology” tool of the ENVI 4.0 software was used. For the both
data set, the eroded and uneroded areas were determined by “erode” filtering algorithm in this tool.
The two obtained results were compared with each others and the change values in the eroded areas

were assessed.

Keywords: erosion, filtering, Landsat, ASTER, Ayvalik.
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ASTER goriintiilerinin Dogu Anadolu bolgesinde spektral mineral haritalamasinda kullaniimasi

Aysegiil DOMAC DAGGEZ' ve M.Liitfi SUZEN?

" Newmont Altin Madencilik, ANKARA, aysegul.domac@newmont.com.tr
2 Orta Dogu Teknik Universitesi, Jeoloji Mihendisligi Bolimii, Uzaktan Algilama ve Cografi Bilgi Sistemleri
Laboratuari, 06531, Ankara, suzen@metu.edu.tr

o0z

Alterasyon minerallerinin farkli dalga boylarindaki sogurma degerleri, ASTER (Advanced Spaceborne
Thermal Emission and Reflectance Radiometer) goéruntlleriyle mineral haritalamasi yapilmasina
olanak saglar. ASTER, farkli dalgaboyu araliklarinda gézlem yapabilen 3 farkh algilayicidan olusur. Bu
algilayicilardan SWIR (Kisa Dalga Kizil Otesi Radyometre), alti banttan olugur ve AIOH, FeOH ve
MgOH molekiillerinin kimyasal baglari arasindaki titresime duyarlidir. VNIR (Gérunir Yakin Kizil Otesi
Radyometre),ise lg¢ banttan olusur ve bu araliktaki sogurma degerleri kayacglardaki demir (ferric,
ferrous +2 +3) icerigine isaret eder. TIR algilayici (Termal Kizil Otesi Radyometre) ise bes banttan
olusur ve daha ¢ok kayaglardaki silika icerigini ortaya ¢ikarmak igin kullanilir. Spektral haritalama
yaparken ASTER disinda referans olarak kullanilacak diger bir girdi ise minerallerin spektral yansima
egrileridir. Bu egriler literatlrdeki spektral kutiphanelerden bulunabilecegi gibi ASD ya da PIMA gibi
tasinabilir spektrometrelerle arazide kullanilarak, kullaniciya ait kutiphaneler de olusturulabilir. Bu
calisma, arazi verileri ve spektral kitiphaneler kullanilarak ASTER goérintileriyle arazi ¢alismasi
oncesi hedef noktalarin nasil belirlendigine 6rnek bir galismayl 6zetlemektedir. Dogu Anadolu
bdlgesinde yapilan ¢alismada araziden toplanan altere olmus drnekler 6nce spektrometre yardimiyla
tanimlanmis ve daha sonra spektral haritalama yontemlerinden biri kullanilarak kalibrasyon yapilmis

goruntu siniflandinimistir.

Anahtar kelimeler: alterasyon, ASTER, spektral haritalama, uzaktan algilama,

11
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Usage of ASTER images in spectral mineral mapping in Eastern Anatolian region

Aysegiil DOMAC DAGGEZ' ve M.Liitfi SUZEN?

' Newmont Gold Mining, ANKARA, aysegul.domac@newmont.com.tr
2 Middle East Technical University, Department of Geological Engineering Remote Sensing and Geographic
Information Systems Lab., 06531, Ankara, suzen@metu.edu.tr

ABSTRACT

Different absorption values of alteration minerals in different wavelengths, enables the usage of
Advanced Spaceborne Thermal Emission and Reflectance Radiometer (ASTER) images in mineral
mapping. ASTER composed of three different sensors which are capable of making observations in
different portions of electromagnetic spectrum. Among these sensors Short Wave Infra Red (SWIR) is
composed of 6 bands and sensitive to the vibrations between the chemical bonds between AIOH,
FeOH and MgOH molecules. Very Near Infra Red (VNIR) is composed of 3 bands and the absorbtion
values within this range shows iron (ferric, ferrous +2 +3) content. Thermal Infra Red (TIR) portion is
composed of 5 bands and commonly used to represent silica contents of the image. While performing
spectral mapping, another input that could be used as a reference is the spectral reflectance curves of
the minerals. These curves could be either found from spectral libraries in the literature or could be
created by using portable spectrometers such as PIMA or ASD. In this study, ASTER images were
used with field data and spectral libraries to define the target areas before the field season. Altered
samples collected from the field in Eastern Anatolia Region was labeled by using spectrometer and
following this image was classified by one of the spectral mapping methods applied to already

calibrated image.

Keywords: alteration, ASTER, spectral mapping, remote sensing,

12
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Cizgiselliklerin uzaktan algilama ile belirlenmesi: Siirgii Fay Zonu Ornegi (Malatya, Tiirkiye)
Ayten KOG’ ve Nuretdin KAYMAKCI

"Orta Dogu Teknik Universitesi, Jeoloji Mihendisligi Bélumii, Uzaktan Algilama ve Cografi Bilgi Sistemleri
Laboratuari, 06531, Ankara, kayten@metu.edu.tr, kaymakci@metu.edu.tr

o0z

Bu calisma farkh ol¢cek ve ¢ozunurlikteki uydu gérintileri (Landsat 5 TM, ASTER, SRTM) ve hava
fotograflari kullanilarak Sirgl Fay Zonu (SFZ) ve civarindaki bolgesel ve yerel 6lgekli gizgiselliklerin
ortaya konulmasi ve belirlenen cizgiselliklerin dogrulugunun test edilmesi konularini kapsamaktadir.
Bu amag cergevesinde, goriuntiler Gzerinde spektral tek band iyilestirme yéntemleri yaninda, farkl
renk kompozitleri kullanilarak temel bilesen analizi (TBA), iliskisiz gerdirme (IG) analizi gibi ¢ok bantli
goruntd zenginlestirme yontemleri kullaniimistir. Bu yontemlerle zenginlestiriimis goruntller topografya
ve morfoloji bilgisi ile birlestirilerek, mandiiel, yari otomatik ve otomatik gizgisellik belirleme yaklagimlari
uygulanmis ve Ug¢ farkl cizgisellik haritasi elde edilmistir. Elde edilen gizgisellik haritalari belli bir
tampon kusak baz alinarak karsilastiriimis ve her bir gizgisellik i¢in tutarhlik dlgegi olusturulmustur. Bu
calismaya ek olarak Sirgi Fay Zonu ve yakin cevresinin 1/35.000 olgekli stereoskopik hava
fotograflari yorumlanip, fay zonuna ait ayrintili gizgisellik haritasi olusturulmus; arazide fay zonu
boyunca yapilan morfoloji ve fay kinematigi calismalari kullanilarak elde edilen gizgiselliklerin
dogrulugu test edilmistir.

Elde edilen haritalar ve arazide derlenen kinematik veriler SFZ’ nin bati ucunda ters ve dogu ucunda
normal bilesenli sag yonli dogrultu atimli fay &6zelligi tasidigini géstermistir. Fay zonu boyunca
derelerde gorllen o6telenmeler, SFZ’ nun, bodlgedeki drenaj agi olustuktan sonraki minimum

otelenmesinin 2 km oldugunu géstermektedir.

Anahtar kelimeler: ASTER, cizgisellik, kinematik, Landsat, Stirgi Fay Zonu
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Delination of lineaments using remote sensing: case study of Siirgii Fault Zone
(Malatya, Turkey)

Ayten KOG’ ve Nuretdin KAYMAKCI

" Middle East Technical University, Department of Geological Engineering Remote Sensing and Geographic
Information Systems Lab., 06531, Ankara, kayten@metu.edu.tr, kaymakci@metu.edu.tr

ABSTRACT

This study includes delineation of regional and local scale lineaments along the Sirgu Fault Zone
(SFZ) and its surroundings using various remotely sensed data (ASTER, Landsat 5 TM and SRTM
data having different scale and resolution) and aerial photographs. For this purpose, in addition to
single band enhancement techniques, multi-band enhancement techniques including Principal
Component Analysis (PCA), Decorrelation Stretching (DS) were applied over the images which were
enhanced for different color composites. Three different approaches manual, semi-automated and
automated lineament extraction methods were applied to the enhanced images combined with
topographical and morphological information, from these three different lineament maps were
produced. The produced lineaments were compared according to some certain buffer zone and
consistency scales for each lineament. In addition, 1/35.000 scaled stereographic aerial photo pairs
which covers Sirgu Fault Zone and its vicinity were interpreted and a very detailed lineament map
was produced for the fault zone. After this, the lineaments were verified in the field for their
morphology and kinematics especially along the fault zone.

It is inferred from the produced maps and kinematic data collected from the field that the main strand
of the Sirgl Fault Zone has characteristics of dextral strike-slip fault with reverse component in its
western end and with normal component in its eastern end. Deflected streams along the fault zone
show that the minimum off-set of the Suirgu Fault Zone after the establishment of drainage network is
more than 2 km.

Keywords: ASTER, kinematic, Landsat, lineament, Strgu Fault Zone
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Giineydogu Marmara Bolgesi, 1:100.000 Olgekli Heyelan Duyarhlik Haritalar
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0z
Heyelan duyarlilik haritalari, heyelan kaynakli afet zararlarinin azaltiimasina yonelik bélgesel ve orta
dlgekli planlama calismalarinda temel veri kaynagi olarak degerlendiriimesi gereken tematik verilerden
birisini olugturmaktadir. S6z konusu haritalarin hazirlanmasinda jeolojik, yapisal ve morfolojik
degiskenler, cevresel degiskenler ve antropojenik etkiler heyelanlarin olusumunu ve/veya gelisimini
kontrol eden hazirlayici faktorler olarak dikkate alinmaktadir. Son 20 yilda Cografi Bilgi Sistemleri
(CBS) ve Uzaktan Algilama teknolojilerindeki gelismeler, duyarlilik analizlerinin gergeklestiriimesine
imkan veren hazirlayici faktorlerin hizh ve etkin bir sekilde Uretilmesini saglamistir. Bu calismada,
Glneydogu Marmara Bolgesi'ne ait 1:100 000 olgekli heyelan duyarlilik haritalarinin Gretilmesi
amaglanmistir. Bu amagla, ¢alisma sahasini igerisine alan 3 adet Terra/ASTER uydu verisi
kullanilmistir. Heyelan duyarllik haritalarinin Uretiimesinde Terra/ASTER uydu gérintllerinden elde
edilen yukseklik verileri ve bu verilere ait topografik tirevler, litolojik ayinmin saglanmasina yonelik
gerceklestirilen temel bilesenler, dekorelasyon germesi ve logaritmik reziduel analizlerine iligkin
sonuglar, antropojenik etkinin ¢ikarilmasina yonelik gergeklestirilen arazi kullanimina ait siniflandirma
sonuglari ve aktif faylara olan uzakliklar hazirlayici faktérler olarak degerlendirilmistir. Calismada,
heyelan duyarlihk modelleri mantiksal regresyon yoéntemi kullanilarak gelistiriimistir. S6z konusu
modellerin galigtirlmasina bagli olarak elde edilen heyelan duyarlihk haritalarina ait performans
degerlendirmeleri ayrica yapilmis olup; hesaplanan AUC (Area Under Curve) degerlerinin 0.84 ile 0.88
arasinda izlendigi anlagilmigtir. Buna goére, heyelan duyarlilik haritalarina iliskin performanslarin
oldukca yuksek oldugu goérilmektedir. Bu cgalisma, ulke dlgedinde Uretilmesi muhtemel heyelan

duyarlilik haritalarinin gelistirimesine yonelik referans kaynak niteligi tagsimaktadir.

Anahtar kelimeler: duyarlilik, Gineydogu Marmara, heyelan, mantiksal regresyon, Terra/ASTER
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1:100.000 scaled landslide susceptibility maps of Southeast Marmara Region
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ABSTRACT

For planning studies in regional and medium scale, landslide susceptibility maps are considered as a
thematic data source which is essential for mitigation of disasters caused by landslides. In order to
prepare landslide susceptibility maps, geological, structural, and morphological variables,
environmental variables and anthropogenic effects are evaluated as conditioning factors of
occurrences and/or progress of landslides. In the last two decades, the developments of the
Geographical Information Systems (GIS) and Remote Sensing technologies provide efficient and rapid
preparation of conditioning factors to perform susceptibility analyses. This study is proposed to
generate 1:100 000 scaled landslide susceptibility maps of Southeast Marmara Region of Turkey. In
this respect, 3 Terra/ASTER satellite imageries covering the study area were used. In the process of
landslide susceptibility map generation, digital elevation models (DEM) and their terrain derivatives
from Terra/ASTER images, lithological discriminations from principal components, de-correlation
stretch and logarithmic residual analyses, emphasizing anthropogenic effects from land use
classification results, and distance to active faults were used as conditioning factors. In the study,
landslide susceptibility models were developed using the logistic regression method. Depend on
running these models, performance of landslide susceptibility maps were evaluated using AUC (Area
Under Curve) values; they are obtained between 0.84 and 0.88. According to these results,
performances of the produced landslide susceptibility maps are rather high. This study could be

considered as a reference source for the preparation of landslide susceptibility maps in country scale.

Keywords: landslide, logistic regression, southeast Marmara, susceptibility, Terra/ASTER
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Hyperion goriintiilerinde CTIC (Ugus Yoniine Dik Aydinlanma Diizeltmesi) tespit edilmesi ve
degerlendirmesi
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Hiperspektral veri, mineral haritalamada ve litolojik birim ayirt etmede kullanilan oldukg¢a gugliu bir
aractir. Gelisen uydu teknolojileri ile hiperspektral sensoérler uydular lzerine de yerlestiriimislerdir.
Hiperspektral uydu verisi saglayan Hyperion, yer ylizeyinden 705 km mesafede, 400 — 2500 nm dalga
boyu araliginda 220 spektral banda sahip olup, mineral ve litolojik ayrimda kullanilabilir niteliktedir.
Hyperion verilerinin her ne kadar spektral 6zellikleri oldukga iyi olsa da uygulamada bazi sinirlamalar
ve sorunlar ile karsilagiimaktadir. Bu sinirlamalarin basinda gaz ve aerosollerin neden oldugu
atmosferik etkiler gelmektedir. Bu nedenle, verinin saglikh ve etkin bir sekilde kullanilabilmesi igin
atmosferik dizeltme yapilmasi hiperspektral verilerde daha da énem kazanmaktadir. Bu galismada
atmosferik duzeltme iglemi icin ACORN (Atmospheric CORrection Now) algoritmasi kullaniimigtir. Bu
¢alisma ile Hyperion goéruntisunin siniflandirma kapasitesini arttiracak ugus yénine dik aydinlanma
(CTI) etkisinin tespit edilmesi ve bu etkinin giderilmesinin siniflandirma basarisina olan katkisinin
incelenmesi amaclanmistir. Calismada test sahasi olarak i¢ Anadolu ve Bati Anadolu olmak iizere iki
farkli bolgeye ait farkli tarihli Hyperion gorintileri kullanilmistir. Etkin ve saglikh bir karsilastirma
yapabilmek ve kullanicidan kaynakli etkiyi en aza indirgemek igin, her iki bélgede de ACORN
uygulanmamis ham gorintli, ACORN uygulanmis gérinti ve ACORN + CTI dizeltmesi uygulanmis
gOruntli K-means teknigi siniflandirilmis ve elde edilen sonuglar degerlendiriimistir. Bu ¢alisma ile elde
edilen sonuclara goére, Hyperion goruntileri atmosferik dizeltme isleminden sonra da CTI etkisinin
giderilemedigi belirlenmis ve atmosferik diizeltme isleminden sonra CTI diizeltmesinin yapiimasinin
standart bir prosedir olarak Hyperion goruntilerinde analizler dncesi yapiimasi gerekliligi ortaya
cikariimistir. Calismada elde edilen bulgular yerbilimleri ¢alismalari icin Hyperion gorintli isleme

tekniklerine yol gosterir rehber niteliktedir.

Anahtar kelimeler: ACORN (Atmospheric CORrection Now), atmosferik dizeltme, Hyperion, CTI
(cross track illumination), CTIC (Ugus Yonune Dik lluminasyon/Aydinlanma Duzeltmesi)
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Detection and Evaluation of Cross-Track lllumination Correction for Hyperion Images
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ABSTRACT

Hyperspectral data is a powerful tool in discrimination of lithological units and in preparation of mineral
maps. With the advancement of satellite technologies Hyperspectral sensors are also present on
board of satellite platforms. Hyperion, the space-borne hyperspectral satellite sensor, has an orbital
altitude at 705 km. and it covers 400 — 2500 nm wavelength region with 220 spectral bands, which is
suitable for lithological and mineralogical discrimination. Even though, Hyperion data has very
powerful spectral features, there exist some limitations and problems during the application stage such
as atmospheric effects caused by gases and aerosols. In order to use Hyperion data properly, the
necessity of atmospheric corrections become more important for hyperspectral data. In the study,
ACORN (Atmospheric CORrection Now) software was used to fulfill atmospheric correction. The major
aim of this study is to detect, investigate and evaluate the presence, magnitude and contribution of
cross-track illumination (CTI) in order to improve the classification capacity of Hyperion imagery. Two
Hyperion imageries having different acquisition dates were used for two different test sites in Central
and West Anatolia. In order to carry out efficient and objective comparison, raw data, ACORN applied
data and ACORN + CTI corrected data were classified using K-means classification for both test sites
and the results were evaluated. According to these results, after the atmospheric correction of
Hyperion imageries, it is observed that CTI effect was not removed hence it is claimed that as a
standard procedure for Hyperion image analyses CTI correction just after the atmospheric correction
must be performed. Based on the outcomes of this study, the results will be a guide for Hyperion
image processing for earth sciences.

