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UZAKTAN ALGILAMA OTURUMU

NOAA-AVHRR Uydu Girintileriile
Bolgesel Buharlasma-Terlemenin Belirlenmesi

Orhan GOKDEMIR, Alparslan ARIKAN

Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, Beytepe 06532 Ankara

Buharlasma ve terleme, hidrolojik dongiliniin bélgesel olcekte dogrudan olclilemeyen onemli
bilesen Jerindendir; Su kayiplarinin en 6nemli boliimiinii buharlasma-terleme (BT) ile yeniden
atmosfere karisan su olusturdugu icin (ydlik toplam, yagisin %60-70'1), BX'nin belirlendigi
glvenilir yontemler, su biitgesinin havza Ol¢eginde dogru bir bicimde ortaya konmasinda, kritik
Oneme sahiptir.. Son yillarda yapilan ¢aligmalar, meteoroloji uydular ile enerji dengesinin, yiizey
atmosfer arayiiziine iligkin,, 6nemli bilesenlerinin belirlenebilecegini gostermistir.. Bu calismada,
yerden Olciillen standart meteorolojik veriler ile uzaktan algilanmis verilerin CBS (Cografi. Bilgi
Sistemi) ortaminda biitiinlestirilerek,, enerji dengesinde igsba enerji, akisinin, bir kalan olarak
hesaplandig1 uygulanabilir bir model sunulmustur.. Yar1 kurak bir iklime sahip, 7337 km’ yiizey
alanli, Afyon-Akarcay Havzasi uygulama alani olarak segilmistir., Sunulan ¢aligmada,, 01.10.1998 -
30.09.1999 tarihleri arasinda NDVI, albedo, salicthk ve yiizey sicakligi haritalarini olusturmak
amaci ile Ogle saatlerine ait 46 bulutsuz NOAA-AVHRR goriintiisii radyometiik, geometrik ve
atmosferik olarak diizeltilmistir. Havzaya iligkin lic meteoroloji istasyonuna ait noktasal veriler
modele dahil, edilmistir. Bolgesel BT, tek katmanli bir modelle hesaplanmistir,. Eber ve Aksehir
golleri i¢in. modelle hesaplanan serbest su ylizeyinden olan giinliik buharlasma degerleri, yerden
lokal olarak olgiilen A sinifi buharlagsma tavasi degerleri, ve konvansiyonel BT esitlikleri (Penman,
Penman-Monteith ve Makkink) ile hesaplanan, degerlerle uyumlu géziikkmektedir.,

Determination off Regional Ewapotraispirilon
la NOAA-AVHRR Satellite Imaies

Evaporation and. tMilspiration are important components of the hydrological cycle,, which cannot
be directly measured at a regional scale.,, Since evapotranspiration (ET) accounts for a major
portion of water lost to the atmosphere (60-70% of total annual precipitation), reliable methods for'

187



56.. Tiirkiye Jeoloji Kurultay:
56"" Geological Congress of Turkey

estimating ET are critical for accurately assessing the water balance at basin scale... Last few decades
studies have pointed out that meteorological satellites can supply crucial components of the energy
balance concerning land surface atmosphere interface. An operational model that computes the
daily latent heat flux as a residual term, of the energy balance with a combination of readily
available ground base meteorological, and remotely sensed, data in GIS (Geographic Information
System) environment is presented.. Afyon-Akarcay Basin, a. semi-arid land of 7337 km’, was
selected as an application field. For the proposed study 46 cloud-free NOAA-AVHRR noon images
has been processed, radioméfxically» geometrically and. atmospherically corrected to retrieve
NDVI, albedo, emissivity and land surface temperature maps of the basin during the dates
between OLIO.. 1998 and 30.09.1999. Three meteorological stations data concerning basin had
been embeded into the model as point, data sources. The regional ET then calculated with a. one
layer model. Model derived daily average free water evaporation for lakes Eber and Aksehir were
in reasonable agreement with local ground-based Class A pan measurements and the calculated
evapotranspiration rates via conventional equations (Penman, Penman-Monteith and Makkink).
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Noktasal ferilerden Dizilini Saptayan Yeni Bir Yontem:
Kapadokya Volkanik IProvensi
Volkan Konilerine Bir Uygulama, Trkiye

