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MODIS (Moderate Resolution Imaging Spectroradiometer) cihazi, uydu iizerinden yerkiireyi
36 bant ile goriintiilemektedir. iki farkl1 uydu olan AQUA ve TERRA platformlarinda ¢alisan
MODIS’ten alinan veri yerkiire iizerindeki karasal, denizel ve atmosferik olaylar1 incelemek
icin kullanilmaktadir. Her iki uydu da diinya yoriingesini glindiiz ve gece olmak tizere giinde
iki kez dolagsmaktadir. 1 km uzamsal ¢éziliniirliige sahip olan, gece ve giindiiz alinan MODIS
yeryiizli sicaklik goriintiileri ile Dogu Anadolu’da bulunan geng¢ volkanlar tizerinde diisiik
sicaklik anomalileri hesaplanmistir. Hesaplamalart ve analizleri gergeklestirebilmek igin
IDL (Interactive Data Language) programlama dili ile bir kod yazilmistir. 2001-2012 yillar1
arasinda her iki uydu tarafindan goriintiilenen 16800 termal goriintii (giinliik 2 giindiiz ve 2
gece goriintiisii) bu kod ile incelenmistir. Dogu Anadolu’daki geng volkanlarin her birinde,
(1) tiim volkan konisi ve (2) zirve konisi i¢in goriintli lizerinde i¢ ig¢e iki inceleme alani
olusturulmustur. Tiim volkan konisi, volkanin tiim alanini ifade eden kare/dikddrtgen sekilli
bir alandir. Zirve konisi ise volkanlarin termal girdiyi daha ¢ok yansittigi bilinen krater
veya kaldera ile sinirli kare/dikddrtgen alanini ifade etmektedir. Bu iki alandaki yiizey
sicaklik degerlerinin elde etmek icin seri islemler yapilmisti. MODIS veri seti igerisinde
bulunan yansima verisi, bulut, gblge ve buzul/kar ile kapli alanlar1 maskelemek igin
kullanilmistir. Maskelenen bu veriden, iki set veri tiretilmistir. Birinci set i¢in giindiiz ve
gece gortintiilerinden elde edilen ham yeryiizii sicaklik degerleri, diizeltme uygulanmaksizin
hesaplanmustir. Tkinci sette de giindiiz goriintiileri Kosiniis ve Minnaert yontemleriyle, gece
goriintiileri de 3 asamali normalizasyon yontemiyle topografik olarak diizeltilmistir. Ham
ve diizeltilmis goriintiilerden hesaplanan en yiiksek, en diisiik ve ortalama sicaklik degerleri
icin yillik sicaklik grafikleri olusturulmustur. Volkanlardaki diisiik termal anomalilerin
belirlenmesi amaciyla iki inceleme alani (tiim volkan alani, zirve konisi) arasindaki
sicaklik farki (AT) hesaplamasi ve STA/LTA (Short Time Average / Long Time Average)
filtresi yontemleri uygulanmistir. Bu yontem ve kod yardimiyla volkanlardaki diisiik termal
anomalilerin saptanmasi miimkiin goriinmektedir. Yontem, volkanlara bagli dogal afetlerin
onceden belirlenmesinde ve volkanlarin gézlenmesinde, ¢ok diigiikk maliyetli ve kullanish
ara¢ olma potansiyeline sahiptir.
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ABSTRACT

MODIS instrument has been monitoring Earth with 36 spectral bands from satellite. Data
produced by MODIS, which is working on AQUA and TERRA platforms, have been used for
investigating the land, ocean and the atmosphere. Each satellite travels the Earth two times
a day (daytime and nighttime). Low temperature anomalies on young volcanoes in Eastern
Anatolia have been calculated using MODIS Land Surface Temperature (LST) images which
have 1 km spatial resolution. To perform the calculations and analysis, an IDL (Interactive
Data Language) code is written. Between 2001 and 2012, 16800 thermal images that are
acquired from satellites have been analyzed with the IDL code. For each of the volcanoes
studied, two nested study areas were created on the image: (1) total volcano area and (2)
the summit cone. Total volcano area represent the square/rectangular shaped area which
circumference the whole cone of the volcano. The summit cone area indicates the square/
rectangle area of the volcano summit (crater or caldera) where the thermal output is directly
evident. Surface temperatures on these two domains are obtained by a series processes.
Reflection data contained in the MODIS data set has been used for masking cloud, shadow
and ice/snow covered areas. Two subsets of data have been produced from the masked data.
The first set includes the raw LST from daytime and nighttime images without any applied
correction. The second set includes the images that are topographically corrected: daytime
images were corrected using Cosine and Minnaert methods and nighttime images were
corrected using 3 stage topographic normalization method. The highest, lowest and average
temperatures calculated from raw and corrected images were plotted in annual temperature
graphs. To determine low thermal anomalies on volcanoes, the temperature difference (At)
calculation between the two study areas (total volcano area, the summit cone) and STA/
LTA (Short Time Average / Long Time Average) filter methods were applied. It is possible to
detect low thermal anomalies on the volcanoes using this method and code. The method has
a potential as a low cost, useful tool for monitoring the volcanoes and predicting volcano
related natural disasters.
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