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YUZEY SULARINDA SU KALITESi PARAMETRELERININ
MODELLENMESI

OZET

Bu calismada Yalova Ili sinirlar1 dahilindeki on bir dereden ikisi olan ve sehrin icinden
gecmesi sebebiyle Onem tasiyan Samanli ve Safran Derelerinin su kalitesi
incelenmistir. Samanli ve Safran Dereleri lizerinde belirlenen toplam 5 istasyondan 1
su y1l1 (53 hafta) boyunca alinan 6rneklerde EPA metotlarina uygun olacak sekilde pH,
iletkenlik, ¢Ozlinmiis oksijen, alkalinite, anorganik besin maddeleri (nitrat, nitrit,
fosfat) analizleri gerceklestirilmistir. Tiim denemelerden elde edilen veriler sayesinde
Matlab ile Microsoft Excel programlari kullanilarak ve Coklu Lineer Regresyon
Modeli kullanilarak lineer ve nonlineer denklemler modellenmistir. Bu istasyonlarin
korelasyonu ile deneysel ve modelden hesaplanan teorik veriler arasindaki standart
sapmalar hesaplanmistir. Boylelikle bu modeller kullanilarak hesaplanan degerlerin
uyumlulugu incelenmistir. Bu sayede sonraki 8 ay1 tahmin edebilen lineer model
denklemler tretilerek kullanima hazir hale getirilmistir. Modeller sayesinde havzalar
disindaki istasyonlarda deneysel verilere paralel sonuglar edildigi, ve hata oranlarinin
cok diisik oldugu go6zlenmistir. Fakat derelerin denize dokiildiigii istasyonlar

incelendiginde denizdeki saliniteden kaynakli yiiksek hatalar elde edilmistir.
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MODELING OF WATER QUALITY PARAMETERS IN SURFACE WATER

SUMMARY

In this study, the water quality of Samanli and Safran Rivers, which are two of the
eleven streams within the borders of Yalova Province and which are important because
of the passing through the city, were investigated. pH, conductivity, dissolved oxygen,
alkalinity, inorganic nutrients (nitrate, nitrite, phosphate) analyzes were carried out in
accordance with EPA methods in samples taken from a total of 5 stations on Samanl
and Safran Rivers for 1 year (53 weeks). With the help of data obtained from all
experiments, linear and nonlinear equations were modeled using Matlab and Microsoft
Excel programs and Multiple Linear Regression Model. Correlation of these stations,
standard deviations between experimental and model calculated theoretical data were
calculated. Thus, the compatibility of the calculated values was examined using these
models. In this way, linear model equations that can predict the next 8 months are
produced and made ready for use. With the help of the models, it was observed that
the results obtained in the stations outside the basins were parallel to the experimental
data and the error rates were very low. However, when the stations where the streams

pour into the sea were examined, high errors due to salinity at sea were obtained.
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1. GIRIS

1.1 Tezin Amaci

Yapilan analizler dogrultusunda elde edilen datalar kullanilarak lineer ve nonlineer
denklemlerin modellenmesi ve bu modeller yardimiyla yilizey sular1 kalitesinin
belirlenmesi i¢in gerekli parametrelerden analizleri uzun zaman gerektiren ve/veya
yliksek maliyetli olanlarin, analizlerinin yapilmaksizin tahmin edilebilmesi

amaclanmaktadir.

1.2 Literatiir Arastirmasi

Golgalves ve arkadasi ¢alismasinda 1998 yili su takviminde kuzey Portekiz’deki Ave
Nehri tizerindeki 20 noktadan aylik periyotlarla aldiklar1 6rneklerle aritilmamais tekstil
sanayii suyunun nehir iizerindeki etkilerini pH, Iletkenlik, Sicaklik, AKM, Coziinmiis
Oksijen, KOI, BOI, Amonyak ve Nitrat acisindan analiz ederek lineer modelleme
yapmistir. Bu sayede, s0z konusu kirleticilerin su kalitesi {izerine ilerleyen
zamanlardaki etkisini ongorerek nehir yatagi tizerindeki tekstil sanayii atik suyunun
aritilmasi gerektigini ve bu sekilde nehirdeki kirlenmenin dniine gecilebilecegini tespit

etmislerdir [1].