Arda ARCASOY*, Vedat TOPRAK**, Nurettin KAYMAKCI**

*SRK Consulting, Biikeni Plaza,, A~3 Blok No:20 Bilkent 06800Ankara, Tiirkiye
** Jeoloji Miih., Boliimii, Oria Dogu Teknik Universitesi, 06531 Ankara, Tiirkiye

Bu calisma noktasal verilerin dagilimindan belirli dizilimleri saptayan bir yontem, 6nermektedir.
Onerilen yontemin literatiirde bilinen diger ydontemlere kiyasla 6nemli iki katkisi vardir. Bunlar, 1)
girdi olarak kullanilan noktasal wverilerin sadece koordinatlanyla yetinmeyip diger
parametrelerinin de islemlere sokulmasi, 2) saptanan dizilimlerin yoOnelimlerinin ve
pozisyonlarinin harita tizerine kolaylikla aktarilabilmesidir.

Yontem, Oncelikle,, 180°'ye kadar her defasinda 1° dondiiriilen seritler igerisindeki noktalari
saymakta ve degerlendirmektedir. Her seritte en az Ui¢c noktadan olusan dizilimler ilksel
veritabanina aktarilmaktadir.. Bu veri tabani, daha sonra, filtreleme teknikleri ile
sorgulanmaktadir., Cesitli esik. degerlerini saglayan, dizilimler kullanilip, digerleri elenmektedirler;,
Yontemde kullanilan belirli esik tipleri nokta uzakligi, yapinin ¢apu,, serit ve dizilimler arasindaki
ac1 farki olarak belirlenmistir.

onerilen yontem Kapadokya Volkanik. Provensi'nin Ge¢ Kuvaterner yashi volkan, konilerine
uygulanmistir., oncelikle, analizlerde kullanilmak iizere 429 volkan konisi uzaktan algilama, ve
arazi calismalari sonucunda ayirtlanmistir. Topografik veri kullanarak konilerin morfometrik
ozellikleri (taban eksenleri, ylkseklik, ve yonelim) elde edilmis ve tiim parametreleri iceren bir
GIS-veritaban1 olusturulmustur.. Jeolojik 6zellikler gozoniine alinarak volkan konileri, ti¢ kiimeye
ayrilmis ve her biri. bagimsiz olarak analiz edilmistir. Bu kiimeler batidan doguya dogru Hasandag,
Acigol, ve Erciyes olarak adlandirilmustir., .Her ti¢ kiime icin cizgisellik haritalar liretilmis ve son
dizilim haritasi diger parametreler (koni litolojisi ve koni uzama yonu) ile test edilmistir.

onerilen yontemin, cesitli parametlere sahip, deprem, kaynak, heyelan vb mekansal dagilima
sahip degisik verita.banl.anna uygulanabilecegine inanilmaktadir..
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1 lew Method Method for Detecting Alignments From
Point-Like Features: An Application to the Volcanic Cones
of Cappadocian Volcanic Province, Turkey

This study proposes a new*method which detects the alignments from point-like features. The'
method has two important contributions compared with other algorithms known from the
literature. These are 1) other parameters of the point-like features as well as their coordinates are
considered in the processes, 2) location and position of the detected alignments can be easily
plotted on the map.,

The method first counts and evaluates the points within strips rotated for 1° each time up to 180°,.
Any aligned segment that possesses at least three points in each strip is recorded in an initial
database.. This database is later queried using filtering techniques., The- segments fulfilling certain
threshold values are accepted whereas others are discarded,. Major threshold types used in. the
method are point distance, diameter of the feature, azimuthal difference between the aligned
segment and the strip..