Keywords: ACORN, atmospheric correction, Atmospheric CORrection Now, cross track illumination
correction, CTI, CTIC, Hyperion
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Hidroloji ve uzaktan algilama; gollerin zamansal degisiminin incelenmesi, Tuz Golii 6rnegi
Cankut ORMECI
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0z

Hidroloji, suyun yeryizindeki dagihmini ve 6zelliklerini inceleyen bir bilim dalidir. Bilhassa son yillarda
dinyamizi etkileyen kuraklik, bazi durumda diger u¢ olan asiri yagmur nedeni ile su basmalari ve
kiiresel 1Isinma nedeni ile gollerin ¢ekilmesi, ¢ig olayl benzeri dogal afetler hidrolojik konulara daha da
onem verilmesi gerekliligini ortaya koymustur. Hidrolojinin en genis tanimi, 1962 senesinde A.B.D.
Bilim ve Teknoloji Federal Konseyi Bilimsel Hidroloji Komisyonu tarafindan "Hidroloji, yer kiiresinde
(yani yerylzinde, yeraltinda ve atmosferde) suyun c¢evrimini, dagilimini, fiziksel ve kimyasal
Ozelliklerini, cevreyle ve canlilarla karsilikli iligkilerini inceleyen temel ve uygulamali bir bilimdir’,
seklinde yapilmistir. Bu tanim hidrolojinin disiplinler arasi ¢alisma niteligini de vurgulamaktadir.

Bu calismada dinya Uzerine dagdilmis degisik gollerin ¢evre felaketi olarak nitelendirebilecek zamansal
degisimi uzaktan algilama yontemleri ile gorsel olarak, son olarak da Anadolu’nun ortasinda yer alan
Tuz Goli’'nin zamana bagh degisimi SPOT ve LANDSAT uydu verileri kullanilarak hem goérsel hem de
sayisal olarak incelenmistir. Son 20 sene iginde Tuz golinin yizdlgimiu 1/3 oraninda kigulmustir.
Bunun en biylk nedeni kuraklik ve kontrolsiiz olarak ¢ekilen yeralti suyu olup, azalmaya ek olarak da
su kalitesi de blylk oranda bozulmustur. Goliin yakin g¢evresinde bulunan yerlesim alanlarindan,
tarimsal ve endustriyel alanlardan gelen atiklar aritilmazsa, bilhassa Konya’da yapilan aritma tesisi ile
gol suyu kalitesindeki beklenen iyilesmeye neden olmayabilecektir. Oniimizdeki 15-20 yil igerisinde,
(Su rejiminin tek elden idare edilmesi, Tuz isletmelerinin ¢alisma usullerinin yeniden belirlenmesi,

Yeralti suyu kullaniminin kontrol edilmesi gibi) dnlemler alinmazsa goliin kuruma olasiligi ¢ok fazladir.

Anahtar kelimeler: Uzaktan algilama, hidroloji, zamansal degisim, Tuz Golli, SPOT-LANDSAT uydu

verileri.
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Hydrology and remote sensing: change detection of the lakes and the Salt Lake, Turkey case
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ABSTRACT

Hydrology is a science that deals with the movement, distribution, and quality of waters throughout the
land surfaces of the Earth. Especially the drought conditions effecting our world recently, along with
other extreme conditions like flooding due to excessive rains, lower water levels, avalanches and
similar natural catastrophic events due to global warming have made the importance of hydrologic
topics even more apparent. The broadest definition of hydrology was made by the US Science and
Technology Federal Council Scientific Hydrology Commission in 1962 as, the occurrence, circulation
and distribution, the biological, chemical and physical quality and the reaction with the environment of
the water are the main themes of hydrology. This definition also emphasizes the cross-disciplinary

nature of hydrology.

This paper focuses mainly on the investigation of water reserve changes in lakes around the the world
with particular focus on Salt Lake, Turkey, using remote-sensing data obtained through SPOT-
LANDSAT satellites. The water reserve change in the lake is examined using multi-temporal Landsat
and SPOT imagery. The remotely sensed, sampled and treated data show that the water reserve in
the lake has decreased significantly down to one third of its size in the last 20 years due to drought
and uncontrolled water usage. Unless the waste water from settlements, industrial complexes and
agricultural activities around the lake area are treated, the expected benefits in water qualtiy of the
lake from the Konya water treatment facilities may not be realized. If precautions are not taken there is
a high possibility that the lake will totally dry up in the next 15-20 years. It is suggested that the use of
water supplies around Salt Lake should be controlled and that the lake should regularly be monitored

by up-to-date remote-sensing data (at least annually) for better management of water resources.

Keywords: Satellite remote sensing, hydrology, multitemporal change, SPOT-LANDSAT image, The
Salt Lake.
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Arazi sekillerinin segmentasyon ve siniflandirma kuralari ile otomatik olarak elde edilmesi
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Bu calisma arazi sekillerinin obje tabanh analiz sistemleri ile otomatik olarak siniflandiriimasi igin
Onerilen bir yaklagimi icermektedir. Arazi sekilleri literatirde yaygin olarak kullanilan ve cografi olarak
degisken bir topografyay peyzaj 6lgeginde yeterli bicimde tanimlayan sekil tanimlarindan derlenmisgtir.
Bu calisma icin toplam 9 arazi sekli bulunmaktadir; bunlar sirasiyla zirveler, bas yamaglari, dik
yamaglar, dizlikler veya hafif egimli yamagclar, etek yamaglari, yan yamagclar, burun yamaglari,
omuzlar ve gukur yamaglardir. Ornek bir galisma alaninda sayisal kontur verisinden (retilen Sayisal
Arazi Modelinden (SAM) topografik veri katmanlari Gretilmistir. Bunlar; yukseklik, egim, yatay
kivrimlilik, dikey kivrimliliktir. Daha sonra bu veriler segmentasyona tabi tutulmus ve homojen kuguk
arazi parcalari elde edilmistir. Bu parcalar/segmentler yukarida bahsedilen arazi sekli siniflarini
olusturmak Uzere cesitli kurallar dahilinde bir araya getirilerek anlamlandiriimiglardir. Elde edilen bu

siniflar arazi modelinin Gzerine bindirilerek gorsel olarak incelenmistir.

Anahtar kelimeler: arazi sekli, SAM, segmentasyon, siniflandirma,
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Automated delineation of landforms via segmentation and classification rules
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ABSTRACT

This study represents an approach for automated classification of landform elements based on object-
oriented image analysis. Landforms were gathered from definitions that were used commonly in the
literature and that efficiently represent an uneven terrain at landscape scale. There are 9 classes of
landforms for this study, they are; peaks, head slopes, steep slopes and flat/gentle slopes, toe slopes,
side slopes, nose slopes, shoulders and negative contacts. In a sample study area Digital Terrain
Model (DTM) generated from digital contour data was used to derive topographical data layers,
namely; elevation, slope, plan curvature, profile curvature. Those layers were than put into
segmentation analysis and small homogeneous pieces of land were produced. These
pieces/segments were than aggregated by various rules to end up with landform classes mentioned

above. Results are visually interpreted by draping them over DTMs.

Keywords: classification, DTMs, landform, segmentation,
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Uzaktan algilama ve CBS teknolojileri kullanarak deprem zararlarindan korunmak amagh
yerlesime uygunluk analizi: Bolu uygulamasi
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Uzaktan Algilama ve Cografi Bilgi Sistemleri (CBS) teknolojileri birlikte kullanilarak Bolu ili icin deprem
zararlarindan korunmak amagcli yerlesime uygunluk analizi yapilmigtir. Bu analiz sayesinde mevcut
yerlesimin olasi bir deprem afetinden hasar gérebilirliginin incelenmesi yani sira, Bolu il merkezi ve
ilcelerinde yeni yerlesim ve sanayi alanlarinin yerleri belirlenebilmistir. G6z dniine alinan kistaslar ana
faydan uzaklik, yer ivmesi, jeolojik zemin sinifi ve arazi egimidir. Bu kistaslara dayanarak, dnce ili
yuksek, orta ve dislk yerlesime uygun alanlara ayiran bir harita olusturulmustur. Bu harita daha sonra
ilin toprak verilerinden turetilen arazi kullanim kabiliyet siniflari, mevcut uydu goériintiisiinden tiretilen
arazi kullanim haritasi, bdlgedeki tarihsel ve glincel deprem olaylari gibi kistaslar géz 6niine alinarak
iyilestiriimistir. Son olarak uydu goérintilerinden tiretilen ilin yol agi yerlesime uygunluk haritasi
Uzerine serilerek yol ¢cevresinde 200m’lik tampon bir acil durum bosaltma alani ayriimistir. Bu ¢alisma
sonucunda elde edilen yerlesime uygunluk haritasi ile il yoneticileri distk yerlesime uygun alanlarda
bulunan yapilari giglendirme yani sira ylksek yerlesime uygun alanlari ise sehirlesme ve

sanayilesmeye a¢cma planlari yapabilecektir.

Anahtar kelimeler: cografi bilgi sistemleri, deprem zararlarindan korunma, uzaktan algilama,

yerlesime uygunluk
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Settlement suitability analysis for disaster mitigation using remote sensing and GIS
technologies: Bolu case study
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ABSTRACT

Remote sensing and GIS (Geographic Information Systems) technologies were jointly used in making
a settlement suitability analysis for Bolu Province in Turkey primarily for earthquake disaster mitigation
purposes. By this analysis, earthquake disaster vulnerability of existing settlements was investigated
and areas could be identified for new settlements and industry in the Bolu Provincial Center and its
counties. The set of criteria investigated in the GIS established for the Bolu Province was the
following: distance from the main fault, ground acceleration, geologic basement type and terrain slope.
Based on these criteria, first a settlement suitability map was created, which classified the province
into low, medium and high settlement suitable areas. This map was then refined considering other
criteria such as the land use capability classes map of the province derived from soil maps, the
contemporary land use map derived from satellite images and the historical and contemporary
earthquake occurrences within the region. Finally, the road network of the province derived from
satellite images was overlaid on the settlement suitability map so that the provincial administrators
could leave an emergency evacuation buffer zone of 200m around the roads. This settlement
suitability map is also intended to assist provincial administrators in making plans for reinforcement of
existing settlements in low settlement suitable regions and opening new areas for urbanization and

industrialization in high settlement suitable regions.

Keywords: earthquake disaster mitigation, geographic Information systems, remote sensing,
settlement suitability
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Anadolu-Hellen iliskileri Agisindan Anahtar Rol Oynayan Miisgebi (Bodrum) Miken
Mezarhginda GPR Caligmalari
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M.O. 15.-13. ylzyil Hitit metinlerinde okunan "Ahhiyava" y1 "Akha (Hellenlerin) Ulkesi" olarak Ege'nin
glneydogu kiyilarinda arama ve bununla Yunan kolonizasyon etkinliginin Bati Anadolu topraklari
tzerinde M.O. 12. ylizyll Ege Gégleri 6ncesi bir siirecte, Ge¢ Tung Cagi icinde, basladigi ve sonucta
Anadolu Ege'sinin erken zamanlarda "Yunanlastigi" savi Eskigcag Bilimi'nin gindeminden hig
dismemistir. Bu baglamda adi Hitit metinlerinde Millavanda bigiminde okunan Miletos, Anadolu'yu
Menderes Vadisi izerinden Ege'ye baglayan ana liman olarak éne cikariimis; kentin M.O. 15. yiizyil
ortalarindan baglayarak sergiledigi bir Akha koloni yerlesimi dokusu ve Hititlerle dost¢ga olmayan
iligkileri, Ahhiyava Ulkesi'nin de Miletos odadinda bu ydérede aranmasi gerektigi gorisini one
cikarmistir. CUnkd az guneyindeki lasos kentinde de (Kiyikiglacik) Akhalarin varlidi bu goérisu
dogrulayan bir belge niteliginde degerlendirilmistir. Misgebi mezar buluntularinin Akha 6zellikleri
icermesiyle de, her iki yerlesim gibi antik Karia Bdlgesi sinirlari icinde konumlanan daha guneydeki
Halikarnassos (Bodrum) Yarimadasi da Hellen territoriumu igine alinir ve Ahhiyava'nin Anadolu'nun
glineybati kiyilarina yerlestiriimesi savi bdylece gig¢ kazanir. Ancak son zamanlarda 6zellikle Troia
kazilariyla kazanilan bulgular i1si§ginda dedismeye baslayan goérise gore; salt ¢dmlek buluntulari
"koloni" tanimi i¢in yeterli sayilamaz, bunun icin Akhalara 6zgl bir yerlesimin varligi 6nkosul olarak
belirleyici 6nemdedir, bu yapilanmayi da Miletos disinda higbir yerlesimde gdrebilmek mumkin
degildir. lasos'da bir Akha yerlesimi yoktur, bu nedenle "koloni kenti" olamaz. Ancak Musgebi'de
yerlesimin bulunmayigi, gin yuzine ¢ikan mezarlarin katiksiz Akha o6zellikleriyle celisir; ancak burasi
yine de bir "koloni" olarak tanimlanmak istenir. Sorunu eski yontemlerle yapilan kazi sonuglari 1siginda
¢o6zebilmenin olanaksizlidi, burada ¢agdas bilimsel yontemlerle yapilacak yeni arastirmalari zorunlu
kilmistir. Cinkli Ege Gogleri sonrasi icin de Bati Anadolu'yu ilgilendiren "Yunan kolonisi" taniminin
niceligi sorununun Misgebi'de ¢ozilmesi beklenir.

Musgebi'deki bu 6zel durum, mezarligin yakin ¢evresinde bir yerlesim yerinin "olmayisi" nedeni ile bir
arada, gébmuli olanlarin burada yerlesik bir halk degil "mevsimlik tarim iscileri" olabilecekleri goruguyle
aciklanmak istense de; inandirici géziikmez. Clnk{ "tarim isgisine" gereksinim duyulan topraklarin da
bir "sahibi" olmaldir ve en azindan bir "giftlik" yerlesiminden izler kalmis olmalidir. Yine de bu
"mezarlik sakinlerinin" Halikarnassos Yarimadasi'ni "isgal" eden "Akhali kolonistler" olduklarini
sOyleyebilmek zordur. Tarihten bildigimiz, deniz ticaretine egemen olan Yunanlarin "koloni" igin bir
liman yerlesimini segtikleridir; Misgebi yalisinda kiyi gizgisi buglin o kosulu yerine getirebilmekten

uzak go6zlkir. Yallya yakin kesimlerde rastlantiyla giin yizine ¢ikan ik Tung Cag ¢dmlek
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buluntularinin  Anadolulu 6zellikleri, buranin M.O. 3. binyil iginde yerli halklara yurtluk ettigini, bos
olmadigini tanittamasi ydninden o6nemlidir. 1960'l yillarda gerceklestirilen kazilara 6grenci olarak
katlan  Fahri  Isik, Misgebi'de o zamanin  yontemleriyle tim mezarlarin  saptanamadigi,
mutlaka bagkalarinin da bulundugu inancindadir ve ¢agdas yontemlerle yeniden baslanacak kazi ve
arastirmalarin Ege'de sorunlu olan Anadolu-Hellen iligkilerine ¢ézimler sunabilecegi goérusindedir.

Bu amagla Misgebi mezarliginin bulundugu alanda baska mezarlarin olup olmadigini belirlemek igin
GPR uygulamasi gergeklestiriimistir. Bu dogrultuda arkeologlarin belirttigi alanlar, ilk olarak hizl bir
tarama saglayabilecek 250 MHz merkez frekansli orta derinlik anteni ile dlgtilmuis ve daha sonra bu
profillerde gorintl elde edilen alanlar 500 MHz merkez frekansh si§ derinlik anteni ile detayl olarak
arastirlmistir. 250 MHZ anten ile yapilan dlgimlerde 3 ayri bdlgede yeraltinda yapisal unsurlar tespit
edilmigtir. Bu 3 bdlge ayri ayri ele alinmis ve 500 MHZ'lik anten ile karelaj élcimleri gerceklestirilmistir.
Bu olcimler sonucunda yaklasik olarak 0,5 — 1,5 metre derinlikler arasinda 3 ayri bosluk igeren olasi
mezar yapisina rastlanmis ve bu yapilarin gerek derinlik olarak gerekse sekil olarak daha 6nceden
bolgede gerceklestirilen arkeolojik kazilarda bulunmus mezar yapilari ile uyumlu oldugu belirlenmistir.
Detayli olarak haritalanan bu yapilar énimuizdeki glnlerde arkeologlar tarafindan kazilarak giin
1Isigina ¢ikarilacaktir. GPR taramalarinin sonuglari, 6nemli goérilen bir tarihsel ve arkeolojik sorunun
¢6zimine katkida bulunmanin yaninda, ¢cagdas bilimin geredi olarak bilinen disiplinler arasi ortak

¢alismalarin Grindnd bir kez daha ortaya koymak agisindan énem tagimaktadir.
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GPR Studies in Miken Necropol (Miisgebi, Bodrum) that plays a key role on the Anatolia -
Hellen relations

Erhan ALTUNEL ', C. Gaglar YALGINER ', Fahri ISIK ?

