UZAKTAN ALGILAMA VERILERINDEN SU KALITESI
PARAMETLERININ TESPIT EDILMES]

OZET

Niifus, sanayilesme ve tarimin, her gegen giin artmasiyla birlikte yiizeysel sularda
kirlilik sorunu gittikge daha ciddi bir hal almaya baslamistir. Farkli zamanlarda
ylizey suyu kalitesindeki degisikliklerin degerlendirilmesi, dogal veya dogal olmayan
kirleticilerin belirlenmesi ve kirliliginin zamansal degisiminin tespit edilmesi biiyiik
bir 6neme sahiptir.

Genis alanlari kapsayan ylizeysel sularda, tim bolgeyi kapsayan olciim ve
degerlendirmeler yapmak beraberinde onemli maliyet ve zaman problemlerini
dogurmaktadir. Bunun gibi problemlerin iistesinden gelebilmenin en etkili ¢oziimii
giinlimiizde genis uygulama alanlarina sahip uzaktan algilama teknolojilerinin
kullaniimasidir. Genis alan kapsamasi ve multispektral yapisi ile uzaktan algilanan
veriler, su kalitesi parametrelerinin maliyet etkin bir sekilde belirlenmesinde nemli
bir rol oynamaktadir.

Bu ¢aligmada, Landsat 8 OLI, Sentinel 2A ve Goktiirk-2 uydu algilayicilar yardimi
ile Coklu Dogrusal Regresyon (MLR), Polinom Regresyonu (PR), Yanit Yiizey
Regresyonu (RSR), Destek Vektor Makineleri (SVM) ve Yapay Sinir Ag1 (YSA)
gibi veri madenciligi yontemleri kullamilarak Tiirkiye’nin 36nci Ulusal Parki
nitelifindeki Gala Golii su kalitesi parametrelerinin tespiti yapilmstir.

Yiizeysel su kalitesi analizi i¢in Klorofil-a (Chl-a), Céziinmiis Oksijen (CO), Askida
Kati Madde (AKM), Seki Disk Derinligi (SDD), Toplam Céziinmiis Madde (TCM)
ve pH parametreleri secilmistir. Calisma alanina ait uydu goriitiilerinin ¢ekimi ve
arazi Sl¢iimleri iki farkli donemde es zamanl olarak yapilmistir. Gala Gélii’nde ki su
kalitesi prametrelerinin tespitinde kullanilan yéntemlerin performansi Ortalama
Karesel Hatanin Kare Kokii (RMSE), Ortalama Mutlak Yiizde Hata (MAPE),
Ortalama Mutlak Hata (MAE) ve Determinasyon Katsayisi (R2) istatistiksel
indeksleri kullanilarak &lgiilmiistiir.

Calisma alani, ii¢ adet algilayici ile iki farkli dénemde goriintiilenmis ve alinan
goriintiiler yiizey yansitim degerine dniistiiriilmiistiir. Yiizey yansitim verileri MLR,
PR, RSR, SVM ve YSA tahmin yontemlerinde sistem girdisi olarak kullanilmistir.
YSA yontemi ile hesaplanan su kalitesi parametreleri haritalanarak gérsel hale
getirilmis ve diger yontemler (MLR, PR, RSR ve SVM) ile elde edilen sonuclar
analiz edilmistir. Calismada elde edilen sonuglarin analizinde, su kalitesi
parametrelerinin tahmin edilmesi ve mekansal dagilimini gosteren tematik haritalarin
hazirlanmasinda YSA yénteminin MLR, PR, RSR ve SVM gibi veri madenciligi
modellerinden daha iistiin oldugu ve ortaya konulmustur.
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DETERMINATION OF WATER QUALITY PARAMETERS FROM
REMOTE SENSING DATA

SUMMARY

With the increasing population, industrialization, and agriculture the problem of
pollution in surface waters has become increasingly serious. Evaluation of changes in
surface water quality at different times, the temporal change of pollution,
determination of natural or unnatural pollutants is of great importance.

Performing measurements and evaluations in all areas of surface water that span
large areas give rise to significant cost and time problems. The most effective
solution to overcome such problems is the use of remote sensing technologies which
has a wide range of applications. The wide area coverage and the multispectral
nature of the remote sensing data play a significant role in the cost-effective
determination of surface water quality parameters.

In this study, with the help of Landsat 8 OLI, Sentinel 2A and Gokturk-2 satellite
sensors Gala Lake (Turkey's 36th National Park) water quality parameters were
determined by using data mining methods such as Multi Linear Regression (MLR),
Polynomial Regression (PR), Response Surface Regression (RSR), Support Vector
Machines (SVM) and Artificial Neural Network (ANN).

For surface water quality analysis, Chlorophyll-a (Chl-a), Dissolved Oxygen (DO),
Suspended Solids (AKM), Disk Disc Depth (SDD), Total Dissolved Substance
(TDS) and pH parameters were selected. The satellite images of the study area and
field measurements were performed simultaneously in 2 different periods. The
performance of the methods used in the determination of the water quality values in
the Lake of Gala was measured using the statistical indices; such as Root Mean
Square Error (RMSE), Mean Absolute Percentage Error (MAPE), Mzan Absolute
Error (MAE) and Coefficient of Determination (R?).

Images of the study area were acquired in two different periods with three sensors
and the images taken were converted to surface reflectance values. Surface
reflectance data were used as system input in MLR, PR, RSR, SVM and ANN
estimation methods. Water quality parameters calculated by ANN method were
visualized by mapping and results obtained by other methods (MLR, PR, RSR and
SVM) were analyzed. In the analysis of the results obtained in the study, it was
revealed that the ANN method was superior to the data mining models such as MLR,
PR, RSR and SVM in estimating surface water quality parameters and preparing
thematic maps showing spatial distribution.
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