Proposed, method is applied to the Late Quaternary volcanic cones of the Cappadocian Volcanic
Province.. First, 429 volcanic cones are identified after detailed remote sensing and field studies,,
Morphometric parameters, including basal diameters, height, and bearing are extracted using
topographical data and a GIS database is created that comprises all parameters to be used in the
analyses., The volcanic cones are divided into three clusters considering geological characteristics
and each cluster is processed separately. These clusters are named, from west to east, Hasandag,
Acigol and Erciyes clusters» Final alignment map is prepared for each cluster and these maps are
tested, other cone parameters, namely, lithology and the direction, of cone elongation.,

The method is believed to be applicable to other different spatial databases such as earthquakes,
springs, landslides, etc, that contain certain parameters,,

190



5@ b )
T " 56. Tiirkive feoloji Kurultay:
JOORD RUrUean 56" Geological Congress of Turkey

Antakya - Kisecik Altin Mineralizasyon Bolgesinin Landsat Tm Uydu
Goruntileri ile Incelenmesi

Dogan AYDAL, izzet ARSLAN, Olgu POLAT
E-mail;.aydal@engMnkara.edu.tr

Calisma alani olan Antakya-Kisecik Koyii ve cevresi,, ultramafik ve mafik. kayaglarin ve bu
birimlerde gelisen alterasyon tiirlerinin yogun olarak bulundugu bir bolgedir. Calisma alaninin
bulundugu Antakya ili P36 a4 paftasinda yeralan, ozellikle mineralojik ve kimyasal analizler
sonucu belirlenmis altinca zengin siilfid mineralizasyonu, diyabaz dayklar1 ve daha az oranda da
gabro alanindaki tektonik zonlarda gelismistir. Bolgede ayrica,, tektonitler,. kiimiilatlar,
volkan.osediman.ter» sedimanter kayaclar ve tasinmis dokiintiiler de yiizlek vermektedir. Bu pafta
baz alma.rak,, caligma alani ve cgevresindeki alterasyon ve mineralizasyon alanlari» Landsat TM
(Thematic Mapper) uydu. goriintiileri tizerinde siniflandirilmaya cahsilmistir.

Bu amacla, Landsat TM goriintiisiinden alt goriintiiler ¢kartilmstir. Elde edilen bu goriintiiler
lizerinde.» gOriintii zenginlestirme teknikleri kullanilmis ve Antakya. - Kisecik bolgesi kayaglarinda
tematik degerlendirmeler yapilmistir. Secilen uydu goriintiilerine, O6ncelikle, Dekorelasyon
Germesi (Decorrelation Stretching) uygulanmustir.. Bu islem, genellikle ayni renk tonunda
goriintiilenen ofiyolitik birimlerin ve diger kayaclarin kendi igerisinde smiflanabilmesi acisindan
kolaylhik, saglamistir,. Boylelikle» birimlerin, sinirlari, hem renk tonlar1t hem de cizgiselliklerinden
yararlanilarak daha net ortaya konmustur. Landsat TM uydusu gibi pasif bir uydu sisteminin
kullanildig1 bu. cahsmada, Antakya yoresi, ve caligma bolgesini yogun olarak kaplayan ormanlik ortii
altindaki jeoloji net olarak ortaya konulamamaktadir. Buna ragmen, elde edilen bitki indisleri, ile
bitki Ortiistiniin uydu goriintiisiinde verdigi renk tonundan ve ayrica arazi caligmalarindan,
yararlanmak suretiyle bu bolgedeki jeolojik birimler ayirt edilmistir ve sayisallastirilan jeolojik
haritalar da kullanilarak jeolojik formasyonlarin orman Ortiisii altindaki sinirlan, ¢izilebilmistir.
Daha sonra» birincil bilesenler (principal components) ve degisik bant oranlamalariyla (band ratios)
ofiyolitlerdeki alterasyon tiirleri belirlenmeye calisilmistir. Landsat TM goriintiisiinde, akerasyona
yonelik segilen en iyi bant kombinasyonu olarak yukarida bahsedilen, goriintii, zenginlestirme
teknikleri ve diger renk modlan sonucunda {7, 4 &l) bantlar1 secilmistir, ofiyolitik kayaclarin
sinirlari, bu. bant .kombinasyonunda, alterasyonu temsil eden 7. bandin verdigi renk ve ofiyolitik
kayaclarin. drenajlarda verdigi yiinguvah (woolsack.) profil tipi ile diger kayac tiplerinden rahatlikla
ayirt edilebilmistir., Sayisallastirilmis olan jeolojik haritalar yardimiyla uydu goriintiisti tizerinde
litoloji en iyi sekilde ayirt edilmig olup» daha sonra bilinen formasyonlar ve yapilan, arazi ¢alismalari
dogrultusunda bolgedeki alterasyon alanlari haritalanmistir.