! Osmangazi University, Dept. of Geological Engineering, Eskisehir, ealtunel@ogu.edu.tr
2 Akdeniz University, Faculty of Art and Sciences., Dept. of Archeology. Antalya

ABSTRACT

Ahhiyava country (written in Hittite literature, 15-13. cc B.C.) has been searched as Akha country
(country of Hellen) in southeast coast of Aegean because it has been believed that Greek colonization
started before the 12th century BC (late Bronze Age) in Anatolian land and western Anatolia became
Greek in early times. On this basis, Miletus was the main harbor which connected Anatolia to Aegean
with the Buyuk Menderes valley. Since Miletus presents evidence for Akha colonization from middle of
15th century BC and Miletus had no friendly relations with Hittite, it is believed that Ahhiyava country
has to be searched in this region. Existence of Akha in lasos (Kiyikislacik) located just south of
Miletus is considered as an evidence to support this idea. Because Misgebi tombs show Akha
characters, Halikarnassos (Bodrum) Peninsula is considered a part of Helen territorium. Thus, the idea
of southwestern coast of Anatolia was Ahhiyava becomes stronger. However, it is clear in the light of
recent excavations, especially in Troia, that only pottery foundation is not enough to decide
colonization and existence of a settlement which belongs to Akha is the main condition. This type of
settlement does not exist anywhere in western Anatolia except for Miletus. There is no Akha
settlement in lasos, thus lasos cannot be a colony of Akha. Although absence of a settlement in
Musgebi conflicts with the previously excavated tombs which show Akha characters, it is claimed that
this area was a colony of Akha. It seems impossible to solve this problem with the results of previous
excavations in Mlsgebi because they were performed with old techniques and this area desires new
excavations on the basis of updated knowledge and modern techniques. Misgebi has a key role to
define the Greek colonization in western Anatolia after the 12th century BC.

Since there is no settlement around the Misgebi necropolis, it is interpreted that these tombs do not
belong to native (local) people and they belong to seasonal labors. However, this idea is not realistic
because there must be an owner of the land who needed labors and there must be ruins of a farm. It
is difficult to say that these tombs belong to Akha colonists who invaded Halikarnassos Peninsula. We
know that Greek chooses a harbor for their colonies and the coast line of Miisgebi is not suitable fort
his. Anatolian characters of early Bronze Age potteries found by chance near the coast indicate that
this area was occupied around 3000 B.C. First excavations started in 1960s in MUsgebi and Fahri Isik
who attended as a student to the excavations has been claiming that all tombs were not excavated at
that time and there must be other tombs in the area. He also believes that new excavations with new

techniques will contribute to solve the Anatolia — Helen relation which is under discussion.
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In order to investigate whether there are other tombs or not in the Miisgebi necropolis, we performed
GPR studies. The area first scanned with the 250 MHz antenna then 500 MHz antenna was used for
detail scanning. 250 MHz antenna showed anomalies in 3 different places and these places were
scanned with the 500 MHz antenna. GPR results show 3 different structures and their depth changes
from 0.5 m to 1.5 m. Comparing the shape of structures obtained from GPR profiles with previously
excavated tombs showed that they look like each other. There will excavation in the area on the basis
of GPR results. GPR results will contribute to solve an important historical and archaeological problem
but it is also important that this is the result of interdisciplinary work which is necessary for the modern

science.
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Cografi Bilgi Sistemi tabanh akifer duyarlilik haritalarinin DRASTIC ve AHS yontemleri ile
hazirlanmasi: Senirkent — Uluborlu havzasi 6rnegi

Erhan SENER, Sehnaz SENER, Aysen DAVRAZ

Siileyman Demirel Universitesi Jeoloji Miihendisligi Bolimi, 32260, Cinir, Isparta, esener@mmf.sdu.edu.tr,
sehnaz@mmf.sdu.edu.tr, adavraz@mmf.sdu.edu.tr
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Senirkent — Uluborlu havzasi Egirdir GoOli su toplama havzasi sinirlari igerisinde bulunmaktadir.
Egirdir Goliintin 4 milyar m¥Iik su potansiyeli ile tlkemizin ikinci bilyiik tath su gélidir. Gol sulari
sulama, turizm ve su urunleri yetistiriciligi gibi amagclarla kullaniminin yani sira 6ézellikle Isparta ilinin
icme suyu ihtiyacinin yaklasik % 90’lik bir kismini karsilamasi nedeniyle buyulk bir 6neme sahiptir. Bu
nedenle, Egirdir golu havzasi i¢erisinde yapilacak olan her turll faaliyette golin korunmasina yénelik
arastirmalarin yapilmasi zorunludur. Senirkent —Uluborlu havzasinda en yaygin gegim kaynaginin
tarim olmasi sebebiyle tarimsal mucadele ilaglari ve gibrelemeler sonucunda nitrat ve pestisitlerin
yeraltisuyuna karismasi kaginilmazdir. Ayrica, havza igerisinde evsel atiklarin gegirimli birimler
Uzerine diizensiz depolanmasi, sivi atiklarin kontrolstiz desarjlari ve madencilik faaliyetleri yeraltisuyu
kalitesini tehdit etmektedir. Bu nedenle calisma alaninda goélin korunmasina ydnelik akifer
duyarliliklarinin saptanmasi gerekmektedir.

Bu calisma kapsaminda, havza igerisinde bulunan kirleticilerin yeraltisularini etkileme dereceleri
dolayisiyla havza icerisindeki akifer birimlerin kirleticilere karsi duyarliliklari Cografi Bilgi Sistemi (CBS)
tabanli olarak DRASTIC model kullanilarak belirlenmistir. DRASTIC modelde kullanilan parametre
haritalari Analitik Hiyerarsi Sireci (AHS) kullanilarak agirhklandiriimigtir. Bu haritalarin CBS ortaminda
cakistiriimasi ile havzanin bdlgesel Olgekli akifer duyarlilik haritasi olusturulmustur. Calismalarin
sonucunda elde edilen hassasiyet haritasina gére havza igerisinde yiksek, orta ve diusik hassasiyete
sahip akifer ortamlar belirlenmigtir. Bu ydntemle tespit edilen bu alanlar arazi kullanimi verileri ile uyum
saglamaktadir.

Anahtar kelimeler: akifer duyarhlik, analitik hiyerarsi streci (AHS), cografi bilgi sistemi, DRASTIC,
Senirkent — Uluborlu Havzasi

29



I.Ulusal Jeolojik Uzaktan Algilama Sempozyumu
22-23 Mayis 2008
Cumhuriyet Universitesi
Jeoloji Miihendisligi Bolim
SiVAS

Preparation of aquifer vulnerability map based on Geographic Information System using
DRASTIC and AHP methods: a case study of Senirkent — Uluborlu basin

Erhan SENER, Sehnaz SENER, Aysen DAVRAZ
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ABSTRACT

Senirkent — Uluborlu Basin is located within the Egirdir Lake catchment. The Egirdir Lake is second
large fresh water lake with its 4 billion m® water potential in Turkey. The Egirdir Lake has great
importance because of using for different aims such as irrigation, tourism, fishing and moreover of 90
% of drinking water of Isparta city. Therefore, the investigations related to protection of lake should be
done for every kind of activity in the Egirdir Lake basin. Agriculture is most wide mainstay in the
Senirkent — Uluborlu basin, so fertilizer and pesticides application practices in agricultural areas
caused groundwater contamination via nitrate and pesticides leaching. Also, insecure landfill of
municipal wastes on permeable units, mining activities and uncontrolled discharge of sewerage affects
the groundwater quality negatively. Hence, aquifer vulnerability of the basin must be determined for

protection of the lake in the study area.

In this study, the degree of effects of contaminants to groundwater in basin; that is aquifer vulnerability
for contaminants, were determined using DRASTIC model based on GIS. Parameter maps used in
DRASTIC model were weighed by Analytical Hierarchy Process (AHP). Regional scale aquifer
vulnerability map of the basin was formed with overlay analysis of these maps using GIS. According to
vulnerability map obtained at the end of studies, high, moderate and low vulnerable aquifer mediums

were determined in the basin. The resultant vulnerability classes are compatible with land use data.

Keywords: analytical hierarchy process (AHP), aquifer vulnerability, geographic information system,
DRASTIC, Senirkent — Uluborlu Basin
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Litolojik birimlerin farkh siniflandirma yontemleri ile uydu goriintiilerinden belirlenmesi
Glilcan SARP ve Arzu ERENER
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erener@metu.edu.tr
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Bu galismanin amaci litolojik birimlerin, uzaktan algilama metodlari kullanilarak belirlenmesidir. Bu
calisma kapsaminda Bolu bolgesine ait yaklagik 50 km?lik bir alanda g farkl litolojik birimi kapsayan
Aster uydu goéruntisunun 14 spektral banti kullanilmistir. Uydu goruntistunin kapladidr alana ait
spektral yansimalar incelenerek alanda bulunana litolojik birim sayisi belirlenmis, belirlenen sinif
sayisina gére; Gorunir ve Yakin Kizil Otesi (VNIR), Kisa Dalga Kizil Otesi (SWIR) ve Termal Kizil
Otesi (TIR) olmak Uizere Ug farkh algilayici bantta, egitimli ve egitimsiz iki farkli siniflandirma yéntemi
uygulanmigtir. Egitimli siniflandirma yontemi olarak; En blyuk olasilik yontemi, egitimsiz siniflandirma
yontemi olarak ta K_Ortalama ydntemi kullaniimigtir.

Siniflandirma yéntemleri sonuncunda elde edilen harita sonuglarinin dogruluklari bélgeye ait olan
1/100000 olgekli jeolojik haritalarla karsilastirilarak elde edilen hata matrisleri kullanilarak
degerlendirilmistir. Elde edilen sonuglara gore en yuksek dogruluk, SWIR bantlari kullanilarak yapilan

egitimli siniflandirma yonteminden elde edilmistir.

Anahtar Kelimeler: egditimli siniflama, egitimsiz siniflama, jeoloji, uzaktan algilama
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Determination of lithologic units from satellite images by using different classification
techniques

Gllcan SARP and Arzu ERENER
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ABSTRACT

The purpose of this study is to detect lithologic units by using remote sensing techniques. In this study
14 bands of the ASTER images are used. The study region is Bolu that occupies approximately 50
km® and including three different lithologic units. By examining the spectral reflectance of satellite
images that covers the study area, the number of lithologic units is determined and according to this
result by using each VIR, SWIR, TIR bands respectively the supervised and unsupervised
classification techniques are applied. For supervised classification Maximum Likelyhood technique
and for unsupervised classification K_Means techniques are used.

The accuracy of the classification results is determined by comparing the results with 1/100000 scale
geological maps. According the generated results, the supervised Classification of SWIR bands gives

the highest accuracy.

Keywords: geology, remote sensing, supervised classification, unsupervised classification
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Orta Sakarya Havzasi granitoidlerinin petrografik ve jeokimyasal 6zelliklerinin Cografi Bilgi
Sistemleri (CBS) ile yorumlanmasi
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Son yillarda yerbilimlerinde veri sayisindaki artis nedeni ile CBS yontemi sik kullanilan bir yontem
ozelligi kazanmistir. CBS, verilerin toplanmasi, derlenmesi, analiz edilmesi ve yorumlanmasi
asamalarini kapsamaktadir. Bu g¢alismada; Orta Sakarya Havzasi granitoidlerinin petrografik ve
jeokimyasal 6zelliklerinin Cografi Bilgi Sistemi (CBS) ile yorumlanmasi hedeflenmistir. Calisma alani
olarak Eskisehir ili icinde, yerlesim yerinin yaklasik 40 - 50 km. kuzeyinde yer alan Saricakaya ilgesi ve
yakin gevresi ile Tozman kdyu (Bilecik) yoresi secilmistir. Saricakaya ¢evresinin 1: 25000 6lgekli jeoloji
haritasi GeoMedia6.0 Pro yazihm programi kullanilarak sayisallastiriimistir.

Bdlgeden toplanan érneklerin kimyasal analizleri yapiimistir. Toplam érnek sayisi 56 olup, bu toplanan
orneklerin koordinat dederleri sayisal harita tizerine islenmistir. Bolgede bliylk yayilim gosteren batolit
seklindeki granitik kayaglar; granodiyorit, kalkalkalen granit, monzonit ve kuvarsdiyorit bilesimindedir.
Bu kayaglarin elde edilen kimyasal analiz sonuglari CBS ortaminda 6znitelik bilgisi olarak
kullaniimigtir. Bu noktalar ve bu noktalara bagl 6znitelik degerleri CBS ile yorumlanmaya galisiimistir.
Bu calismanin bir diger asamasinda ise, CBS analiz fonksiyonlarindan 6znitelik sorgulama ydntemi
kullanilarak, bdlgedeki major-mindr ve nadir toprak elementlerinin dagihm durumu incelenmigtir.
Boylece bolgedeki kayaglarin mineralojik, petrografik ve jeokimyasal ¢zellikleri gorsel olarak daha
anlamli ortaya konmustur. Sonugta, CBS yontemi ile yapilan bu c¢alismada sorgulama ve
yorumlamanin daha kisa slrede sonlandiyi ve sonuca ulasmada kullaniciya hiz kazandirdigi
gOrulmastar.

Bu tir calismalarin sadece bu bélgede degil, buna benzer diger bdlgelerde de uygulanmasi

onerilmektedir.

Anahtar kelimeler: CBS, granitoid, jeokimya, petrografi
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Interpretation of petrographical and geochemical characteristics of Middle Sakarya Basin
Granitoids by using Geographic Information Systems (GIS)
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ABSTRACT

During the last decades GIS have became an often used tool due the enormous amount of data which
are used during geological studies. GIS is defined as, the collecting, editing, analyzing and
interpretation of data. The main goal of this study is defined as interpretation of petrographical and
geochemical characteristics of Middle Sakarya Basin granitoids by using GIS. The study area is
located within the province of Eskisehir and nearly on the north of Eskisehir urban area covering
Saricakaya subprovince and Tozman village. The geological map with a 1/25.000 scale, belong to
Saricakaya have been digitized by GeoMediaPro6.0 GIS software. In addition to that, the chemical
analyses of the rocks which were collected from the studied area were used as an attribute for the GIS
study. The total number of sample which was used in the study was 56 and the locations of each were
put onto the digital map by using coordinates.

The rocks outcropped in the studied area have mostly batholitic shaped granites and named as
granodiorite, calc-alkaline granite, monzonite and quartz diorite. The results of chemical analyses from
these samples were used as attributes in the GIS study. The locations and the chemical analyses
results were used in the GIS query and the results were evaluated according to petrography and
geochemistry.

The evaluation of distribution of major-minor and rare earth elements in the area were done by using
some query functions of GIS. It is seen that, the mineralogical, petrographical and geochemical
distributions of the rocks were interpreted more meaningfully by GIS techniques. At the end, it is also
understood that the time duration of the study was shorten with the querries and analyses by using
GIS techniques.

It is also recommended that, this kind of studies not only applied to this area but must be extend to

other similar type regions in Turkey.