Eregno ve arkadaslar ¢aligmalarinda Norveg’teki Glomma Nehri’nde, Enterekok, E.
Koli, Koliform gibi bazi mikrobiyolojik 6zellikleri 1999-2013 yillar1 arasinda haftalik
olarak izlemislerdir. Daha sonra lineer model olusturularak karsilastirma yapilmis ve
orneklemenin artmasiyla daha dogru sonu¢ veren modeller elde edildigini tespit

etmislerdir [2].

Cebe ve arkadaslar1 calismasinda Kas Korfezi’nde 6 ay boyunca 10 noktadan 0,5 ve
10 m derinliklerden alinan 6rneklere aylik olarak yerinde ve laboratuvarda analizler
yapilarak sicaklik, tuzluluk, pH, c¢oziinmiis oksijen, nitrit, nitrat gibi ozellikler
izlenmistir. Azot ve oksijen dongiisii temel alinarak nitrit, nitrat ve ¢6ziinmiis oksijen
icin modeller olusturulmus, daha sonrasinda analiz sonucunda elde edilen verilerle
kiyaslanmistir. Olusturulan modellerin yagmur gibi hava sartlar1 etkisi haricinde

Olciilen verilere yakin oldugu tespit edilmistir [3].






2. MATERYAL ve METOT

2.1 Orneklemenin Yapildigi Noktalarin Tespiti

Samanli ve Safran Derelerinden &rnekleme amaciyla, YASKI (Yalova Su ve
Kanalizasyon Isleri) Yetkililerinin onerisi dogrultusunda belirlenen istasyonlar
(tarimsal ve evselatiklarin fazla oldugu noktalar) Cizelge 2.1°de yer almaktadir.
Ornekleme yapilirken akisin diizgiin oldugu kisimlardan ve miimkiin oldugunca orta
derinliklerden alinmasina 6zen gosterilmistir. 5 istasyondan 1 Ekim 2017-31 Eyliil
2018 tarihleri arasinda 53 hafta siireyle pazar giinleri 6rnekleme yapilmis, 6rnekleme
sirasinda su sicakliklar 6l¢iildiikten ve meteorolojinin anlik paylastigi sicaklik ve nem
kaydedildikten sonra ornekler buzluk ¢antasinda laboratuvar ortamina getirilmistir.
Denemeler asagida anlatilan prosediirlere uygun olarak gerceklestirilmistir.

Denemelerde Merck ve Sigma-Aldrich iirtinii kimyasallar kullanilmistir.

Cizelge 2.1 : Ornekleme yapilan istasyonlarin koordinatlar:

Ist. No Enlem Boylam

1 40°37'9,32 29°13'14,72
2 40°39'18,55  29°14'34,49
3 40°34'20,57  29°13'37,37
4 40°37'11,26  29°15'08,41
5 40°39'29,93  29°19'59,62




Sekil 2.1 : Orneklemenin Yapildig1 Noktalar
2.1.1 Samanlh (Sellimandira) Deresi

Gemlik ilgesi’nin sinirlarindaki Tagpinar, Kolagan Tepe ve Bedesten Tepe’lerindeki
kaynaklardan dogan ve ¢evresindeki diger dereciklerle beslenerek Bedesten Deresi
adinda Yalova il sinirlarina girer. Dere, burada Nacakli Dere adini alir. Batidaki Ferhat
Deresi ile birlesen Marmara Denizine dogru akmaya devam eden dere Seftali Dere ve
Havuz Dere ile birlesir ve Sellimandira cevresinde, Termal kaplicalardan gelen Ismail
Dere ile birleserek Sellimandira Deresi adini alir. Bu sayede yatagi genisleyen akarsu,
Yenimahalle Koyii, Kadikdy, Samanli Kéyii ile Devlet Uretme Ciftligi arazisini sular.
Dereagzi denilen yerden Marmara Denizi’ne Samanli Deresi ad1 ile dokiiliir. Samanli
Deresi, Yalova’daki en genis ve en uzun akarsu olmasindan o6tiirii en ¢ok su tagiyan
deredir. Nacakli Deresi boliimiinde ormanlar arasinda Sudiisen selalesi adinda 30
metrelik bir selale olusturmaktadir. Samanli Deresinin uzunlugu 22,33 km’ dir. 81
km?’ lik su toplama alanina sahip olup ortalama debisi 1,43 m*/sn, yillik ortalama su

hacmi ise 120 milyon m?* tiir [4].