Litolojik. smiflamanin olusturulmasinda secilen ti¢ bant icin (7, 4 &1) Birincil Bilesen Analizi
{Principal Component Analysis - PCA) yapilmis ve bu islemlerin, litolojik ayrimda oldukc¢a etkili
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oldugu, gortilmiistiir.. PCA analizlerinde, 6 ayr1 Landsat TM bandindan (1, 3 & 5) bantlar demir
alterasyonunun haritalanmasinda, (1, 5 & 7) bantlar ise hidroksil alterasyonunun haritalanmasinda
kullanilmustir. Arazi c¢aligmalart ile yiizeyde en net goriinen kaolinlesme, hematitlesme ve
limonitlesme alterasyonlan (1, 3 & 5) kombinasyonu ile cikartilmistir.. Bu. alterasyon tiplerini
haritalamak icin ihtiya¢ duyulan dogru, birincil bilesenlerin tanimi, Eigen vektorlerinin incelenmesi
ile yapilmistir.. Elde edilen goriintiiler lizerinde, arazi caligmalariyla cok iyi bilinen Antakya-Kisecik
altin mineralizasyonuna ait goriintii- renk deseni de belirlenmistir,.

Antakya- Kisecik Gold Mineralization: Investigation By Using Landsat
Thematic Mapper Imagery

The study area, Hatay Kisecik village and. its surroundings are located in. 1/ 25000 scaled P36 a4
sheet and mainly consist of mafic , ultramafic rocks and their alteration products .The auriferous
quartz veins and sulphide lodes are especially located in tectonic .zones in diabasic dykes and to a
lesser extent in gabbro . Furthermore, it is very well known that, Antakya ophiolitic complex is one
of the best preserved ophiolitic complex in the world ,s0 the study area comprises
tectonites,cumulates and volcanosedimentary rocks and. as well as sedimentary rocks and talus,.

In this study, the alteration and mineralization types in the areca were classified by using Landsat
Thematic Mapper images . Furthermore , sub - scenes were extracted, from. TM images of Kisecik
Village and. close surroundings. Several, image enhancement techniques were applied to the sub
images and thematic evaluations concerning the studied rocks.. Decorrelation Stretching were
performed on selected. TM images, The process generally helped to discriminate the ophiolitic
rocks, which shows same patterns and. from the other rocks. So that, borders of the rocks were
output .more clearly by using both color tones and linings of the rocks.. In the study area,,
geological units covered by dense forestry,, therefore some Ethologies can. not be clearly seen.
Nevertheless, the units were understood, better with different color tones and vegetation types
derived from, vegetation iiidices, such as NDVI, Gram-Schmidt and the previous land (ground
truth) studies.

Alteration types of the ophiolites were studied with Principal Component .Analysis (PCA) and
different band ratios. In the results of the performed image processing' techniques and the other
color modes, {bands 7, 4 & 1) are defined as the best, band combination for alteration, on the
Landsat TM images.The borders of the ophiolites were obtained in this combination, by using
band 7, detected alteration type by ground truth, and as well as "woolsack drainage pattern" of
the rocks.. The lithologi.es were identified very clearly on Landsat TM' images with the' help of
digitized geological maps of the study area . According to this images and field, study corrections,
the altered areas were mapped.

Principal Component Analysis (PCA) is to be effective in enhancement of the selected three bands
{bands 7, 4 & 1) for Mthological classification,. In this analysis, six Landsat TM bands are used for
mappingiiron (bands 1, 3 & 5) and Jiydroxy! (bands 1, 5 & 7) alteration.. The appearent alterations
in the studied surface detected as Kaolinitization, hematitization and limomtization. Careful
examination of the Eigen Vectors loadings allow the identification of correct PCA needed to
mapping of alteration type. Finally, using the obtained images, gold mineralization patterns are
identified.