Keywords: geochemical, GIS, Granitoids, petrography
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Hiperspektral uzaktan algilamanin jeolojik uygulamalari
Haluk CETIN
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Haluk.Cetin@MurrayState.edu
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Landsat MSS/TM/ETM+ gibi genis spektral bandli sensdrler daha ¢ok genel haritalama igin
kullaniimaktadir ve elde edilen sonuglar gcogunlukla detayli haritalama igin yeterli olmamaktadir. Genis
bandli sensdrlerin kullanilmasiyla yapilan mineral arastirmalari dogrudan olmayip, dolayh olarak
alterasyon alanlarinin haritalamasi ile muimkuindur. Encok kullanilan yodntemlerden biri kil
minerallerinin haritalanmasi ile hidrotermal alterasyon bdlgeleri saptanmaktadir. Fakat, genis bandli
sensdrlerin band oranlamasi gibi yontemlerle kil mineralleri ancak toplu olarak haritalanmaktadir (kil
minerallerinin isimlendiriimesi hemen hemen imkansizdir). Hiperspektral uzaktan algilama jeolojiye
gesitli uygulamalari mevcuttur. Mineral arastirma ve detayli mineral/litolojik haritalama engok
kullanilan uygulamalarindan biridir. Ayrica jeobotanik arastirmalarda yaygin olarak kullaniimaktadir.
Cevre haritalamasi ve su kalitesi haritalamalarinda etkili bir aragtir. Bu sunusta hiperspektral uydu
(Hyperion, 400-2500 nanometre (nm) dalga boyu bdlgesini kapsayan 220 spektral bandli), ugak
(AVIRIS, 400-2500 nm dalga boyu bdlgesini kapsayan 224 spektral bandli ve RDACS, 400-900 nm
dalga boyu bdlgesini kapsayan 120 spektral bandli) ve yer sensor (spektroradiometre, 350-2500 nm
dalga boyu bdlgesini kapsayan 2150 spektral bandl) verilerinin kullanilarak mineral, jeobotanik ve su

kalitesi arastirma konularinda érnekler verilerek, bu yontemin avantaj ve dezavantajlari tartisilacaktir.

Anahtar Kelimeler: Mineral arama/haritalama, jebotanik arastirma, su kalitesi haritalama, AVIRIS,
Hyperion, RDACS, Spektroradyometre
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Geological applications of hyperspectral remote sensing
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ABSTRACT

Sensors such as Landsat MSS/TM/ETM+ that have broad spectral bands have been used in general
mapping and the results obtained from such sensors have not been satisfactory for detailed mapping.
Mineral exploration using broad band sensors has been done by indirect mapping of alteration zones.
One of the most commonly used techniques has been the mapping of clay-rich areas for detection of
hydrothermally altered areas. By using such broad band sensors, clay mineral rich zones could be
mapped in general; however, identification of individual clay minerals would be almost impossible.
Hyperspectral remote sensing has many geological applications. Mineral exploration and detailed
mineralogical/lithological mapping have been one of the widely used applications of the technique.
Moreover, the technique has been commonly used in geobotanical applications. It has been an
effective tool for water quality and environmental mapping. In this presentation, advantages and
disadvantages of hyperspectral techniques will be discussed using several application examples
including mineral exploration, geobotanical and water quality mapping utilizing spaceborne
hyperspectral (Hyperion, 400-2500 nanometers (nm) wavelength region with 220 spectral
channels/bands), airborne hyperspectral (AVIRIS, 400-2500 nm wavelength region with 224 spectral
bands and RDACS, 400-900 nm wavelength region with 120 spectral bands) and ground-based
hyperspectral sensor (spectroradiometer, 350—-2500 nm wavelength region with 2150 spectral bands)

data.

Keywords: Mineral exploration/mapping, geobotany, water quality mapping, AVIRIS, Hyperion,
RDACS, Spectroradiometer
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Sivas Tersiyer Havzasi giiney sinirinin CHRIS-Proba goriintiileri kullanilarak incelenmesi ve
jeolojik birimlerin spektral kiitliphanesinin olusturulmasi

Hande KONYA ve Kaan Sevki KAVAK

Cumbhuriyet Universitesi Jeoloji Mithendisligi Bolimii, 58140 Sivas/TURKIYE, handekny@hotmail.com,
kaank@cumhuriyet.edu.tr
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Uzaktan algilamada, yer uygulamalari igin spektral bilgiler son yillarda buyik énem kazanmistir.
Goruntileme spektroradyometreleri, bu calismalara katkida bulunmakta ve bitki 6rtlisi gelisiminin az
oldugu bolgelerdeki kayaglardan jeolojik bilgi ¢ikariminda fayda saglamaktadir. Sivas ilinin yaklasik 60
km glineydogusunda yeralan ¢alisma alani bu tipte bir bolgeye karsi gelmektedir. Bu ¢alismada, Jura-
Kretase karbonatlariyla, Ust Kretase ofiyolitik karisiga ait kayaglarin ve Tersiyer ¢okellerinin ayrimi
icin, ESA tarafindan saglanan CHRIS-Proba hiperspektral gértntileri kullaniimigtir.

Bolge, “i¢ Torid Okyanusu” olarak adlandirilan okyanusal kalinti kusag (izerinde gelismistir ve jeolojik
evrim agisindan biyik éneme sahiptir. Bélgedeki ofiyolitik karisiga ait kayaglar, karbonatli kayaclara
bindirmis olup Tersiyer ¢Okelleri bahsedilen tim jeolojik birimleri uyumsuz olarak ortmustir. Goérsel
yorumlama teknikleri kullanilarak, CHRIS-Proba goéruntileri Uzerinde karbonatlar ve Tersiyer
¢cokellerini etkileyen sad yanal atim bilesenli faylarin olabilecegi disunilmustir. Bu veriler arazi
¢alismalari ile dogrulanarak bu faylarin K 70° - 85° D dogrultusunda uzandigi tespit edilmistir. Her ne
kadar kinematik galismalar i¢in fay duzlemi tGzerinde dlglimesi gereken veriler gbzlenemese de, fay
zonu boyunca gelisen yaklasik 10 cm-2 m kalinhktaki kalsit damarlari, bresik zonlar ve sistematik
¢atlak dizlemleri inceleme alaninda acik bir sekilde gérulmustar.

Bu calismalarin yanisira, bolgede yuzeyleyen kayaclara ait spektralarin ortaya c¢ikariimasi amaciyla,
arazide bir el spektroradyometresi kullaniimigtir. 2007 yil yaz aylarinda bu kayaglardan elde edilen
spektralarla ve bdlgenin jeolojik haritasi yardimiyla inceleme alanina ait bir spektral kitiphane
olusturulmustur. Bu galismada, inceleme alanindan toplanmis yirmi farkli kaya¢ 6rneginin dalga boyu
ve yansima Ozelliklerini gosteren spektralar elde edilmis olup USGS spektral kitiphanesiyle
karsilastinldiginda benzer spektralar oldugu ortaya cikariimistir. CHRIS-Proba ile gérintileme ve
kayaclardan spektra alimi iki farkli giin igerisinde ayni zaman dilimleri kullanilarak gergeklestirilmistir.
Bunun yaninda, en az parazit bdlimlemesi (MNF), piksel saflik indeksi (PPl) ve spektral aci
haritalamasi (SAM) gibi hiperspektral gorintl isleme yontemleri ofiyolitik karisiga ait kayaglarin

ayrimlanmasi igin de uygulanmigtir.

Anahtar kelimeler: CHRIS-Proba, hiperspektral gériintii isleme, i¢ Torid Okyanusu, ofiyolitik karisik,

Sivas Tersiyer Havzasi
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Determination of the southern boundary of the Sivas Tertiary Basin using hyperspectral
CHRIS-Proba images and forming of spectral library of outcropped geological units

Hande KONYA and Kaan Sevki KAVAK

! Cumbhuriyet University, Dept. of Geological Engineering, 58140 Sivas, handekny@hotmail.com,
kaank@cumhuriyet.edu.tr
ABSTRACT

Spectral information about land applications in remote sensing has gained excessive importance.
Imaging spectroradiometers contribute to these efforts overwhelmingly and aid to derive geologic
information among rocks in semiarid regions with sparse vegetation. Sivas and south-eastern
prolongations where located on the inner parts of the Anatolian peninsula show this type of region.
Compact High Resolution Imaging Spectrometer (CHRIS-Proba) datasets provided by ESA have been
used to differentiate Jurassic-Cretaceous carbonates, upper Cretaceous ophiolitic mélange rocks and
Tertiary deposits in this study.

The region is developed mainly on an oceanic remnant belt called “Inner Tauride Ocean” and has an
importance in terms of regional geologic evolution. Carbonates were overthrusted by mélange rocks in
the region and younger Tertiary deposits cover unconformably all aforementioned geologic units. A
series of noteworthy strike-slip components is significantly observed in Jurassic-Cretaceous
carbonates and Tertiary rocks as visually interpreted in CHRIS-Proba image. They are observed in a
direction of N 70° - 85° E in coherence with field data. Although fault plane indicators are not observed
because of erosional processes, some fault evidences such as calcite veins, fault breccia and
systematic joints has been observed clearly. Calcite veins and fault breccia zones have developed
intensively ranging from 10 cms up to 2 ms almost parallel to these strike-slip zones.

In addition to these efforts, a handheld spectroradiometer has been used for measuring the spectra of
the outcropped rock units. The creation of a spectral library gathered from those rocks has been
started in 2007 summer months, which based on reliable geologic maps of the region. 20 different
samples have been measured and it is observed that they are similar to USGS spectral library. Both
imaging with CHRIS-Proba sensor and collecting spectra from rocks performed on two different days
synchronously. Furthermore, hyperspectral image processing methods such as minimum noise
fraction, pixel purity index and spectral angle mapping have been performed to separate ophiolitic rock

units of the region.

Keywords: CHRIS-Proba, hyperspectral image processing, Inner Tauride Ocean, ophiolitic mélange,

Sivas Tertiary Basin
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Acigol (Denizli-Afyon) ve ¢evresindeki degisimin uydu goriintiileri ile incelenmesi
Hulusi Kargi

Pamukkale Universitesi, Jeoloji Miihendisligi Bélimii, Kinikli-Denizli, hkargi@pau.edu.tr
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Denizli ve Afyon il sinirlar icerisinde yer alan Acigdl yiksek sodyum silfat konsantrasyonuyla Tuz
Goli’nden sonra Tirkiye’nin en tuzlu ikinci golidir. Sig derinligi ile tipik bir playa havzasi olusturan
gllun kapladigi alan gerek dogal evaporasyon, gerekse endustrinin gélden sodyum siilfat elde etmesi
nedeniyle mevsimsel olarak degismektedir. Golin kapladigi alanin yillar icerinde gittikce azaldig:
cevre halki tarafindan iddia edilmektedir. Uydu goéruntuleri bu degisimi en iyi kaydeden belgelerdir.
Ayrica sulak alanlarin karaya déntismesi nedeniyle, diger bir deyisle net bir degdisimin varligi nedeniyle
degisim yakalama yontemlerini test etmek icin Acigdl ve ¢evresi uygun bir bdlgedir. Bu ¢alismada
1987 yilinda Landsat 5 ten ve 2000 yilinda Landsat 7 den alinan goéruntller Uzerinde gerekli
radyometrik dlizeltmeler yapildiktan sonra degisim yakalama yoéntemleri uygulanmistir. Uygulanan
degisim yakalama yontemleri: 1 - Gergek goérintli bantlari arasindaki fark, 2 - “Tasseled cap” —
parlaklik ve nem, farki, 3 - Normalize fark bitki endeksleri (NDVI) karsilastirmasi, 4 - Ana bilesenler
analizi-Birinci bilesen farki, 5 - Ana bilesenler analizinde degisim bantlari sec¢imi, 6 - Post siniflama
(kullanici  kontrolstiz siniflama) kargilagtirmasidir. Uygulanan her bir ydntemin avantajlar ve

dezavantajlari irdelenmistir.

Anahtar Kelimeler: Acigél, degisim yakalama, delta siniflamasi, Landsat, playa
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Investigation of change in Acigol (Denizli-Afyon) and surrounding by satellite images

Hulusi Kargi

Pamukkale University, Dept. of Geological Engineering, Kinikli-Denizli, hkargi@pau.edu.tr

ABSTRACT

Acigdl located within both Denizli and Afyon provinces is the second most saltiest lake of Turkey, after
the Salt Lake, with its high sodium sulfate concentration. It is a typical playa basin having a shallow
depth and its area varies with seasons due to natural evaporation and production of sodium sulfate
from the lake by the industry. It is claimed by the citizens living around that the area of lake area is
getting decreased year by year. Satellite images are the best proof recording the change. In addition,
the Acigdl and surrounding is a good place to test change detection methods so that the wetlands
transforms to land, in other words a clear change exist. In this study, change detection methods have
applied to the images of Landsat 5 and Landsat-7 acquired in 1987 and 2000, respectively, after
radiometric normalization. The change detection methods used are 1) band differencing, 2)
normalized difference vegetation index (NDVI) comparison, 3) tasseled cap brightness and wetness
differencing, 4) principal component - first component differencing, 5) selection of a change band in a
multitemporal PCA, and 6) post-classification comparison. Advantage and disadvantage of each
method applied have been discussed.

Keywords: Acigdl,,change detection, delta classification, Landsat, playa,
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Optimum Index Faktor yonteminin gizgisellik tanimada ASTER goriintii lizerine uygulanmasi;
Hatunsaray ve Bozkir (Konya) gevresi 6rnegi

K. Canan OZGUNER' ve Ergun GOKTEN?
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Dogu Anadolu bdélgesindeki kuzey-gliney yonli sikisma rejimi ile Ege boélgesinde gelisen K-G yonli
genisleme rejimi arasinda Orta Anadolu’nun giineyindeki gen¢ ¢okellerle kapli Konya havzasi, KAF ile
Toroslar arasinda kalan ve genel olarak K-G ve D-B ydnlu gerilmelerle ilgili olarak gelisen ovalardan
olusmustur. Orta Anadolu'nun en geng yapilarindan olan Kuzey-Glney uzun eksenli Konya ovasi,
Tarkiye'nin Neotektonik donemi icinde gelismis bir ¢cokintl havzasidir. Bu ¢okuntl havzasi iginde bazi
gizgisel unsurlarin uydu gorintuleri ile incelenmesi hem zaman kazanma bakimindan hem de yapisal
Ozellikleri ve sistemi genis bir alanda gérmemizi saglamasi bakimindan avantaj sunmaktadir.
Dolayisiyla bir butlin olarak goriilen bélge yapilanmasinin neotektonik siirecin yorumlanmasina katki
getirebilecegi dusinulebilir.

ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) algilayici, gelismis
¢ok bandl, goérinir bdlgeden termal bdlgeye kadar genis spektral alana yayllmis 14 banda sahiptir.
Bu bantlar yuksek alansal, spektral ve radyometrik ¢ozunurlilik 6zelligindedirler. Bunlardan ilk G¢
spektral bant VNIR (Goérinir yakin kizilétesi) bolgeye, 6 spektral bant SWIR (Kisa dalga kizilotesi)
bolgeye ve 5 spektiral bant ise TIR (Termal kizilétesi) bolgeye dismektedir. Bu bolgede ASTER
goruntisine “Optimum Index Factor (OIF)” yontemi uygulanmistir. OIF yonteminde, bantlar igindeki
toplam varyans ve bandlar arasindaki karsilastirma katsayisi, (¢ bant kombinasyonlarinda gortntiinin
zenginlestirilerek ¢gizgisel unsurlarin belirgin hale getirilmesinde kullaniimaktadir. Ug bandin
kombinasyonunda bantlar i¢cindeki toplam varyans degeri yiksek ve bandlar arasindaki karsilastirma
katsayl degeri distuk olmalidir. En ylksek OIF degerine sahip olan bant kombinasyonuna ait olan
gorintiden maksimum litolojik  bilgi  gekilebilir. ASTER goérintilerinde dokuz bandin
kombinasyonlarindan elde edilen G¢ bant kombinasyonlarinin OIF degerlerinin hesaplanmasi
sonucunda en yiksek degere sahip olan kombinasyon secilerek gorintli Uzerinde uygulanmis ve
Uzerlerinde gizgisellik incelemesi yapilmistir. Bunun sonucunda incelenen bdlgede Konya ovasinin
glney sinirini meydana getiren KB-GD genel uzanimh yapisal kontrolin yaninda bunlardan daha
gen¢ olan KB-GD, K-G ve KKB-GGD dogrultulu faylarin da bulunduklari belirlenmigtir. Bu durum Orta

Anadolu’nun gliiney kesimlerinde D-B dogrultulu bir gekme rejiminin varhigini belgelemektedir.

Anahtar kelimeler: ASTER, bant kombinasyonu, optimum indeks faktord,
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Application of the Optimum Index Factor method to lineament definition in ASTER images; an
example from Hatunsaray-Bozkir region (Konya-Turkey)
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ABSTRACT

Between the East Anatolian Convergent Zone and the Western Anatolia Extensional Zone, the Konya
basin located in the south of Central Anatolia and covered by young continental sediments, has been
developed as a big plain under the control of tectonic stresses of N-S and E-W directions. Konya basin
which the long axis extends in N-S direction, is a depressional basin developed in the neotectonic
period of Turkey. The study of the satellite images of this big region provides an advantage to
recognize and follow the structures in basinal scale and time-saving.

ASTER image series (Advanced Spaceborne Thermal Emission and Reflection Radiometer) have 14
bands that range from visible to thermal infra-red region as a wide spectral field. These bands have
high spatial and radiometric resolution. From these VNIR sub-region (visible infra-red) has three,
SWIR subregion (shortwave infra-red) has 6 bands, and TIR (thermal infra-red) has five bands. In this
study OIF (optimum index factor) method has been applied to the ASTER images of the Konya region.
This method based on the determination of the total variance and correlation coefficient among the
bands. For image enhancement all three band combinations have been used for determining the
lineaments in the study. In three band combinations total variance value must be high within the bands
and correlation coefficient must be low between the bands. The band combination of the highest value
of the OIF has been applied to the image. In the Bozkir-Hatunsaray region the OIF value of the
resultant three band combinations from nine bands of the ASTER series has been calculated in the
study and the fault sets extending in NW-SE, N-S and NNW-SSE directions have been recognized

which point to an extensional regime running in roughly E-W trend in the region.

