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OZET

YAPAY SINiR AGLARINA DAYALI YAGIS TAHMIN VE
ANALIZI

Giintimiizde, kiiresel iklim degisimleri, canlilarin yasam ortamlarini 6nemli
Olgiide etkilemektedir. Yagis miktarlarindaki degisimler, beraberinde sorunlar
getirmektedir. Dogal afetlerin biiyiikk boliimiiniin, meteorolojik kaynakli oldugu
bilinmektedir. Meteorolojik kaynakli dogal afetler, su baskinlari gibi biiyiik zararlara
yol agan sonuglar dogurabilmektedir. Bunun yani sira, yagis miktarlarindaki azalmalar
da, kuraklik meydana getirerek canli yagsamini tehdit etmektedir. Yagis miktarlarindaki
degisim, insanlar igin biiylik 6nem tagimaktadir. Tarim ve hayvan yetistiriciligi gibi
alanlar1 da benzer oranda etkilemektedir. Yagis miktarlarinin, canli yasamlari
tizerindeki, bu etkilerinden 6tiirii, bilim insanlarinin bu alanda yapacagi ¢aligmalar
onem tasimaktadir. Bu alanda gergeklestirilen ¢alisma ve analizlerin arttirilmas,
gelecege yonelik, 6ngorii tahminlerinde bulunulabilmesi igin gerekli hale gelmistir.

Meteoroloji istasyonlari, sistematik ve diizenli bir sekilde, farkli yontemlerle,
yagis miktar1 verilerini, uzun yillardir arsivlemektedir. Bu diizenli arsivlemeler,
gecmis yillarda etkin olarak kullanilmasa da, giiniimiizdeki analiz yontemleri
sayesinde deger kazanmustir.

Bu c¢alismada, Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii
Miidiirliigliniin, Kandilli Bélgesine ait Ocak 1918 ile Aralik 2018 yillar1 arasindaki
100 yillik veri arsivi kullanilarak, 6nceki yillara dayali olarak, son yillarin ortalama
yagis degerlerinin tahmini yapilmistir. Aylik ortalama yagis meteoroloji verileri,

calismamizda zaman serisi verisi analizi i¢in uygun kaynak saglamaktadir. Ortalama



yagis tahmininde; Yapay Sinir Ag (YSA; Artificial Neural Network, ANN)
yontemlerinden ANFIS (Adaptive Neuro-Fuzzy Interface System, Uyarlamali Bulanik
Ag Cikarim Sistemi) modeli kullanilmistir. Veriler analize hazirlanmis ve MATLAB
aracilifiyla ANFIS klasik kiime teorisi ve bulanik mantik yontemi uygulanmistir.
Analize hazirlanan veriler kiimelenerek, hedef bir degerin, hangi kiimeye ait oldugu
belirlenmis ve bunun igin ANFIS iiyelik fonksiyonlarinin hata toleranslari
karsilastirllmistir.  En 1yl sonucu veren iyelik fonksiyonuyla, yagis tahmini

gerceklestirilmistir.
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ABSTRACT

PREDICTION AND ANALYSIS OF RAINFALL BASED ON
ARTIFICIAL NEURAL NETWORKS

Nowadays, the impact of global climate change excessively affects habitat of all living
creatures. Changes in amount of rainfall creates huge problems. Most of the natural
disasters are meteorological. Meteorological disasters result in major damages such as
floods. Besides, decrease in amount of rainfall also threats living conditions of
humanity and creates aridity. The change in the amount of rainfall has a great
importance for society. It has effects on many areas such as agriculture and stock
farming. For such reasons, the efforts of scientists on the research area has great
importance. It has become necessary to increase the efforts in research field for the
future predictions.

Meteorological stations have been archiving data on a regular basis using
different ways in the amount of rainfall for years. Although regular archiving is not

important during past years, it has great importance through current analysis methods.

In this study, the average rainfall values of the previous years were estimated
by using the data archive of Kandilli Observatory and Earthquake Research Institute
at Kandilli Region between January 1918 and December 2018. The monthly average
rainfall data of the meteorological data provides the appropriate resource for time
series data analysis. ANFIS (Adaptive Neuro-Fuzzy Interface System) model, method
of ANN (Artificial Neural Network, Artificial Neural Network) have been used to
estimate average rainfall. The data was prepared for analysis and ANFIS classical

cluster theory and fuzzy logic method were applied using MATLAB. The data

Xi



prepared for the analysis was clustered and a target value was determined to which
group it belongs to, and the error tolerances of ANFIS membership functions were
compared. Precipitation estimation was performed with the membership function,

which gives the best result.
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