192



3E

Tirkie

i i 56. Tiirkiye Jeoloyi Kurultay
JRL0 wuratta

8 56" Geological Congress of Turkey

Yerllégi?m Merkezi ve Kayatiiri lligkisinin Topografya Kullanilarak CBS
Ortaminda Incelenmesi: Cankiri llinde Bir Uygulama

Tuba OZDEMIR, Vedat TOPRAK, M. Liitfi SUZEN
Jeoloji Miik. Boliimii, Orta Dogu Teknik Universitesi* 06531 Ankara, Tiirkiye

Bu calisma, kaya tiirli ve yerlesim merkezi arasinda, olasi bir iligkinin ortaya ¢ikarilmasinda cografi
bilgi sistemlerini kullanarak bir yontem, gelistirmeyi, amaclamaktadir. Yerlesim, yerleri i¢in uygun
olmayan, alanlarin filtxelen.mesi igin topografya kullanilmistir,. Yontem., uygun jeolojik ve
topografik ozelliklerinden dolayr Cankir1 ilinde uygulanmis, ¢alismada kullaniimak tlizere, tim
Cankin ilini kapsayan topografik» jeolojik ve yerlesim verilerinden, olusan li¢ farkli yeritabam
kullanilmistir.

Yontemdeki ilk adim, veritabanindaki 492 vyerlesim esas alinarak ve arazinin topografik
karakterleri kullanilarak esik degerlerinin belirlenmesidir. Bu degerler arazinin yerleske igin
uygunlugunu tanimlar.. Topografik parametrelerden yerleske verileri kullanilarak olusturulan esik
degerleri., 700 m ile 1500 m. arasinda yukseklik, 2 ile 12 derece arasinda egim,, kuzey, kuzeydogu»
bati, kuzeybati, yonlerinde degismektedir. Alanin sayisal yiikseklik modeli, belirlenen, esik degerleri
ile tanimlanan sekiz farkli sinifi igin yeniden kodlanmig ve son verilerin iretilmesinde kullanilmak
lizere kaya tiirleri ile Kesistililmistir. Elde edilen sekiz smuf* topografik tercih seceneklerini
sunmaktadir, Bunlarin arasinda ytikseklik, egim, baki olarak hicbirinin saglanmamasi, sadece bir
parametrenin tek basina saglanmasi, ikili olarak parametrelerin saglanmasi ve hepsinin ayni
.zamanda saglanmasi bulunur.. Bunlarin 1s18inda elde edilen, sonuglar, yerleske se¢ciminde kaya
tiriinin tercih edilip edilmedigini degerlendirmek i¢in yorumlanmustir... Bu yorumlara, gore: 1)
Aliivyon istisnasiz olarak tiim topografik sartlarda en fazla, tercih, edilen kayatiirii olmustur, 2)
Miyosen oncesi klastik kayaglar aliivyondan sonra tercih edilen kaya¢ grubudur, 3) Miyo-Pliyosen
klastik kayaclan. en fazla kaginilan kayatiirii olmustur, 4) Miyo-Pliyosen piroklastik kayaclar uygun
yuikseklik, egim. ve baki durumunda tercih edilmislerse de genel olarak, kaginilan kaya turlerindir,
5) Diger kayatiirlerinde (Pliyosen klastikleri, ftfiyo-Pliyosep. taylari, Miyosen, oncesi volkanik
kayaclan, karbonatli kayaclar, roetamorflkjer» olistostrom ve pfiyolit) belirli bir terrih tgliipi
gozlenmemistir,
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Investigation of the Relationship Between Settlement
and Rock Type Utilizing Topography Via GIS:
An Application to Cankin Province

This study aims to develop a method that seeks a possible relationship between the site of
settlement and rock types using geographic information systems., Topography is used to filter the
area that Is suitable for settlement. The method is applied to Cankir1 province due to its suitable
geological and topographical conditions.. Three databases that cover the whole topographic,
geological and settlement data within the Cankir1 province are used in the studies,.