Keywords: ASTER, band combinations, optimum index factor,
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Kuzey Anadolu Fay Zonu orta kesiminin 6zelliklerinin morfometrik yontemlerle incelenmesi
M. Korhan ERTURAGC, Okan TUYSUZ, Ufuk TARI
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inceleme alani, Kuzey Anadolu Fay Zonu'nun (KAFZ) genis bir igbiikey biiklim gergeklestirdigi orta
kesiminde, doguda Kelkit vadisi bati ucundan, batida Amasya'ya kadar olan bir alani kapsamaktadir
KAFZ bu boélgede doguda Karliova'dan Niksar'a dogru uzanan ¢izgisel yapisini bozmakta ve ana
koldan ayrilan ¢ok sayida yan kollar icermektedir. Genis bir makaslama zonu igerisinde tipik bir
atkuyrugu geometrisi sunan bu kollar (Ezinepazari-Sungurlu Fay Zonu, Esencay Fayi, Tasova-
Suluova Fay Zonu) ve ana kol bdlgede gek-ayir ve fay kamasi havzalari, pozitif ve negatif gicek

yapilari gibi ¢esitli morfolojik elemanlarin olusumunu ve evrimini denetlemektedir.

Bu calismada, 20 m ¢6zunurligundeki sayisal yukseklik modelleri kullanilarak, cesitli dlgeklerdeki
akarsu vadilerinin ve sistemlerinin o6zellikleri ve yanal yondeki degisimleri morfometrik indisler
kullanilarak belirlenmis, gruplanmis ve fay kollarinin geometrisi ile iligkisi tartigiimistir. Bunun yani sira
morfolojik 6geler fay kollarinin aktivite farklihklarini da kantitatif olarak siniflamak amaciyla

kullanilmigtir.

Anahtar kelimeler: Kuzey Anadolu Fayi, makaslama zonu, morfometri
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Determination of the properties of the Central North Anatolian Fault Zone using morphometric
analysis

M. Korhan ERTURAG, Okan TUYSUZ, Ufuk TARI
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ABSTRACT

The research area can be defined as a broad shear zone between Kelkit gorges to Amasya, where
the North Anatolian Fault Zone (NAFZ) performs a broad convex arc. In this area NAF changes its
linear course into horsetail geometry by splaying into several synthetic branches. The interactions
between these splays (Ezinepazari-Sungurlu Fault Zone, Esencgay Fault, Tasova-Suluova Fault Zone)
and the NAF main strand caused the formation and evolution of various morphological elements such

as pull-apart and fault wedge basins, negative and positive flower structures.

In this study, the morphometric indices of all suitable valleys and valley systems at various scales
along the fault zones are studied by using digital elevation models having 20 meter resolution. These
indices are classified, analyzed and the relationship between their quantitative changes and the fault

geometry with rate of fault activity is discussed.

Keywords: damage zone, morphometry, North Anatolian Fault
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Tecer ve Yilanh Daglan 'nda (Sivas giineyi) tektonigin morfolojiye yansimasinin belirlenmesi
Murat SUNKAR
Firat Universitesi, Cografya Baliimii, ELAZIG, msunkar@firat.edu.tr
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Toroslar'in en kuzey boliminu olusturan Tecer ve Yilanli daglari, Sivas’in glineyinde yer almaktadir.
Ulas ve Kangal havzalarini birbirinden ayiran bu daglar KD-GB dogrultusunda iki kusak halinde
uzamaktadir. Birinci kusagi olusturan Tecer ve Gurlevik daglan Ust Kretase-Paleosen yaglh
kiregtaslarindan, ikinci kusagi olusturan Felhan, Yayci, Catal ve Yilanh daglari ise Mesozoyik
kirectaslarindan olugsmaktadir. Dodu Toroslar igerisinde yer alan bu daglik alanlar kivrimli, kirikli ve
bindirmeli bir yapi 6zelligi géstermektedir. Yérede K-G dogrultusundaki sikisma rejimi etkisinde Ust
Miyosen-Pliyosen’e kadar bindirmeler, bu dénemden sonra ise dogrultu atimh faylar etkili olmustur. Bu
daglik alanlar KD-GB dogrultusunda sol yanal dogrultu atimli Tecer, itkiran ve Yilanli faylari tarafindan
kesilerek cevresindeki havzalara goére yikselmis ve surekli aginim alani 6zelligini korumustur. KD-GB
dogrultulu sol yanal atimli faylar da KB-GD dogrultulu sag yanal atimh ikincil faylarla kesilmigtir.
Felhan, Yayci, Catal ve Yilanli daglari KD-GB dogrultusunda sag yanal atimli faylarla kesilerek
baklava dilimi gorinimi kazanmistir. Uydu goruntuleri ve jeolojik veriler Yayci Dagrnin, Catal Dagi'na
gore 2-2,5 km sag yanal Otelendigini gostermektedir. Daglik alanlari kesen fay hatlari boyunca fay
diklikleri, fay basamaklari, dtelenmis sirt ve vadiler, fay vadileri, fay gdlleri, heyelanlar ve karstik
sekiller geligmistir.

Bu calismada, Uzaktan Algilama ve Cografi Bilgi Sistemleri kullanilarak Tecer ve Yilanli daglarinda
tektonigin morfolojiye nasil yansidigini ortaya koymak amaclanmistir. 3A Aster goruntileri ve
topografya haritalari Gzerinden yapilan galismalar arazi gozlemleriyle desteklenerek Tecer ve Yilanh

daglarinin morfolojik 6zellikleri belirlenmistir.

Anahtar kelimeler; Tecer Daglari, uzaktan algilama, Yilanlh Daglari,
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Determination of effect of tectonism on morphology over Tecer and Yilanli Mountains

(southern Sivas)

Murat SUNKAR
Firat University, Dept. of Geography, ELAZIG, msunkar@firat.edu.tr
ABSTRACT

Tecer and Yilanli Mountains, which form the northernmost part of the Taurus belt, are located to the
south of Sivas. These mountains separating Ulas and Kangal basins from each other extend as two
zones in NE-SW direction. Tecer and Gurlevik Mountains forming the first zone are made up of Upper
Cretaceous-Paleocene age limestones while Felhan, Yayci, Catal and Yilanli mountains forming the
second zone are made up of Mesozoic limestones. These mountainous areas being located in the
East Taurus are characterized by folds, faults and thrusts. Thrusts are dominant in the area until Late
Miocene-Pliocene due to N-S compression and after this period, strike-slip faults have been effective.
Those mountainous areas are cut and elevated relative to surrounding region by left-lateral, NE-SW
striking Tecer, itkiran and Yilanli faults resulting in continuous erosion in the area. NE-SW striking left
lateral faults are cut by secondary right lateral faults. Felhan, Yayci, Catal and Yilanli Mountains are
cut by NE- SW striking faults and have gained a rhomb shape. Satellite images and geologic data
indicate that Yayci Mountain is offset 2-2,5 km right laterally in relation to Catal Mountain. Fault
scarps, fault steps, offset ridges and valleys, fault valleys, fault lakes, landslides and karstic structures
are developed along the faults cutting the mountainous area.

The purpose of this study is to demonstrate how morphology is reflected by the tectonism in Tecer and
Yilanli Mountains using remote sensing and geographical information systems. Morphological
characteristics of Tecer and Yilanli Mountains are determined by using 3A Aster images and

topographic maps supported by the observations made during the field studies.

Keywords: remote sensing, Tecer Mountains, Yilanli Mountain
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Ankara-Bala civarinda ASTER goriintiileri kullanilarak evaporit minerallerinin tespitine yonelik
bir uygulama
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Ankara Bala ilgesi civari al¢i tasi (jips) bakimindan olduk¢a zengin olup, MTA tarafindan yapilan
arastirmalarda iyi derecede algi potansiyeli olan sahalar icerisinde gdsterilmistir. Halen civarda c¢alisan
ocaklarda iyi kalitede al¢i uretilmektedir. Bolgedeki algi tagi hammaddesi jips mineralleri oldukca
yaygin bir sekilde ylizeylemektedir.

Calisma sahasi bir tam ASTER goéruntistnin kapladigi alandadir. Yaklasik olarak dojuda Bala ilgesi
batida Hirfanlh Baraj Golu, kuzeyde Karakegili ilgesi ve gineyde Tuz Golu sinirlari arasindadir.
Calisma Alani igerisinde Kapulukaya Baraj Goélu dogusunda tamamen yaslari Paleozoyikten Geg
Senoniyene kadar degismekte olan temel birimler mevcut olup batisinda ise Senozoyik birimler
bulunmaktadir. Jips igeren birimler genel olarak yaslari Geg-Eosen den Ge¢ Miyosene kadar degisen
incik Formasyonu Sekili Evaporit Uyesi ve i¢ Anadolu Gurubu kayalaridir.

ASTER goruntisiu kullanilarak jipsli alanlarin haritalanabilmesi igin hem orta-kizilétesi bantlarda hem
de termal bantlar kullanilarak gesitli metodlar ugulanmistir. Bu metodlar band oranlama, iligkisiz-
gerdirme, temel bilesenler analizi, Crosta teknigi ve spektral indis metodlardir. Ozellikle, alterasyon
minerallerinin tespiti icin kullanilan Crosta teknidi evaporit minerallerine yonelik kullaniimis ve
sonugclari diger metodlarla karsilastiriimigtir. Elde edilen veriler mevcut jeoloji haritalari ve goruntu
analizleri ile karsilastirimis calisilan alanda elde edilen anomaliler degerlendirilmistir. Sonuclar
arazide de kontrol edilip tutarliliklari saptanmistir. Butin metodlarin eksikleri ve zayif yonleri
karsilastirmalara dayanarak belirlenmis ve evaporit haritalamak icin uygulanan metodlarin avantaj ve

dezavantajlari ortaya konulmustur.

Anahtar kelimeler: alcitasi, ASTER, Bala-Ankara, goriintl isleme, mineral haritalama
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An application aimed to determine evaporite minerals using ASTER images near Ankara Bala
region
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ABSTRACT

Ankara Bala region has very rich Gypsum occurrences and region is classified as one of the best
gypsum potential sites of Turkey according to the studies of MTA. Presently at the quarries nearby,
well quality gypsum is produced. The gypsum minerals, raw material of plaster are very extensively
exposed at the region.

The study area covers one full ASTER image. The boundaries are located between Bala District at the
west, Hirfanli Dam Lake at east, Karakegili District at north and Tuz Gélu at south. Inside the study
area, at the east of Kapulukaya Dam Lake, completely the basement rocks are present with age from
Paleozoic to Upper Senonien while at west Cenozoic Units outcrops. The units that include gypsum
are seen generally in incik Formation Sekili Member and i¢ Anadolu Group and their ages are
changing from Upper Eocene to Upper Miocene.

For mapping gypsum using ASTER images, various methods are tried both for visible near infrared
bands and thermal bands. These methods are band rationing, decorrelation stretch, principal
component analysis, Crosta method and spectral indices methods. Especially, the Crosta method that
is generally used for determining alteration minerals is implemented for evaporate minerals and the
results are correlated. The results are compared with the present geological maps and image
analyses and the anomalies at the study area are evaluated. The results are checked at field and the

ethods are compared with their disadvantages and advantages.

Keywords: ASTER, Bala-Ankara, gypsum, image processing, mineral mapping,
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Saha galismalar ve uzaktan algilama yontemiyle jeolojik yorumlamaya bir 6rnek: Fethiye ve
civarinin jeolojik 6zellikleri
Oznur KARACA' Remzi KARAGUZEL? Aziz ERTUNG?®
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oz
Bu calismada, arazi calismalari ve uzaktan algilama teknikleri birlikte kullanilarak Fethiye ve
gevresinin jeolojik 6zelliklerinin ortaya ¢ikarilmasi amaclanmistir.
Uydu goruntuleri ile jeolojik birimler belirlenirken, bu birimleri daha iyi ayirt edebilmek icin edge
enhance (3x3) filtresi kullaniimis, kontrast dizeltmeleri (Histogram equalization) ve parlaklik ayarlar
yapilmistir. Ayrica farkli bant kombinasyonlarina Principal Component Analysis (PCA) uygulanarak
birimler en iyi sekilde ayirt edilmeye calisiimistir. Jeolojik birimler goriinti Uzerinde goézle ayirt
edilmeye calisilirken, diger taraftan kontrolli ve kontrolsiz siniflandirmalar da yapilarak, bu haritalarla
kargilastinimistir. Elde edilen tim veriler ve arazi ¢alismalari derlenerek, g¢alisma alaninin 1/10.000
Olcekli jeoloji haritasi hazirlanmistir.
Fethiye yerlesim alani ve yakin ¢evresinde, Tavas Napr'na ait Ladiniyen yasli kiregtaslarindan olugan
Karapinar Formasyonu, Karniyen-Noriyen yagl bitkili kumtagi ve Liyas yash seylerden olugan
Belenkavak Formasyonu, algli kirectasi-dolomitik kiregtagindan olugsan Agdacli Formasyonu; Bodrum
Napr'na ait Triyas yasli Kayakdy Dolomiti ve Marmaris Ofiyolit Napr’'na ait Kretase yasli Marmaris
Peridotiti yer almaktadir.
Aktif fay zonlarinin belirlenmesinde uzaktan algilama teknigi, 6énemli bir kolaylik ve Ustunlik
saglamaktadir. Fethiye yerlesim alani, Turkiye'nin aktif fay zonlarindan Fethiye-Burdur Fay Zonu
(FBFZ) Uzerinde olup, 1. derece deprem bdlgesidir. Bu alanda tarihsel ve aletsel dénemlerde
blyUkIGgu 6 ve lzerinde olan birgok deprem meydana gelmistir. Ozellikle 1957 yilinda merkez Ussi
Fethiye olan 7.1 buyukligundeki depremde bdlgede can ve blyuk mal kayiplari meydana gelmigtir.
Ayrica, Fethiye ve c¢evresinin jeoloji haritasinin hazirlanmasi sirasinda bdlgenin  énemli
gizgiselliklerinin haritalanmasinda da Landsat ETM+ uydu goériantist kullaniimistir. Calisma
kapsaminda, fay yuzeyinin varligi, drenaj paterni ve yodunlugu, dogrusal vadiler, bitki ortlisii ve su
kaynaklari gibi jeomorfolojik 6zellikler ile bdlgenin kabartma ve 3D arazi modeli gibi gizgiselliklerin
belirlenmesinde yardimci olan unsurlar dikkate alinmistir. Tim veriler birlikte degerlendirilerek bélgede
397 adet gizgisellik saptanmistir. Bu gizgiselliklerden 314’0 KD-GB, 83'U ise KB-GD gidiglidir. Ayni
zamanda c¢izgisellikler kullanilarak hazirlanan gul diyagramina goére, kirik sistemleri K40-50D
dogrultularinda yogunlagsmakta olup egemen cizgiselliklerin, FBFZ ile paralellik sundugu
gOrulmektedir.
Anahtar kelimeler: 3D arazi modeli, gizgisellik analizi, Fethiye-Burdur Fay Zonu, uzaktan algilama,
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An example to geological interpretation using remote sensing techniques and field works:
geological features of Fethiye and its vicinity
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ABSTRACT

The aim of this study is to reveal the geological features of Fethiye and its vicinity using remote
sensing techniques and field works.

While geological units were defined by satellite images, edge enhance (3x3) filtering was used,
contrast correction (histogram equalization) and brightness adjusting were done to determine the units
well. Furthermore, principal component analysis (PCA) was applied. Geological units were identified
not only visually but also applying supervised and unsupervised classifications. All data obtained from
satellite image and field works were combined to prepare 1/10.000 scale geological map.

There are three nappes in the study area. These are; i) Tavas Nappe consisting of Karapinar
Formation with Ladinien aged limestones, Belenkavak Formation with Carnian-Norian aged
sandstones and Liassic shales, and Agdagli Formation with Liassic algal and dolomitic limestones; ii)
Bodrum Nappe including Triassic Kayakdy Dolomite; iii) Marmaris Ophiolitic Nappe with Cretaceous
Marmaris Peridotite.

Remote sensing technique provides easiness and advantage to define active fault zones. Fethiye
settlement area is on the Fethiye-Burdur Fault Zone (FBFZ) which is one of the active fault zone in
Turkey and it is located within a first degree earthquake zone. Especially 1957 Fethiye earthquake
(Ms=7.1) produced extensive structural damages and loss of lives.