2.1.2 Safran Deresi

Gemlik ilgesi siirlarindaki Tagpinar ve Bespinar Tepe’lerinin kuzey yamaglarindan
dogarak cevresindeki bir¢ok derecikle beslenir. Safran Deresi, Sarikaya Bogazi’ndan
gecerek, Kurtkoy sinirlart iginde Kurtkdy Deresi adini alir ve Hacimehmet Koy,
Safrankoy ve Yalova kent merkezi topraklarinin biiyiik bir boliimiinii suladiktan sonra
Yalova’nin PTT binasinin yanindan Marmara Denizi’ne dokiiliir. Toplam uzunlugu

23,52 m olup debisi 0,81 m*/sn’ dir [4].

2.2 Parametreler

Su kirliligini tespit etmemize yarayan parametrelerden bazilar1 ¢calismada kullanilan
pH, iletkenlik, ¢6ziinmiis oksijen,alkalinite, askida kati madde, nitrit, nitrat ve fosfat
parametreleridir. Bu parametrelerin smirlar1 Avrupa Birligi ve cesitli iilkelerde
yayinlanan baz1 yonetmeliklerle belirlenmistir. Amerika’da 1948 yilinda Federal
Water Pollution olarak yayinlanmis. Daha sonra 1972 yilinda isim degisikligi
sonrasinda gelistirilerek EPA Clean Water Act adiyla yaymlanip 1977 yilinda
giinimiizdeki haline getirilmistir. Avrupa Birligi’nde 2000 yilinda EU Water

Framework Direction ve 2017 yilinda The Urban Wastewater Treaetment Directive
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yaymlanmistir. Tirkiye’de ise 2004 yilinda Su Kirliligi Kontrolii Yonetmeligi

yayimlanmistir. Bu yoetmelige gore suyun kalitesi 4 sinifa boliinmiistiir:

e [ Sinif: Yiiksek kaliteli su: Yiizme havuzlarinda, ¢iftliklerde ve

dezenfeksiyon sonrasi igme suyu olarak kullanilabilir.

e II. Sinif : Az kirlenmis su: Alabalik ¢iftlikleri harici balik {iretim

ciftliklerinde, sulama suyu ve ileri aritma ile igme suyu olarak kullanilabilir.

e [II. Smif : Kirli su: Uygun aritma sonrasi endiistriyel olarak kullanilabilir.

e IV. Smif: Cok kirlenmis su olarak tanimlanmaktadir.

Cizelge 2.2 : Su Kirliligi Kontrolii Y6netmeligi’ne gore bazi parametrelerin sinifsal

degerleri

Parametreler L. Simif IL. Simif III. Simf IV. Simf
Sicaklik (°C) 25 25 30 >30
pH 6,5-8,5 6,5-8,5 6,0-9,0 6,0-9,0

disinda
Coziinmiis 8 6 3 <3
Oksijen (mg O2/L)
Nitrit (mg NO: - 0,002 0,01 0,05 >0,05
N/L)
Nitrat (mg NOs™- 5 10 20 >20
N/L)
Fosfat (mg P04+ 0,06 0,49 1,99 >1,99

P/L)

Su kirliligine etki eden unsurlar, sanayilesme, sehirlesme, niifus artis1 ve zirai

miicadele ilaglar1 (Pestisit) ve kimyasal giibreler olarak gruplandirilabilir.



2.2.1 iletkenlik

Suyun elektrik akimin iletme kapasitesi veya ¢ozeltinin elektrik akimini gecirmeye
kars1 gosterdigi direnctir. Bu 0zellik suda iyonize olan maddelerin toplam
konsantrasyonuna ve sicakliga baghdir, iyonlarin yer degistirme hizi iizerine sicakligin

etkisi vardir.

2.2.2 Coziinmiis Oksijen

Sudaki ¢6zlinmiis oksijen, suda yasayan bakterilerin fotosentez olay1 sonucu verdikleri
oksijen ve havadaki oksijenden gelir. Oksijenin sudaki ¢oziiniirliligl, havadaki
oksijenin kimyasal basinci, suyun sicakligi ve suyun kapsamindaki minerallerin
derisimlerine baghdir. Sudaki aerobik organizma vb. aerobik canli yasami igin
¢cozlinmiis oksijene gereksinim vardir. Atiksu alic1 ortamda oksijen talebi yaratir, alic

ortamda yeterli oksijenin olmamas1 halinde septik sartlar, dolayisiyla koku olusur.