The main step in the method is to derive thresholds using topographic characteristics of 492
settlements in the database in conjunction with the area,. These thresholds define suitability of the
area for settlement,. The digital elevation model of the area is recoded into eight classes according
to these thresholds and is intersected with rock units to produce final outputs, These outputs are
interpreted to evaluate whether the rock types are preferred or not for selection of a settlement
site . According to these interpretations: 1) Alluvium., with no exception, is a preferred rock, type in
all topographic conditions., 2) Pre-Miocene elastics is the second preferred type after alluvium., 3)
Mio-Pliocene clastic are strongly avoided for the settlement,, 4) A tendency towards the preference
of other rock types (Pliocene elastics, Mio-Pliocene lava flows, pre-Miocene volcanic rocks,
carbonates, metamorphics, olistostromes and ophiolites) is not observed.
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Termik Santral Emisyanlanmni (Giineybati Anadolu)
Yer Kabuguna Enjeksiyon Olanaklarini Arastirma Projesinde
Cografi Bilgi Sistemleri we Uzaktan Algilama Uygulamalari

Kenan TUFEKCI, Mehmet SENER, Adem; ULUSAHIN, Z. Beril EKINCI
MTA Genel Miidiirliigii,, 06520 Ankara

Giineybat1 Anadolu'da bulunan ve bolgedeki Ust Miyosen-Pliyosen yash komiirleri, kullanan termik
enerji santrallan oOzellikle kis mevsiminde agir cevresel sorunlara neden olmaktadirlar. Son
zamanlarda santral emisyonlarinin yerkahuguna enjeksiyonu konusunda bazi gorisler ifade
edilmis ve bir arastirma projesi MTA Genel Mudirliigl tarafindan uygulamaya konulmustur. Bu
proje sahada yiizlek veren formasyonlarin enjeksiyon olanaklarini, porosité ve perméabilité
degerlerini, mineralojik ozelliklerini ve gaz depolama potansiyallerini belirlemeyi ve elde edilecek
verilerin tilkenin diger alanlarina uygulanmasini amaglamustir,.

Mentese bolgesi olarak da tanimlanan arastirma alani 27° 12' ve 28° 57" dogu boylamlari ve 36° 45*
ve 37° 29" kuzey enlemleri arasinda yer almaktadir,. Belirlenen alan Tiirkiyenin tenttonik
unitelerine gore simiflandirilan Toros karst zonunun bati bolimiinde yer alir,, Bu boéliimde
karbonatli kayaclann Menderes Masifini kismen kusattigi» karbonat olmayan kayaclann yaygmn ve
vertikal .faylarin ¢ok onemli oldugu ifade edilmektedir.,

Bu arastirmada 180/34 yoriinge/satirli, 23..5 m ¢6ziintirlikli, 21 Agustos 1986 tarihli Landsat-5
TM uydu gorintisi kullamlmistir. UTM  projeksiyon sistemine gore rektifiye edilen uydu
gorlntiisii sahanin karstik ozellikleri ve c¢izgiselliklerini belirlemek i¢in alansal ve radyometrik
olarak zenginlestirilmistir.. Diger yandan,, sayisallastirilmig 1/100 000 6lgekli jeoloji harita paftalar
CBS ortaminda biraraya getirilmis ve sahadaki, formasyonlar ka.rstla.sma uygunluguna gore iki
gruba ayrilmistir. Ayrica, sahanin faylari ve bindirmeleri de bu jeoloji paftalarindan elde
edilmislerdir. 1/250 000 Olgekli sayisal konforlardan arazinin sayisal yilikseklik modeli (SYM)
ortaya cikartilmig ve buradan ylikselti ve egim haritalari ile golgeli rolyef goriintiisii elde edilmistir.,
Sayisal kon turlardan. SYM gegis safhasinda yaratilan TIN (triangulated irregular network) yiizeyi
sahadaki asinim yiizeylerini gostermek amaciyla ii¢ boyutlu goriintiilere gevrilmislerdir..