Landsat ETM+ satellite image was used to prepare both geological map of around Fethiye and also
lineament map of the region. Characteristic properties to determine lineaments like geomorphological
features such as existence of fault plane, water sources, drainage pattern and density, linear valleys,
vegetation and 3D land model of the region were considered. Eventually, 397 lineaments were
identified. From these, 314 lineaments were found to be NE-SW trending. Rose diagram prepared
from these lineaments shows that lineaments are clustered in N40-50E. And this direction is parallel to
FBFZ.

Keywords: 3D land modeling, Fethiye-Burdur Fault Zone, lineament analysis, remote sensing,
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Akarsu drenaji ile litolojik birimler arasindaki iligki

Resat GECEN ve Gulcan SARP

Jeodezi ve Cografi Bilgi Teknolojiler Anabilimdali, ODTU, Inonu Bulvari 06531, Ankara
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Bu calisma kapsaminda Adapazari bdlgesinde magmatik, metamorfik ve sedimanter kayalari
kapsayan yaklasik 180 km? lik bir alanda akarsu drenajinin farkl litolojik birimlerdeki mekansal
Ozellikleri incelenmisgtir.

Akarsu drenaji 1/ 25.000 olcekli topografik haritalardan manuel olarak sayisallastiriimistir. Jeolojik
birimlerin belirlenmesinde 1/100.000 olcekli jeoloji haritasi baz alinmistir. Elde edilen bu iki veri
katmani kullanilarak sayisal analizler yapiimis litolojik birimlerle akarsu drenaji arasindaki mekansal
iliski ortaya konulmustur.

Elde edilen sonuglara gore; akarsu drenaj aginin farkh litolojik birimlerde farkli mekansal 6zellikler

gOsterdigi tespit edilmistir.

Anahtar kelimeler: CBS, drenaj, jeoloji, litoloji
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The relationship between river drainage and lithological units

Resat GECEN, Gilcan SARP

Middle East Technical Universty, Geodedic and Geographic Information Technologies, Ankara

ABSTRACT

In this study, spatial characteristics of river network over the different lithological units have been
investigated. Study has been carried out over Adapazari region, approximately 180 km?, which
consists of magmatic, metamorphic, and sedimentary rocks.

The drainage network was manually digitized from 1:25.000 scale of topographic maps. Geologic units
were derived from 1:100.000 scale of geologic map. Using these two derived layers, several digital
analyses were conducted and the spatial relationships between lithological units and drainage network
were investigated.

The results of analyses show that each lithological unit has different spatial characteristics of drainage

network.

Keywords: Drainage network, Litology, Geology, CBS
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Kuvaterner dolgularinin olugum siireci ve fasiyes olarak belirlenmesinde ve ayrimlanmasinda
uzaktan algilama teknolojisinin kullanilabilirligi
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Gen¢ Kuvaterner ¢okelleri akarsu, gol, deniz ve karasal gibi farkli ortamlarda olugabilecegi gibi fluviyal,
volkanik, karstik gibi farkli jeomorfolojik slreglerin sonucu da olusmus olabilirler. Kimi yerde birden
fazla fasiyes ve jeomorfolojik faktoriin Grini olan sedimentler girift ve ice ige gegmis durumdadir. Bu
gibi alanlarda istif karakterinin ve orijininin tespiti zorluklara neden olur. Dolayisiyla arazinin jeolojik ve
jeomorfolojik gecmisi konusunda yanilgilara disiilebilir. Ornegin gegmiste allivyal bogulmaya ugramis
bir havza akarsu sebekesinin degisiklie ugramasiyla baska bir faktérin sekillendirici etkisi altinda
(Volkanik, karstik, Eoliyen) gelisimin strdurebilir.

Yerkabugunun dig kesiminin en gok ve goérundr degdisikliklere neden oldugu Kuvaterner Jeolojisinin ve
jeomorfolojisinin aydinlatiimasi agisindan yeryizinin Kuvaterner'de gegirdigi slreglerin ve bu
sureclere bagli olusmus depolarin yayilliminin ve g¢evre birimlerle iligkilerinin belirlenmesi yerbilimleri
agisindan énemlidir.

Bu calismada s6z konusu Kuvaterner depolarinin nitelik ve orijin bakimindan belirlenmesi ve
dagihislarinin haritalanmasinda uzaktan algilama teknolojisinin, Glineydodu Anadolu Kenar kivrimlari

ve gevresine ait arazi 6rneklemelerinde kullanilabilirligi tartigiimistir.

Anahtar Kelimeler: Gineydogu Anadolu Toroslar, jeoloji, jeomorfoloji, Kuvaterner ¢okelleri, uzaktan

algilama
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Availability of remote sensing tecnology for determined quaterner deposits as process and
facies
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ABSTRACT

Late Quaternary deposits are be formed not only river, lake, marine and continental but also like
pluvial, volcanic or karstic processes. At some places the sediments that are resulted by different
facies and geomorphological processes are found involuted. These kind of sediments hampers the
characterization of sequence and ageing. Consequently false judgements can be made about the
paleo geomorphological and geological processes of the land. For example earlier alluvial suffocate a
basin which has called at her, the stream ring calls at the change an other factor's effect it can
continue your development.

So that Quaternary geology is illuminated that Earth surface her outer section is much and what has
become to the clear changes, Earth surface the morphological factors live and this to the factors a
bunch the deposits which have become comprised spreading close her relation important that she is
determined.

This studies has been investigated Availability of remote sensing technology Quaternary deposits are
determined while becoming quality and an origin and mapping The spreading example land on the

Tectonic-orogenic Border Folds Belt in the Southern part of Turkey and surrounding.

Keywords: Remote sensing, Geology-Geomorphology, Quaternary deposits, Touros Mountaine of SE

Turkey
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Heyelan izlemesinde IKONOS gériintiilerinin degerlendirilmesi: Biiyiikgekmece, istanbul
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Yerbilimleri ¢alismalarinda yaygin olarak kullanilan ylksek spektral ¢ozinUrlikli multispektral ve
hiperspektral uydu goérintileri, icerdikleri spektral bilgiye karsin diisiik mekansal ¢ozinurlikli olmalari
nedeniyle, aktif jeolojik proseslerin izlenmesinde kullanim alani bulamamaktadir. Bunlarin yerine,
spektral olarak disik ancak mekansal olarak ylksek ¢dzindrlige sahip olan IKONOS gibi uydular bu
degisimleri haritalamada basaril bir sekilde kullaniimaktadir. Jeolojik olugsumlarin ve degisimlerin esas
alindid! bu tdr proseslerden biri olan heyelanlar, sézkonusu ¢alismanin odagini olugturmaktadir. Bu
calisma kapsaminda; istanbul Metropolitan alani igerisinde, yodun yerlesim ve sanayi gelisimine
maruz kalan Buylkcekmece bdlgesinde, 1 metre ¢ozinurlikli IKONOS uydu gorintilerinden
yararlanarak aktif durumda olan heyelan hareketleri izlenmeye calisiimistir.

Heyelan hareketlerinin bir zaman serisi igerisinde gbézlenmesi amaciyla 2002—2008 tarihleri arasinda
¢cekiimis 13 adet IKONOS wuydu gorintisinden yararlaniimistir.  Gorlntilere uygulanan
ortorektifikasyon igleminin ardindan, ¢akistirma ydntemiyle gorintilerde dncelikle heyelan envanteri
olusturulmus, ardindan heyelan ile ilgili dedisim hareketleri incelenmis, ayrica bu bdlgedeki
topografyanin degisimine katkida bulunan insan etkileri belirlenmistir. Kitle hareketleri takip edilerek
ilerleme miktarlari belirlenmig, yeni gelisen hareketlerin var olan hareketlerle iligkileri incelenmis ve
anilan kutle hareketlerinin bu yerlesim bolgesinde ciddi etkilere yol actigi tespit edilmistir. Bu
calismayla, yapilasma gelisiminin ve topografik degisimlerin insan eliyle halen devam ettigi
Blylkgekmece bdlgesinde, heyelanlarin olasi gelisimleri ve ileride vyayilabilecekleri alanlar

belirlenmeye ¢aligiimistir.

Anahtar kelimeler: Biyikcekmece, Heyelan, istanbul, IKONOS, ortorektifikasyon, mekansal

¢Ozunurllk,
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Monitoring of landslides using IKONOS Imagery, Biiyiikgekmece, istanbul
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ABSTRACT

Multispectral and Hyperspectral Satellite images with high spectral resolution which are widely used in
geological studies are not convenient to monitor active geological processes due to their low spatial
resolution. Instead of these images, satellites like IKONOS which have low spectral but high spatial
resolution are widely used to map the geological changes. The basis of this study is based on the
landslides that are one of the active geological processes. The scope of this study is to utilize 1 meter
resolution IKONOS satellite images to monitor the active landslide movements in highly populated and
industrially developing Bilyiikcekmece region in istanbul Metropolitan city.

In order to observe landslide movements in time series, a set of 13 IKONOS satellite images from
2002 to 2008 are used. After orthorectification processes, satellite images are overlain and landslide
inventory is formed. Then, movement changes relevant to landslides are analyzed. Moreover human
effects contributing to the topographical changes are detected. Landslides are monitored and
propagation amounts are determined, while the relationship between newly developing and existing
movements is observed and it is found that mass movements have great impacts in this settlement
area. It is tried to be approximated the possible future development of landslides and their future
spreading area in the Bulylkgekmece region which still has a high human impact on topographical

changes with settlement developments.

Keywords: Blylkcekmece, IKONOS satellite image, istanbul, landslide, orthorectification, spatial

resolution
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istanbul Bogazi ile Rezve Deresi (igneada) arasinda kiy1 morfolojisini denetleyen jeolojik

faktorlerin saha ¢aligmalari ve uydu gériintiileri ile arastiriimasi
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Bu arastirmada Bati Karadeniz havzasinin giineybati kiyisini olusturan istanbul Bogazi ile Bulgaristan
siniri (Rezve Deresi) arasindaki kesimde kiyr morfolojisini denetleyen jeolojik ve jeomorfolojik unsurlar
sayisal yukseklik modelleri, SPOT ve Landsat uydu gorintuleri ve saha galismalari ile arastirilmigtir.
Trakya Yarimadasinin temelini Istranca masifi olusturur. Bu temel ileri derecede metamorfik-migmatitik
amfibolit ve gnayslar ile bunlar icerisine sokulmus Permiyen granitlerinden olusan bir c¢ekirdek ile
bunun Uzerindeki dusiuk dereceli metamorfik Triyas metagokellerinden olusur. Bu metamorfik birimler
olasilikla Kretase sonunda metamorfizmaya ve deformasyona ugramiglardir. Ust Kretase'de Istranca
masifi Uzerinde magmatik bir yay gelismis, bu yaya ait granitler masif icerisine sokulurken lav ve
piroklastikleri Karadeniz kiyisinda Istranca masifini 6rtmuslerdir. Masif Ust Kretase sonunda
yukselerek asinma alani haline gelmistir. Orta Eosen’de glineyde Trakya havzasinin agilmasi ile yasit
olarak baslayan yeni transgresyon Trakya yarimadasinin ¢odunu kaplamistir. Oligosen sonunda
Istranca masifi batlndyle yikselerek hem Trakya yarimadasina hem de Bati Karadeniz havzasina
kirintil saglamistir. Istranca masifi Miyosen ve Pliyosen’de iki Shemli agsinma evresi gegirmis, buginku
yapisini blyuk dOl¢ude bu iki evre sonunda kazanmistir. Bugunki kiyi sekillerinin gelisiminde ise daha
cok kiyiyi olusturan kaya tirleri etkili olmustur. Dayaniml kayalarin egemen oldugu yerlerde falezli ve

yuksek kiyi turleri, kolay asinan birimlerin oldugu yerlerde ise kumlu ve genis plajlar gelismistir.

Anahtar kelimeler: Karadeniz, Kiyi Morfolojisi, Trakya Yarimadasi
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Investigation of the geological and geomorphological factors controlling the coastal
morphology between the Bosphorus and the Rezve River (igneada) by using field and remotely

sensed data
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ABSTRACT

The goal of this study is to investigate the geological and geomorphological factors controlling the
coastal morphology of the southwestern margin of the Western Black Sea Basin between istanbul and
the Bulgarian border, by using digital elevation models, Landsat and SPOT images in addition to the
field studies. At the base of the Thrace peninsula is the Strandja massif comprising a high-grade and
migmatitic amphibolites and gneisses intruded by Permian granitoides and overlying low grade
Triassic metasediments. The last metamorphism and penetrative deformation affected the Strandja
massif was probably at the beginning of the Cretaceous. During the Late Cretaceous, a magmatic arc
has been established on the Strandja massif in response to the northward subducting Neo-Tethys
Ocean to the south. Granitoides belonging to this arc intruded into the metamorphic rocks of the
Strandja massif in the central part, while deep marine lava and pyroclastics deposited in the north
along the present Black Sea coast. The massif elevated and started to erode at the end of the Late
Cretaceous. In the middle Eocene, the Thrace basin started to open to the south of the Strandja
massif. A new transgression covered most of the Thrace peninsula. At the end of the Oligocene all the
massif emerged and provided clastic material to the both Thrace and the western Black Sea basins.
Two important erosional period were lived in the northern Thrace Peninsula during the Miocene and
Pliocene, recent structure of the study area were gained mostly during these periods. Rheology of the
rocks forming the study area also played an important role on the shore and onshore morphology and
controlled their evolution.

Keywords: Thrace Peninsula, Black Sea, Coastal Morphology
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Golciik ve Kegiborlu (Isparta) bolgeleri arasindaki hidrotermal alterasyon alanlarini ASTER ve
Landsat TM/ETM+ uydu goriintiileri ile haritalama

Onder KAYADIBI', Oya CENGIZ?, Erhan SENER?, Temel TOPCU'
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ASTER, goériniurden termal kizildtesi bolgeye kadar 14 spektral banda sahiptir. Elektromanyetik
spektrumun 0.52-0.86 um araliginda 15m. alansal ¢ézunurlikli 3 banda, 1.60-2.43 uym araliginda ise
30m. alansal ¢ozunurlikli 6 spektral banda sahiptir. Bu spektral araliklarda birgok hidrotermal
alterasyon mineralinin tanimlayici absorbsiyon 6zelligi vardir. Bu 6zelliklerden yararlanarak arastirma
sahasinda hidrotermal alterasyon alanlarinin ayirtlanmasi amacglanmistir.

Bati Toroslar'da Golcik ile Kegiborlu (Isparta) bdlgeleri arasinda KB-GD uzaniminda ug¢ farkli yerde
ayrisma sahasi bulunur. Pliyo-Kuvaterner yasl volkanik kayaclarin ayrismasi, Golciik volkanizmasi ile
iliskili hidrotermal aktivite yoluyla olusmustur. Bu ayrisma alanlari, yaygin olarak Kegiborlu kikurt
yataklari c¢evresi, Yakadren koyu civari ve Golcik Golu-Daridere (Direkli) mevkilerinde goézlenir.
Calisma alani, 1:100 000 olcekli M24 ve M25 paftalari Gzerinde yer almakta olup yaklasik 1000 km?
alani kapsamaktadir.

Landsat goruntileri ile demiroksit/ hidroksit minerallerini (hematit, gétit vb.) belirlemek i¢in 3/1 bant
oranlamasi ve OH™ igeren mineralleri (kil mineralleri)  belirlemek icin 5/7 bant oranlamasi
uygulanmistir. Aster goruntuleri ile demiroksit/hidroksit (hematit, gétit vb.), alunit/kaolinit, AI-OH iceren
mineraller (kil mineralleri, muskovit, serizit vb.), opal ve jarosit minerallerini belirlemeye yonelik calisma
yapilmistir. Bu mineralleri belirlemek amaciyla demiroksit/hidroksit mineralleri i¢in 2/1, alunit/kaolinit
icin 4/5, AI-OH iceren mineraller i¢in 5+7/6, opal igin 4+5/7 ve jarosit minerali i¢cin 8/7 bant oranlamalari
kullanilmigtir.

Sonugta, arastirma sahasindaki alterasyon alanlarinin mineral haritalamasi Landsat TM/ETM+ ve
ASTER goruntileri kullanilarak belirlenmigtir. Arazi g¢alismalarinda, elde edilen sonuglarda buyidk

oranda dogruluk oldugu gérulmustar.

Anahtar kelimeler: ASTER, band oranlama, hidrotermal alterasyon, Isparta, Landsat, mineral

haritalama
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Mapping using Aster and Landsat TM/ETM+ satellite images of hydrothermal alteration
areas between Golciik and Kegiborlu districts, Isparta

Onder KAYADIBI', Oya CENGIZ?, Erhan SENER?, Temel TOPCU'

' Maden Tetkik ve Arama Genel Muddrligu Uzaktan Algilama Merkezi, 06520, Ankara, kayadibi@mta.gov.tr
2S[]IeymanDemireIUniversity,Dept.ofGeoIogicaIEngmeering,32260,lsparta

ABSTRACT

ASTER has fourteen spectral bands from visible up to thermal infrared area. It has three bands with
15m spatial resolution in 0.52-0.86 um interval and six bands with 15m spatial resolution in 1.60-2.43
pum interval of electromagnetic spectrum. Within these spectral intervals the diagnostic absorption
feature of some hydrothermal alteration minerals are observed. The purpose of the study area was to
discriminate hydrothermal alteration areas using these properties.