2.2.3 Alkalinite

Igme suyu borularmin agimmasina neden olan korozyonun kontroliinde alkalinitenin
onemi biiyiiktiir. Saglik agisindan bilinen kotii bir reaksiyonu yoktur, ama alkalinitesi
fazla olan sular toplumun kullanimina verildiginde i¢cimi hos olmadigindan ragbet

gormemektedir.

Suyun alkalinitesi 6zellikle kapsamindaki karbonat, bikarbonat ve hidroksil iyonlari
meydana getirir. Sudaki miktarlar1 az olmakla birlikte borat, fosfat ve silikat gibi asit

kokieri de suyun alkalinitesini etkiler.

2.2.4 Askida Kat1 Madde

Bulanikliga sebep olan nedenlerden olup kum vb. kaynaklardan meydana gelip

filtrasyon ve flokiilasyon ile ¢okertilebilir.

2.2.5 Nitrit ve Nitrat

Nitrit konsantrasyonu sudaki azot besini miktarin1 gosteren parametrelerden biridir.
Nitrat konsantrasyonu, nitrit konsantrasyonuna benzer sekilde sudaki azot besin
miktarini ifade eden parametrelerden biridir. Nitrat, azot ¢evriminde azotun en yiiksek
yiikseltgenme basamagindadir. Sudaki nitratin sebepleri giibreler, hayvan ve bitki
atiklarinin pargalanmasi ve atik sular ile endiistriyel atiklardir. Kanserojen etkilerinin

yan1 sira kalitsal bozukluga, yetiskinlerde yiiksek tansiyona ve oOzellikle alti
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aydan kii¢ciik bebeklerde cogunlukla o6liimle sonug¢lanan mavi bebek hastaligina

neden olurlar.

2.2.6 Fosfat

Suya, kaya ve topraklardan gecebildigi gibi yapay gilibrelerden ve endiistriyel
atiklardan da gegebilir. Fosfatin varligi su depolarindaki alglerin ¢ogalmasini
kolaylastirir. Bu da igcme sularinda koku ve tat problemi yaratir. Yiizeysel sulardaki
fazlalig1 da azota bagl olarak yine alglerin ¢ogalmasina ve o yiizeysel sudaki canli

hayati etkilemesine neden olur.

2.3 Tayin Metotlari

Ornekler, drnekleme sirasinda sicakliklart Slgiilerek en kisa siirede laboratuvara
buzluk cantasinda getirilerek buzdolabinda muhafaza edilmislerdir. Yine 6rnekleme
sirasinda meteorolojinin sagladig1 veriler kaydedilmistir. pH, iletkenlik, ¢6ziinmiis
oksijen, alkalinite, fosfat, nitrit ve nitrat analizleri EPA metotlarina uygun sekilde

asagida detaylar1 agiklandigi sekilde laboratuvarda yapilmustr.

2.3.1 pH Tayini

Orneklerin pH’ s1, dnce pH’ s14 ve 7 olan ¢ozeltilerle kalibre edilmis kombine elektrot
kullanilarak potansiyometrik olarak tayin edilmistir (Orion 5 Star Masa tistii pH metre,

EPA Metot, 150.2).

2.3.2 iletkenlik Tayini

Orneklerin iletkenligi, yine Orion 5 Star pH metre yardimiyla iletkenlik elektrodu
kullanilarak tayin edilmistir. Elektrot 6nce 12,9 mS/cm ve 1413 pS/cm ¢ozeltileri
kullanilarak kalibre edilmistir (EPA Metot, 120.1).

2.3.3 Coziinmiis Oksijen Tayini

Ornekleme yapildiktan sonraki 1 saat icinde buzluk ¢antasinda laboratuvara tasinan
ornekler EPA Metot 360.1° ye uygun olarak Orion 5 Star pH metre yardimiyla
Coziinmiis Oksijen probu kullanilarak tayin edilmistir (Ol¢iim éncesinde elektrot hava

oksijeniyle kalibre edilmistir).