Bu calismada, arastirma alanindaki doiin» uvaia , polye ve fluvio-karstik vadiler gibi karstik
ozellikler jeoloji ve topografya haritalar1 ile uydu gorintiisii kullanilarak, belirlenmis ve bu.
Ozellikler bilgisayar ortaminda sahanin formasyonlari, cizgisellikleri, egim ve ylikselti gibi
topografik karakteristikleriyle karsilastinlmiglardir. Emisyonlarin  enjeksiyonu ig¢in  uygun.
lokasyonlar CBS otaminda degerlendirilmistir.. ’
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GIS and Remote Sensing Applications in
the Research Project of Injection Possibilities of the Thermic
Energy Plants’ Emissions to the Earth Crust, Southwest Anatolia

The thermic energy plants in. the southwestern ° part of Anatolia, which make use of the Upper
Miocene-Pliocene aged coal deposits in the region,, cause the heavy environmental problems in the
winter season especially. Some considerations have been, recently stated concerning the injection of
the power plant emissions to the earthcrust, and a pilot, research project has been put into the
practice by Gen. Dir. of Min. Res.. and Exp. of Turkey (MTA),. This project has aimed at
determining the injection possibilities, the porosity and permeability values» the mineralogical
specifications and the gas deposition potential of the formations outcropped in the area, and the
application of the data to be obtained to the other areas of the country.

The study area, which, is called, as ""Mentese region", is situated, between 27° 12' and 28" 57* E
longitudes and 36° 45* and 37° 29* N latitudes in the southwest of Anatolia., The selected area is
located in the western part of the Taurus karst zone which, was classified according to the tectonic
units of Turkey.. It. is determined that the carbonate rocks partially surround, the Menderes Massif,
the non-corbonate rocks are very spreaded and the vertical faults are quite important in this part,.

In this investigation, Landsat-5 TM satellite data,, acquired on 21 August 1986, path/row 180/34,
28.5 m resolution were used.. Satellite data rectified to the UTM projection system, were spatially
and radiometrically enhanced for determining karstic features and lineaments of the area., The
1/100 000 scaled digitized geological":map sheets were joined in the geographic information system
environment and the formations of the area, were grouped into the two parts based on the
appropriateness of karstification. Besides, the faults and upthrusts of the area were extracted from
the digitized geological map sheets. The' digital elevation model (DEM) of the area was obtained,
from the 1/250 000 scaled digitized contours and the elevation and slope maps and the shaded.
relief image were produced by ,,using the DEM.. Besides, the TIN (triangulated, irregular network)
surface, which was created at the transition, stage from the digitized contours to the DEM, was
converted to the three dimensional images for displaying the erosion surfaces ofthe area.

In this study, the macro karstic features like doline, uvala, polje and fluvio-karstic valley have been
determined by using geological and topographical maps and satellite imagery in the research, .area,.
and these features have been compared with the formations, lineaments and topographic
characteristics like slope and elevation, in the computer environment. The suitable locations for the
injection of the emissions have been evaluated in. GIS environment,.
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1/500.000 Olcekli Tiirkiye Jeoloji Haritalarinin Cografi Bilgi Sistemleri
Teknolojisi Kullanilarak Sayisal Ortama Aktarilmasi

Cigdem GUVERCIN ORHAN
ISLEM GIS, 13.Cad. No:14, Beysukeni - ANKARA

Turkiye'deki yeralt1 kaynaklarinin arastirilmasi ve jeoloji calismalarina dnemli derecede 1sik tutan,
Maden 'Tetkik Arama Genel Miidiirliigii (MTA) tarafindan hazirlanan 1/500.000 6lcekli 18 adet
jeoloji haritas1 cografi bilgi sistemleri (CBS) teknolojisi kullanilarak sayisal ortama aktarilip bilgi
sistemi haline getirilmis ve e-devlet'in bir parcast olmustur,. Amag, dogru bilgiye dogru kaynaktan
kisa, zamanda ulagmak ve yerbilimleri caligmalarinda aktif olarak kullanabilmektir.

