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0oz
Havadan ve uydudan elde edilen goriintiiler {izerinde yapilan uzaktan algilama uygulamalar1
ile yiizey sicaklik haritalarmin olusturulmasi, jeotermal enerji saha arastirmalarina 6n hazirlik
caligmalar1 kapsaminda bilgi saglayan 6nemli yontemlerden biridir. Uzaktan algilama yontemleri,
Ozellikle genis alanlarin kisa zamanda diisik maliyetli oncel degerlendirilmesine imkan
tammaktadir. Ege Bélgesi’nde, Izmir {li’nin yaklasik 100 km kuzeyinde yer alan ¢alisma alan,
jeotermal enerji agisindan 6nemli bir potansiyele sahiptir. Caligsma sahasi ve yakin civarinda yer
alan ¢ok sayida termal su ve buhar ¢ikist gozlemlenmistir, bunlardan bazilari: Kaynarca, Dikili,
Kocaoba ve Mentese 1licalari olup sirastyla, 89°C, 72°C, 62°C ve 63°C sicakliklarina sahiptirler.
Bu caligma kapsaminda, jeotermal anomalilerin belirlenmesi igin termal kizil 6tesi dalga boyu
araliginda goriinti alabilme ozelliginden otiirli ASTER uydu goriintiileri kullanilmistir. Bu
calisma, ASTER uydu goriintiisiiniin analizinden elde edilen jeotermal anomaliler ile sicak su
kaynaklarinin, jeolojik birimlerin ve ¢izgiselliklerin denetlestirilmesini ve elde edilen bulgular
neticesinde bolge icin goreceli bir yiizey sicakligi haritasiyla birlikte bir jeotermal anomali

haritas1 iiretmeyi amaclamaktadir. Uygulanan termal analizler, arazide siirekli yiizey sicaklig
Ol¢timlerinin alinmasinin yani sira gece ve glindiiz goritintiilerinin islenmesini kapsamaktadir.

Uydu goriintiilerinin islenmesi asamasinda ilk olarak, termal uydu goriintiilerinde karsilasilan,
giinesin farkli ylizey malzemelerini farkli hizlarda isitmasindan (veya gece saatlerinde
sogumalarindan) kaynakli albedo (beyazlik derecesi) etkisinin giderilmesi igin gerekli diizeltmeler
yapilmistir. Bu kapsamda, 1/25.000 6lgekli topografik haritadan elde edilen Sayisal Yiikseklik
Modelinden faydalanilarak golgeli rolyef haritasi iiretilmistir. Ayrica giindiiz goriintiisiiniin
goriintr yakin kizil 6tesi dalga boyunda yer alan ilk {i¢ banttan elde edilen yansima goriintiileri
ve golgeli rolyef (egim faktorii) goriintiisii kullanilarak albedo goriintiisii olusturulmus ve
sadelestirilmis 1s1 enerjisi yaklagimi kullanilarak gece ve giindiiz yiizey sicakligi goriintiileri
diizeltilmistir. Dolayisiyla daglik veya tepelik alanlardan kaynakli goriintii parlakligi veya
yansimast iizerindeki etkiler ve malzeme 6zelligi dolayisi ile s6z konusu olan albedo etkisinden
kaynakli jeotermal anomalilerin maskelenmesinin &niine gegilmeye galigtimistir. ikinci olarak,
181 atalet etkisinin ortadan kaldirilmasi i¢in goriintiilerin alindig tarihlerde arazide alman 24
saatlik siirekli sicaklik 6l¢timlerinden faydalanilmistir.

Tim diizeltmelerin ardindan elde edilen goreceli yiizey sicaklik haritasi bdlgede sicaklik
dagilim bilinen jeotermal kaynaklar, fay ve ¢izgisellik dagilimi, jeolojik formlar ve birimler
ile uyumu Cografi Bilgi Sistemleri (CBS) ortaminda denetlenmis ve ayrica sicaklik dagilimi ile
yiikseklik ve topografyadan kaynakli sicaklik degisimleri (temperature inversions) incelenmeye
calisilmugtir.
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ABSTRACT

The preparation of surface temperature maps by using remote sensing applications on images
acquired by satellite and areal instruments is one of the most important methods, which provides
valuable information for the assessment of geothermal fields. Remote sensing techniques allow
time and cost effective preliminary assessment of regional scale areas. The study area, located
approximately at 100 km north of Izmir city center in the Aegean Region, is known for its high
geothermal energy potential. There are numerous thermal water and fumerole outlets within
and in the vicinity of the study area. Important hot water sources within the study area are
Kaynarca, Dikili, Kocaoba and Mentege hot springs with temperatures of 89°C, 72°C, 62°C and
63°C, respectively. In this study, images acquired by ASTER (Advanced Spaceborne Thermal
Emission and Reflection Radiometer) sensor, with the capacity to acquire images in thermal
infra-red wavelength, were used in order to determine the geothermal anomalies. The purpose
of this study is to correlate the geothermal anomalies with thermal springs, geological units
and lineaments and to prepare a relative surface temperature map to determine the geothermal
anomalies utilizing the ASTER image of the area.

The analysis performed in this study consists of the processing of the day-night image pair
as well as the continuous temperature measurements collected from the field during image
acquisition dates. Necessary corrections required to remove albedo effect which occurs due to
differential heating of different materials (or cool-down during night-time) were performed. For
this purpose, Digital Elevation Model produced from the 1/25.000 scaled topographical maps
was used to generate a shaded-relief map. Furthermore, reflection images for the first three
bands of the daytime image at visible near infra-red wave length along with shaded-relief (slope
factor) image were used to create an albedo image and finally the day-night image pair was
corrected by utilizing all these images according to simplified heat energy approach. Therefore,
effects of image brightness or reflection due to hilly areas as well as the albedo effect due to the
material properties were tried to be prevented that possibly mask the geothermal anomalies.
Secondly, 24 hour in-situ continuous temperature measurements were utilized in order to remove
thermal inertia effect by combining day-night image pair.

The relative surface temperature map developed after these corrections was correlated with the
known geothermal manifestations, distributions of faults and lineaments and geological forms
and units within a GIS environment. Furthermore, the relation between temperature distribution
and elevation and temperature inversions will be investigated.
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