The alteration areas are located at three different locations in NW-SE trending between Gélciuk and
Kegiborlu (Isparta) regions in the western Taurides. The alterations of Plio-Quaternary volcanic rocks
were formed by hydrothermal activity associated with Golclik volcanism. The alteration areas are
generally outcropped in Kegiborlu sulphur deposits and surroundings, Yakaotren village and Goélciik
Lake-Daridere (Direkli) vicinities. The study area is located on 1:100 000 scaled M24 and M25 maps,
and has approximately 1000 km? area.

3/1 band ratio for iron oxide/hydroxide minerals (hematite, goethite etc) and 5/7 band ratio for OH
bearing minerals (clay minerals etc.) were applied on Landsat images of the region. It was carried out
iron oxide/hydroxide minerals such as hematite and goethite, alunite/kaolinite, and AI-OH bearing
minerals (clay minerals, muscovite, sericite etc), opal and jarosite on Aster images of the region. To
determine these minerals, the band ratios were used 2/1 for iron oxide/hydroxide minerals, 4/5 for
alunite/kaolinite, 5+7/6 for AI-OH bearing minerals, 4+5/7 for opal, and 8/7 for jarosite. In conclusion,
the mineral mapping of the alteration areas was performed using Landsat TM/ETM+ and Aster satellite

images. On the ground-truth survey, the accuracy of image analysis results was observed.

Keywords: ASTER, band ratios, hydrothermal alteration, Isparta, Landsat, mineral mapping
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Aktif tektonik bolgelerde uzaktan algilanmis verilerin rolii

Sinasi KAYA
iTU insaat Fakiiltesi, Jeodezi ve Fotogrametri Mih. Bél. 34469, Maslak, Istanbul, skaya@ins.itu.edu.tr
0z

Tirkiye, dinyanin en aktif tektonik bolgelerinden biridir. Bu galismada i) Marmara Denizi ile Saros
Korfezi arasindaki Kuzey Anadolu Fayi yuzey kirngi Landsat 5 TM, SPOT HRV pankromatik uydu
gorunttsi ve 1/ 25 000 olgekli topografik haritalardan uUretilen Sayisal Arazi Modeli kullanilarak
degerlendirilmistir ii) 17 Adustos 1999 izmit depremi sonrasi Adapazari sehir merkezinde meydana
gelen agir hasarlar uydu goruntt verileri kullanilarak analiz edilmigtir. Birinci uygulama 6rneginde,
arazi yapilarinin morfolojik yorumlanabilirligini ve gizgisel detaylarin daha iyi belirlenmesini artirmak
icin uzaktan algilama verileri zenginlestirilmistir. Bu veriler ylkseklik verileri kullanilarak elde edilen
sayisal arazi modeli ile cakistinlmistir. Gazikdy-Saros arasinda iki sureksizlik ve Yenikdy-Sofular
koyleri arasinda fayin yaklasik 7 derece giiney doduya dogru doéndigu belirlendi. Bu yeni fay
geometrisi GPS hiz vektorleri ile karsilastirildi ve aralarinda bir uyumluluk oldugu belirlendi. ikinci
uygulama 6rneginde, Adapazari igin deprem 6ncesi ve sonrasi SPOT HRVIR X| ve Pankromatik uydu
gOruntt verileri kullanildi. SPOT HRVIR Xl verileri siniflandirilarak 411 hektar, SPOT Pankromatik
verilerinin parlaklik degerleri dilimlenerek (density slice) 390 hektar yikilan yerlesim alani tespit edildi.

Elde edilen sonuglar depremden sonra acgiklanan yikilan bina sayilari ile karsilastiridi.

Anahtar Kelimeler: Adapazari, deprem, tektonik bdlge, uzaktan algilanmis veri
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Role of remotely sensed data at the active tectonic regions
Sinasi KAYA

ITU Faculty of Civil Engineerin, Dept. of Geodesy and Photogrammetry Engineering, 34469, Maslak, Istanbul, ,
skaya@ins.itu.edu.tr

ABSTRACT

Turkey is one of the most active tectonic regions in the world. In this study, i) The surface expression
of North Anatolian Fault Zone (NAFZ) between Marmara Sea and Gulf of Saros was determined using
Landsat 5 TM and SPOT HRV Panchromatic image and Digital Elevation Model (DEM) based on 1:25
000 scale topographic maps ii) After on 17 August 1999 izmit earthquake, heavily damaged areas in
the Adapazari city centre analyzed using satellite sensor images. Fist application, Satellite sensor data
were enhanced to improve morphological interpretation and the identification of linear features. These
data were overlaid with the digital elevation model. Between Gazikdy and Saros two small releasing
steps and between Yenikdy and Sofular villages the fault strike bends ~7° further to the SE were
determined. This new fault geometry compared with GPS velocity vector and results indicated that
there is compatibility between them. Second application, for Adapazari analyses pre and post-
earthquake were realized using SPOT HRVIR XI and panchromatic satellite sensor data. The area of
heavily damaged building were calculated as 411 ha from classified SPOT HRVIR Xl data and 390 ha
from density slice method of SPOT Panchromatic data. Obtained results were compared with the

number of heavily damaged building announced by the authorities.

Keywords: Adapazari, earthquake, remotely sensed data, tectonic region
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Tiirkiye e-doniisiim siireci, bu siiregte NETCAD’ in rolii & NETGIS server

Tung Emre TOPTAS

NETCAD Ankara, tunc.toptas@netcad.com.tr
o0z

Tirkiye olarak, iginde bulundugumuz Avrupa Birligi'ne uyum sirecinde Ulke Olgedinde olusturulan
eylem planlari ile kamu hizmetlerinin isleyisi, yerel yonetim birimlerinin ¢alismalari, 6zel sektorin
yapilanmasi, Universite g¢aligmalari, yani tim sektorlerde kabuk degistirme, radikal bir devinim, Ulke
Olceginde e-donisim’in realize olma sireci igerisindeyiz. Eylem-75 ile e-donisim startini veren
Ulkemizde, 6nimuizdeki 15-20 yil buyidk énem arz etmektedir. Clnkd bu sure¢ Tirkiye dlgeginde
mekansal ve mekansal olmayan verilerin GIS standartlarinda Uretilecegi, depolanacagi ve yonetilecegi
en yogun dénem olacaktir. Ulke dlgeginde kurulacak, tamamen bitiinlesik yapida konumsal ve sézel
veritabani destegi, harita sunumu, vektor, raster veri sunumu, konumsal analiz, es zamanh veri
dizenleme ve cografi uygulama gelistirmek Uzere tasarlanmis olan kurumsal GIS ¢dzimid NETGIS
Server’lar ile merkezi kontrol sadlanacak, mukerrer veri Gretiminin 6nline gegilecek, Uretilen projeler
web Uzerinden yayimlanabilecek, edit edilebilecek ve paylasilabilecektir.

Bu sayede tum Turkiye ortak veri havuzunda calisabilecek, yapilan en ufak gincelleme save edildidi
andan itibaren Tirkiye'nn her noktasindan giincel veriye ulagilabilinecektir. Ulkemizin uluslararasi
standartlardaki ulusal teknolojisi Netcad 5.0 GIS, Tuarkiye'nin e-dénisima icin gerekli bireysel ve
kurumsal ¢éztmleri Gretmis ve silirekli olarak gelistirerek de uluslararasi GIS standartlarinda belirleyici

rol alir g6zim gucune ve kaliteye ulagmisgtir.

Anahtar Kelimeler: e-donisim, GIS, NETCAD, NETGIS, Server
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Turkish e-transformation progress, role of Netcad in this progress & NETGIS server
Tung Emre TOPTAS

NETCAD Ankara, tunc.toptas@netcad.com.tr

ABSTRACT

By the countrywide action plans developed in the progress of European Union conformity process, we,
as of Turkey, are in the realization period of the countrywide progress of e-transformation, radical
movement and re-shaping in all-sectors, such as; public services, local government and municipal
unit works, private sector organizations and academic studies.

Giving a start to e-transformation with Action-75 (Eylem-75) next 15-20 years has great importance in
our country.

Because this will be the massive period ever, in which countrywide generation, archiving and
management of spatial and non-spatial data will be handled complying GIS standards.

NETGIS|Server is an institutional GIS solution designed with fully integrated structure for spatial and
non-spatial database support, map presentation, vector and raster data presentation, spatial analysis,
synchronous data editing and geographical application development.

With countrywide establishment of NETGIS|Server's central data control will be enabled, repetitive
data production will be prevented; produced projects will be published, edited and shared on the web.
By means of this establishment, whole Turkey will be able to work in common data pool, and after
saving any little update, the actual data will be reached from any location.

Netcad 5.0 GIS, our national technology with international standards, has developed individual and
institutional solutions needed for Turkey’s e-transformation, and with its continuous development,
reach to the power and quality to stand as the significant role player for international GIS standards

developments.

Keywords: e-transformation, GIS, Netcad, NETGIS, Server
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InSAR Teknigi ile Radar Gériintiilerinden Sayisal Yiikseklik Modeli Uretimi

Ugur TEMIZ

Bozok Universitesi, Jeoloji Milhendisligi Bélimii, 66100 Yozgat, ugur.temiz@bozok.edu.tr

o0z

Yerylzu seklini ve dolayisiyla yukseklik dedisimlerini sayisal olarak betimleyen Sayisal YUkseklik
Modelleri (SYM) cizgisellik analizleri, aktif tektonik arastirmalari, heyelan c¢alismalari ve cevre
modellemeleri gibi bir ¢ok farkli amaglar igin yerbilimlerinde ¢ok yaygin olarak kullaniimaktadir.
Cogunlukla ugak ve uydu bazl optik gorintilerden faydalanarak fotogrametri yontemiyle elde edilen
sayisal yukseklik modelleri dogrudan araziden veri toplanmasiyla veya mevcut topografik haritalardaki
munhanilerin sayisallastirilip gridlenmesiyle de elde edilebilir. Ancak bu yéntemler olduk¢a pahali ve
zaman alicidir. Son yillarda yaygin olarak kullanilan Yapay Aciklikli Radar (Synthetic Aperture Radar
Interferometry; INSAR) teknigi ile ylksek kalitede SYM'leri Uretilebilmektedir. Bu yontemle giiney 60 ile
kuzey 60 enlemleri arasinda kalan kara parcgalarinin tamaminin SYM’leri Amerikan uzay kurumu
NASA tarafindan Shuttle Radar Topographic Mission (SRTM) ismi verilen programiyla elde edilmistir.
Bu alan igin 3 saniye (~ 90m) aralikh olan SRTM sayisal yikseklik verileri halka agik olup Ucretsiz bir
sekilde internet araciligi ile dagitiimaktadir. Bu ¢alismada, Ucretsiz Doris (Delft Object-oriented Radar
interferometric Software) (Kampes 1999) InSAR Processor yazilimi ve BAM sehrine (IRAN) ait
ENVISAT ASAR veri seti Avrupa uzay kurumu ESA’dan temin edilmis ve galismada bu gdriintiiler
kullanilarak sayisal yukseklik modeli tretilmistir. ENVISAT ASAR gérintisinin ¢ergevesi 100 km x
100 km bir alani kapsamaktadir ve 25 m yersel ¢ézunurlige sahiptir. Sayisal ylkseklik model
uretiminde ENVISAT uydusuna ait bir adet gérinti gifti (120 iz numarali, yériinge yoni inig, 3.Aralik.
2003 ve 11.Haziran.2003 tarihli, yoriinge kayitlari 9192 ve 6687) kullaniimistir. Bu ¢alismada, SLC
formatindaki (Single Look Complex) SAR verisinden, SYM uretimine kadar olan InSAR islem

asamalari tanimlanmaya calisilacaktir.

Anahtar Kelimeler: Doris, Bam, radar goriintusu, sayisal yukseklik modeli,.
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Digital Elevation Model Generation from Radar Images with INSAR Method

Ugur TEMIZ

Bozok University, Dept. of Geological Engineering, 66100 Yozgat, ugur.temiz@bozok.edu.tr

ABSTRACT

Digital Elevation Models (DEM's) are digital representations of the shape of the earth’s surface and
changing elevation. They are used in many fields in the earth sciences such as lineament analysis,
active tectonic research, landslide study, environmental modeling etc. They are mainly produced by
Photogrammetrical methods which usually benefit from plane and satellite optical images. DEMs also
derived from survey data or existing topographic map requiring that the elevation contours on the topo
map is digitized and then converted to gridded data. But they are very expensive and time-consuming.
There are several ways to produce DEM's. In recent years, high quality DEMs generated with
Synthetic Aperture Radar Interferometry (INSAR) are used widespreadly. The entire land surface
between north 60 and south 60 degrees latitude was mapped with INSAR method by Shuttle Radar
Topographic Mission (SRTM) named after American Space Agency NASA. The free online STRM
DEM data of this area have a resolution of about 90 m (3”). In this study, DEM's are produced using
free Doris (Delft Object-oriented Radar interferometric Software) INSAR Processor software (Kampes
1999) with Bam (Iran) ENVISAT ASAR data set that was provided by European Space Agency. A full
ENVISAT ASAR scene covers an area of 100km x 100km with 25m spatial resolution. One pair of
images of ENVISAT satellite (120 track, descending data, orbits 9192,6687, Dec.3, 2003 and June 11,
2003 date) was used for DEM's generation. This study describes INSAR operation steps from Single
Look Complex (SLC) SAR data to DEM generation.

Keywords: Bam, digital elevation model, Doris, radar images.

Kampes, B., DORIS User’s manual & Technical documentation, Delft University of Technology,
(1999).
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izmit Korfezi ve gevresindeki drenaj alanlarinda tektonik ve fliivyal siireglerin morfometrik

analizlerle izlenmesi

Ufuk TARI" ve Okan TUYSUZ?
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Bu calismada dinyanin 6nemli aktif tektonik unsurlarindan biri olan Kuzey Anadolu Fayi (KAF)
izerinde yer alan izmit Korfezi cevresinin morfolojisi kantitatif yontemlerle arastinimis ve geng
tektonigin boélgenin morfolojik evrimindeki roli anlasiimaya g¢alisiimistir. Bélgenin sayisal yukseklik
modelleri Uretilerek drenaj havzalari belirlenmis, daha sonra bu havzalar tGzerinde hipsometrik egri ve
integral, drenaj havzasi asimetrisi, dag cephesi egrilik orani, vadi tabani genisliginin vadi yiksekligine
orani olarak bilinen morfometrik analizler uygulanmigtir. Bolgede kuzey kusagi olusturan peneplen
morfolojisinin drenaj havzasi asimetrisi degerleri, secilen drenaj havzalarinda kuzeye egimlenmeyi
gostermektedir. Bu nedenle giinimiiz su bolimu gizgisi glineye daha yakin ve Korfez'e akan dereler
kisa, dar ve derin desilmis vadilere sahip bir morfoloji sergilemektedir. Morfolojik indisler, KAF ile iliskili
olarak giineydeki yamaglarin daha geng¢ oldugunu gostermektedir. Gliney kusagi olusturan Samanl
Daglan ise kuzey bolimden daha yulksektir. Bu alanda kuzeye bakan yamaglarda derin desilmis
vadiler ve kalin alivyal yelpazeler baglica morfolojik 6zelliklerdir. Bu alandaki morfoloji kayayi
sekillendiren litolojiden etkilenmigtir. Dag cephesi egriligi degerlerine bakildiginda glneydeki dag
cephesinin kuzeydekinden daha fazla aktif faylarla kontrol edildigi gorilmektedir. Vadi tabani
genisliginin, vadi yuksekligine orani ile ilgili elde edilen duguk degerlerin daha ¢ok KAF’In guineyindeki
vadilerde elde edilmesi, bu dar vadilerde aktif bir yikselmeyi isaret etmektedir. Bu analiz sonuglari
bdlgenin morfolojik evriminde a) kaya turlerinin b) kayalarin yapisal 6zelliklerinin, ¢) KAF’dan 6nce
bdlgede etkin olan KD ve KB uzaniml faylarin, d) halen aktif olan D-B uzanimli KAF’in etkili oldugunu

isaret etmektedir.