Kagit halitalar MTA'da olusturulan profesyonel bir ekip tarafindan hazirlanmis, sayisal ortama
aktarilmasi ve bilgi sistemine entegre edilmesi amaciyla ilgili firmaya* teslim, edilmistir. Haritalarin
sayisal ortama aktarilmasi islemlerine Kastm 2000 tarihinde baglanmis ve proje Ocak 2003
tarihinde bitirilmistir. ‘

Haritalarin sayisal ortama aktarilmasi ve bilgi sistemi haline getirilmesi islemleri profesyonel bir
ekip tarafindan 2 yih agkin 6nemli bir ¢alisma sonrasi tamamlanmistir. Her bir pafta formasyon,
gol-nehir ve yol olmak lizere lic ana kapsamdan ve formasyon, fay, gol-nehir, yol, merkez, tepe,
petrol-gaz arama kuyular1 ve miinhani olmak iizere sekiz ana katmandan olusmaktadir. Uretim
ESRI firmasinin Arclnfo v8.1 yazilimi kullanilarak yapilmistir. Her katman coverage veri
formatinda iretilmistir., Uretilen her bir kapsam. Islem ve MTA. proje elemanlar1 arasinda
koordineii olarak en az 16 kontrol asamasindan gegirilerek miimkiin olan en dogru sonuca
:; ulagilmustir,. Uretim sirasinda siirekli bir giincelleme s6z konusu olmustur.

: Sayisal ortamda titizlikle hazirlanan haritalarda genel litoloji tiirii, yasi, kapladig1 alan; merkez
isimleri; nehir-gol isimleri» nehir uzunluklari; dag-tepe isimleri; petrol ve gaz arama kuyularinin
derinlikleri» miinhani bilgileri ve tiim verilerin cografi konumlari kolaylikla sorgulanabilmektedir.
Bilgi sistemine entegrasyonu tamamlanan verilerle belirli amaglar dogrultusunda cesitli analizler
de yapilabilmektedir., Sorgulama» analiz, glincelleme» veriye hizli ulagim ve kullanim kolaylhig1
bakimindan sayisal ortamda iiretimi tamamlanan bu haritalar, oldukca fazla 6nem tagimaktadir ve
pek cok caligsmaya da 1s1k tutacaktir.

* Proje, Islem Cografi. Bilgi Sistemleri Limited Sirketi ile birlikte yurttiilmiustiir.
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Digitizing 1/500.000 Scale Geological Maps of
Turkey Using Geographical Information Systems

18 geological maps in 1S0KO00 scale being a useful guide in Turkish underground resources
'research and geological studies which were prepared by General Directorate of Mineral Research
and Exploration (MTA) were digitized using Geographical Information Systems (GIS) and an
information system being currently a part ofe-Government is developed.. The purpose is to reach
the correct information from, true source in a short time and to use actively in earth sciences
si udies,

Hardcopies of the maps were prepared by a professional team of MTA and are sent to the firm*
tor digitizing and integration to information systems. The digitizing of the maps has commenced
in November 2000 and the project has concluded in January 2003,.

The procedures of digitizing and formation of an information system were carried out by a
professional team in more than 2 years of thorough work., Each map is comprised of three extents
namely formation, lakes-rivers and roads; and 8 layers namely formation, faults, lakes-rivers,
roads, city centers, hills, oil-gas drill.ho.ies and contour lines. ESRTs Arclnfo v8,1 software is used
during production,. Each layer is produced in coverage data format... Each produced extent passed
at least 16 control stages between Jslem and MTA project personnels after which the best, possible
result is obtained. Additionally, the data are updated during production.

General lithology type,, age, surface area; names of city centers; names of rivers-lakes, lengths of
rivers, names of mountains-hills; depth of oil and gas drillholes, information on contour lines and
the geographical locations of each data can be readily querried. Various analysis towards special
purposes can be .made on the data that are integrated to the information system., These maps
being transferee! to the digital media are ofsignificant importance especially in terms of querrying,
analysis, updating,, speed and simplicity and. will be a guide for many related studies...

* The project is carried out in collaboration with Islem Geographical Information Systems Co.
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