Anahtar kelimeler: Kuzey Anadolu Fayi, izmit Kérfezi, morfoloji, morfometrik analiz
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The morphometric analysis as indicators of tectonic and fluvial processes in drainage basins,
the Gulf of Izmit and surroundings
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ABSTRACT

In this study, the morphology of the Gulf of 1zmit and surroundings located on North Anatolian Fault,
one of the most important active tectonic elements of the world, is examined by using quantitative
methods, and the role of young tectonics on the morphological evolution of the region is investigated.
The drainage basins are determined from the digital terrain models of the region. Then the
morphometrical analysis, hypsometric curve and hypsometric integral, drainage basin asymmetry,
mountain-front sinuosity, ratio of valley-floor width to valley height are applied to these basins. The
Gulf of Izmit is an east-west trending depression on the northern branch of the young depression
developed on the North Anatolian Fault. This depression is delimited by to mountainous belt in the
north and south. Drainage basin asymmetry values on the selected drainage basins indicate that the
northern belt is a northward tilted peneplain. Southern part of this peneplain cuts by the North
Anatolian Fault. The watershed is very close to the south. On the south-facing slope headward erosion
is main morphologic activity. Geomorphic indices indicate that this southern slope is very young and
related with the North Anatolian Fault. Southern part of the depression, Samanli Mountains are higher
than the northern part. This area was elevated as positive flower structure between the northern and
middle branch of the North Anatolian Fault. In the north-facing slope of this area deeply incised valleys
and large alluvial fans are the main geomorphic entities. Lithology of the rocks in this area is also
affected the morphology. In the light of mountain front sinuosity (Smf index) and ratio of valley floor
width to valley height (Vf index) it is clear that the morphology of the region was heavily affected by
active faults which have been affecting the southern region rather than northern region. The analysis
results indicate that a) rock types, b) the structural features of the rocks, c) the NE and NW trending
faults older than the North Anatolian Fault, and d) the active E-W trending North Anatolian Fault
controlled the morphological evolution of the region.

Keywords: Gulf of Izmit, North Anatolian Fault, morphology, morphometric analysis
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Bolgesel dlgcekte kaya diigmelerinin Cografi Bilgi Sistemleri kullanilarak haritalanmasina
ornek: Karabuik ve Bartin illeri

Vedat OZSARAC, N. Kerem KUTERDEM, Bekir M. TEKIN, Murat NURLU

Afet Isleri Genel Miidiirliigii, Deprem Arastirma Dairesi, 06530, Ankara, ozsarac@deprem.gov.tr

0z
Kitle hareketlerinin haritalanmasinda cografi bilgi sistemleri ve uzaktan algilama tekniklerinin roll
hizla artmaktadir. Tim dinyada oldugu gibi, Tirkiye de, daghk alanlarda kitle hareketlerinin en
yaygin olanlardan birisi de kaya dusmeleridir. Kitle hareketleri sadece konutlari ve insanlari degil ayni
zamanda karayolu, demiryolu, yuksek gerilim hatlari, boru hatlari gibi yapilari tehdit etmekte olup bu

alanlari genigletmek mimkuandur.

Bu calismanin amaci, bolgesel Olgekte Karabik ve Bartin illerinde Cografi Bilgi Sistemleri(CBS)

kullanilarak potansiyel kaya digmesi haritalarinin olusturulmasidir.

Bu calisma slresince CBS, genis alanlar Uzerinde c¢ok sayidaki uygulamalarda yaygin olarak
kullanilmigtir. Calismanin ilk asamasinda 1:25.000 6lcekli topografik haritalar kullanilarak Karabik ve
Bartin illerinde ki kayalik alanlarin envanteri hazirlanmistir. Saha calismalar siresince bu kaynak
alanlar kontrol edilmis ve ayni zamanda bdlgede meydana gelmis, meydana gelmesi muhtemel olarak
degerlendirilen kaya dismesi olaylari lokasyon bazinda degerlendirilip tanimlanarak, kaya dismesi
olayina neden olan ve/veya olabilecek faktorler belirlenmistir. Sayisal topografik haritalar, sayisal
yikseklik verileri, sayisal jeoloji haritalari ve kaya dusmesi envanter verileri ham verileri
olusturmaktadir. Mevcut verilerle birlikte CBS mekansal analizleri kullanilarak kaya dismesi potansiyel
haritalari hazirlanmig, yerlesim vyerlerinde, karayolu, demiryolu vb. yasam hatlarinda tehlike
olusturacak alanlar belirlenmistir. Hazirlanan haritalari daha kiguk detay dlgekteki calismalar igin altlik

olarak kullanilabilir.

Anahtar kelimeler: cografi bilgi sistemi, kaya diismesi, mekansal analiz
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An example to rockfall mapping by using GIS technologies at regional scale: a case study from

Karabiik and Bartin regions
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General Directorate of Disaster Affairs, Earthquake Research Department, 06530, ANKARA,
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ABSTRACT

The role of geographic information systems and remote sensing technologies are increasing rapidly in
the mapping of mass movements. Like all around the world, rock falls are among the most common
type of slope movements in mountainous areas of Turkey. Rock mass movements threaten not only
buildings and men but also transportation corridors, railway, power lines, pipelines since they

commonly extend along the base of slopes.

In this study aiming the susceptibility of slopes to rockfalls in the Karabik and Bartin region a regional

scale were formed in by using geographic information systems.

During this study the geographic information systems were extensively used for their numerous
application benefits on large areas. At first stage the inventory rock areas in Karabik and Bartin was
prepared by using 1:25.000 scaled topographical maps. During field works source areas were
controlled and at the same time factors those may cause probable rockfalls were determined. The
main raw data are digital topographical maps, DEMSs, digital geological maps, digitized geomorphic
features and also the inventory of rockfalls. Rockfall potential map was prepared by using GIS spatial
analysis and infrastructure and superstructures those are under rockfall potential were extracted.

Those maps could be used as a base map for further detailed studies.

Keywords: geographic information systems, rockfall, spatial analysis
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Uzaktan algilamanin jeoloji 6gretimindeki yeri ve 6nemi
Yusuf TATAR
Emekli 6gretim Gyesi, hytatar2003@yahoo.com
0z
Somut varliklari inceleyen diger bilim dallarinda oldugu gibi, jeolojide de nitelikli bir egitim igin gorsel
araglar vazgecilmez araclardir. “Gérmek inanmaktir”, 6zdeyisinden anlasilacagi gibi, dgdrenilecek
kavramlara ait gorsel araclarin incelenmesi bilgiyi derinlestirmekte, edinilen bilgiye glveni artirmakta,
kavramlarin zihinde somutlagmasini kolaylagstirmakta ve o6grenilen kavramlar daha uzun sireler
bellekte tutulabilmektedir. “Bir resim on bin sézciige bedeldir’ diyen Cin atasoézi de fotografin
ogrenimdeki genel 6nemini vurgulamaktadir.
“Ogrenmenin en etkili yolu yaparak, yasayarak dgrenmektir’ kurali, egitim bilimcilerin altin kural
olarak niteledikleri bir kuraldir ve uygulamanin 6gretimdeki yerini 6zIU bigimde ifade etmektedir.
Jeoloji 6gretiminde temel ve vazgecilmez uygulama, arazi uygulamasidir. Arazi disinda, uygulama
amacilyla kullanilan dnemli gorsel araclar yerden kaydedilmis fotograflar ve slaytlar, 1940°’l yillardan
itibaren ucaklardan c¢ekilen hava fotograflart ve 1970’li yillardan itibaren ortaya ¢ikan uydu
goruntdleridir. Bunlar arazi gézlem ve uygulamalarinin yerini alici degil, destekleyicisidirler. Ozellikle
son yillarda bas dondiriclu gelismeler gosteren uydu teknolojisi sayesinde bu destek giderek ve
blylk olglide artmistir. Bilindigi gibi hava fotograflari (izerinde inceleme yapmanin arazi
incelemelerine gére bazi UstUnlUkleri fotojeoloji derslerinde sdyle siralanmaktadir: Mevsim-iklim ve
aydinlanma kosullarindan etkilenmemesi; kolay, ucuz, rahat ve hizli olmasi; ayni arazi 6zelliklerinin
hava fotograflari Uzerinde istenildigi kadar tekrarlamali incelenebilmesi... Bunlara ek olarak
glinimizde uydu verileri muhtesem ¢dzUndrlik, dlgek ve renk bilesimi zenginlikleriyle ¢ok baska
onemli temel Ustinlikler getirmistir. Sayisal ortamda olmalari bunlarin  yorumlanmasini ve
degerlendiriimesini kolaylastirmakta ve yorumun amaca katkisini buylk ol¢iide artirmaktadir; gelismis
goruntu isleme teknikleri ile uydu veri tabanlarindan degisik amaglar icin farkh 3 boyutlu Grinler ve fly
through goéruntileri Uretilebilmektedir; diinyanin hemen her yerine ait ¢ézunurlikleri 40cm’ye, dlgekleri
de 1/1000’e kadar (klasik hava fotograflarinin dlgekleri 1/25.000 veya en fazla 1/10.000) ¢ikan uydu
gOruntulerine ve yan Urinlerine internet Uzerinden isteyen herkes tarafindan ve ¢ogdunlukla Ucretsiz
olarak ulasilabilmektedir; ayni yerin ¢ok sik araliklarla, istenirse gunlik araliklarla, tekrarlamali
goruntileri elde edilebilmektedir. Uydu goérintilerinin bu Ustiinltkleri hava fotograflarini gdlgede
birakmaktadir. Bu gelisme, jeoloji ders programlarinda yeralan fotojeoloji dersinin de yerini yakin
gelecekte jeolojik uzaktan algilama dersine birakmasi durumunu ortaya gikarmistir.
Uydu gorintdlerinin bu énemli Gstlnltkleri ve 6grencilere jeolojik kavramlarin 6gretilmesinde arazide
gosterilebilecek ve de gOsterilmesi pek olasi olmayan 6nemli jeolojik yapilar, egitime yarayishlik

acisindan sunuda segilmis gortintl érnekleri Gzerinde irdelenecek ve 6nemleri vurgulanacaktir.
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The place and importance of remote sensing in geology education

Yusuf TATAR
Retired academic staff, hytatar2003@yahoo.com

ABSTRACT
For a qualified education in geology, using visual means is strongly necessary as in other physical
sciences. As the saying “seeing is believing” expresses, using visual means in education deepens the
knowledge, strengthens the conviction to the obtained knowledge, facilitates the concretizing of the
scientific concepts in mind, and helps keeping the knowledge much longer in memory. A Chinese
proverb saying “One picture is worth ten thousand words”, expresses the importance of visual means in
education in general.
Pedagogue’s golden rule of learning says; “The most effective method of learning is living and
experiencing learn-process personally”. This golden rule explains the importance of praxis in education
in a nutshell.
In geology the basic praxis is field praxis. Beside this, ground photos and slides, aerial photos since
1940’s, and space images since 1970’s are very useful visual means. However, these means don’t
substitute field praxis but contributes to its success effectively. The rate of contribution is getting larger
through very rapid development of satellite and remote sensing technologies in recent years.
As we remember, some advantages of photo-geologic investigation over field work are: It is not effected
by seasonal and climatic conditions; photo-geologic studies can be carried out much easily, much
cheaper and much rapidly than field study; observation on a geologic outcrop on photos can easily be
repeated as many times as wanted.
In addition to the advantages of photo-geology, new and greater advantages have been brought out by
remote sensing, especially by incredibly great resolution and scale, and color richness of space images.
Because the satellite images are normally recorded in digital formats, evaluating them by using
computers is easier and brings more success than classic air photo investigation. Useful 3 D and fly
through models can be generated from the data basis of satellite records by advanced image processing
techniques. Images of mostly high resolution up to 40 cm, and large scale up to 1/1000 (classic air
photos have mostly scales of 1/25.000 of 1/10.000) from every corner of earth’s surface can be seen and
downloaded from internet by everyone, most of them free of charge for personal use. Images of the
same place can be recorded in short time intervals, even more than once on the same day.
These noted advantages of space images make them more preferable than aerial photos in geology,
and so it seems that photo-geology courses in geology curriculums will be replaced by geological remote
sensing courses in near future.
The advantages and usefulness of space images in teaching geology will be demonstrated on selected

examples during presentation.
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Koésedag magmatiklerinde (Zara-Sivas) hidrotermal alterasyonla iligkili kaolin yataklarinin
Landsat ETM+ gorintiisi kullanilarak ortaya gikariimasi

Zeynel BASIBUYUK, Hiseyin YALCIN, Omer BOZKAYA, Kaan Sevki KAVAK

Cumbhuriyet Universitesi Jeoloji Miihendisligi Bolimii 58140 Sivas, basibuyuk@cumhuriyet.edu.tr

oz
inceleme alaninda yashdan gence dogru Ust Kretase-Paleosen yagh ofiyolitik Refahiye karmasigi,
Eosen yasli birimlerden volkanoklastik Akincilar formasyonu, Karatas volkanitleri, Késedag siyeniti ve
Neojen yasl klastik-karbonat 6rtli birimleri bulunmaktadir. Bu ¢alismada, uzaktan algilama yontemi ile
bdlgedeki volkanik ve siyenitik kayacglarda hidrotermal bozusma ile gelisen kil zonlarinin
belirlenmesine yonelik bir jeolojik uzaktan algilama g¢alismasi gergeklestiriimistir. Kil zonlari, spektral
yansimaya duyarl olarak bilinen kaolinit, illit, smektit, alunit, jarosit, gétit ve hematit gibi minerallerini

degisen oranlarda icermektedir.

Zara-Sivas yoresinde ylzeyleyen Koésedag magmatiklerinde gelisen bozunmalarla iliskili kaolinit
yataklarinin saptanmasina yonelik olarak boélgeye ait Landsat ETM+ (path/row: 174/32, 22 Haziran
2000) goruntisune uygulanan spektral zenginlestirme yontemleri amaglanmis ve bu amagla s6z

konusu gdrintilere oranlama (ratioing) yontemleri uygulanmistir.

Spektral zenginlestirme ydntemlerinden oranlama ydntemi, genel olarak kayag¢ gruplarinin sirasiyla
yuksek ve disuk yansima verdigi elektromanyetik radyasyon bant araliklarinin birbirine bélinmesiyle
elde edilen bir matematiksel isleme karsilik gelmektedir. Bu iglem sonucunda ortaya c¢ikan
goruntulerde daha acik tonlara karsilik gelen, bitki 6rtisinin bulunmadig! yuksek yansima degerlikli
bolgeler o6zellikle kil-karbonat ve demir iceriklerinin  yodun olarak bulundugu bdlgeleri

gOsterebilmektedir.

Landsat ETM+ goérintisiine uygulanan Abram orani kullanilarak killi-karbonath (5/7) ve demir oksitli
kaya¢ seviyelerinin (3/2) bitki ortisinden (4/3) ayirtlanmasi saglanmis ve bozunma zonunu
olusturabilecek dizeylerin yayilimi belirlenmeye galisiimigtir. Goriintl isleme yéntemlerinden kenar
belirleme yontemi kullanilarak gergeklestirilen cizgisellik analizi ¢alismasinda, boélgede gdzlenen
cizgiselliklerdeki genel gidislerin KD-GB ydnunde yogunlastigi goérilmuastir. Ancak Landsat ETM+
goOruntusunden, bdlgedeki bozusma zonlarinin yansimasini engelleyici bitki 6rtisl nedeniyle uzaktan

algilama caligmalarini yetersiz kaldigi durumlari da g6z énine almak gerekmektedir.

Anahtar kelimeler: Abram orani, alterasyon, Késedag magmatikleri, Landsat ETM+
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ABSTRACT

The basement of the study area is made of mainly Upper Cretaceous-Paleocene ophiolitic Refahiye
mélange rocks. Volcanoclastic Akincilar formation, Karatas volcanites and Késedag syenites are also
Eocene aged rocks. Neogene clastic-carbonate deposits cover older rocks. In this study, a geologic
remote sensing study was realized to determine clayey zones related hydrothermal alteration in
volcanics and syenites. These clayey zones contain kaolinite, smectite, alunite, jarosite, goetite and
hematite minerals which sensitive to spectral reflectance.

With this aim, ratioing method which is one of the most robust spectral enhancement techniques has
been applied to Landsat ETM+ image (path/row: 174/32, 22 June 2000) of the region.

For geologic applications, this method includes a mathematical procedure which can be explained with
a proportion of numerator values to denominator values. While numerator values show high
reflectance in different electromagnetic wavelength in any specific rock type, whereas denominator
values indicate low reflectance values in another different electromagnetic wavelength. Hence, higher
values in spectrally enhanced images can emphasize specific mineral groups such as clay-carbonates
and iron oxides in these rock types. These kinds of images can display especially clay-carbonate and
iron oxide contents in outcropped rocks.

An RGB combination composed of 5/7, 3/2 and 4/3 band ratios which emphasize clay-carbonate, iron
oxide contents and vegetation was formed. Using this combination, a healthy interpretation was
realized to show target levels which can be formed hydrothermal alteration regions. Additionally, a
detailed lineament analysis study using edge enhancement method showed that NE-SW is the
general main direction in area. However, sometimes insufficient cases related remote sensing studies
should be taken into consideration in case of presence of densely vegetation covers that can be affect

reflectances in alteration zones.

Keywords: Abram’s ratio, alteration, Késedag magmatics, Landsat ETM+
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