2.3.4 Alkalinite Tayini

Ornekler filtrasyon veya seyreltme gibi herhangi bir isleme tabi tutulmamis 25 mL
ornek, EPA Metot 310.1° e uygun olarak otomatik titratorde (SI Analytics 1400) pH
4,5 a kadar 0,IN HCI c¢ozeltisiyle titre edilmistir. Denemeler 3 paralel halinde
yapilmustir. Alkalinite degerleri mg CaCO3/L cinsinden asagidaki formiil kullanilarak

hesaplanmistir:

¢ XN
14

Alkalinite = Yasit*Nasi¢ 50000

(1)

ornek

2.3.5 Askida Kati Madde Tayini

Onceden 105 °C’ de etiivde (BINDER ED115) 4 saat bekletilerek daras1 alinmis 0,45
um gozenek capina sahip filtre kagitlari filtrasyon aparatina yerlestirildikten sonra 100
mL su ornegi, filtre kagidi lizerinden gecirilmistir. Filtrasyon islemi bittikten sonra
kagitlar petri kutusuna alinarak etiivde kurutulmus ve ardindan tartilmistir (Mettler
Toledo XS105). Denemeler 3 paralel halinde yapilmistir (EPA Metot, 160.2). Askida

Kat1 Madde miktar1 asagidaki formiile gore hesaplanmistir:

AKM (%) = (Son tartim — llk tartim) * 10000 2)

2.3.6 Nitrat ve Nitrit Tayini

Nitrit analizi i¢in, 25 mL AKM filtrat1 (sahit deneme i¢in 25 mL saf su kullanilmistir)
bir behere alinarak tizerine 75 mL NH4CI-EDTA ¢0zeltisi eklenmistir. 25 mL iizerine
1 mL reaktif c¢ozeltisi (10 g siilfanilamid ve 1 g N-(1-naphthyl) etilen diamin
dihidrokloriiriin, 100 mL fosforik asit ve 800 mL saf suda c¢oziilerek litreye
seyreltilmesiyle hazirlanmistir. Karanlikta, lizeri aliiminyum folyo ile kaplanarak
muhafaza edilmistir.) eklenmistir. 15 dakikalik beklemenin ardindan 540 nm’ de ayni
islemlerden ge¢mis sahite karst UV-Goriiniiralan spektrofotometresinde (JENWAY
6850 UV/Vis. Spectrophotometer) absorbansi dl¢iilmiistiir (EPA Metot 353.3). Daha
once hazirlanmis olan kalibrasyon grafigi yardimiyla mg N-NOz-/L cinsinden nitrat

azotu tayin edilmistir.

Nitrat iyonlarini tayin edebilmek icin ise 25 mL’ lik AKM filtrat1 75 mL NH4CI-EDTA
cozeltisiyle karigtirildiktan sonra bu yeni ¢ozelti Cu-Cd indirgen kolondan gegirilerek

nitratin tamami nitrit iyonlar1 haline doniistiiriilmiistiir. Kolondan alian ilk 25 mL’



den sonras1 25 mL’ lik balonjojede toplanmig ve iizerine 1 mL reaktif ¢ozeltisi
eklenerek nitrit analizi i¢in yapilan ayni islemlerden gecirilmistir. Elde edilen sonug
toplam nitrit degerine karsiliktir. Kalibrasyon ¢dzeltilerinin konsantrasyonlari, 0,05 ile

1 mg/L arasinda degismektedir. Tiim denemeler 3 paralel halinde gerceklestirilmistir.

Cu-Cd Indirgen kolonun hazirlanmasi: 25 g Cd graniilii seyreltik HCI ile
temizlendikten sonra 100 mL %2’ lik CuSOs ¢ozeltisinde 5 dakika veya rengi glimiis
rengi olana kadar karistirilmistir. Cu-Cd karisimimi Cu(Il) ¢okeltisinden temizlemek
i¢in karisim saf su ile 10 defa yikanmistir. Biitiin islemler sonunda Cd’ nin rengi siyah
olmalidir. Bu indirgen karisim yiiksekligi 18,5 cm olacak sekilde kolona
yerlestirilmistir. Kolon 200 mL seyreltilmis amonyum kloriir ¢ozeltisi ile yikanmustir.

Akis hiz 8 mL/dak olacak sekilde ayarlanmistir (EPA Metot, 353.3).

2.3.7 Fosfat Tayini

10 mL 6rnek 6nce kuruluga kadar buharlastirildiktan sonra suyla ¢oziilerek 100 mL’lik
balon jojeye alinmustir ve ornek hacim ¢izgisine kadar saf su ile tamamlanmistir.
Olusan bu ¢ozeltiden alinan 2 mL, bir bagka 100 mL’ lik balonjojede bir miktar su
eklenerek seyreltilmistir. Seyreltilmis bu 6rnek iizerine 20 mL 2N H>SOj4 ¢ozeltisi, 4
mL % 2’ lik amonyum molibdat ¢ozeltisi ve 2 mL 0,04 N askorbik asit ¢ozeltisi
eklendikten sonra balon, 15 dakika kaynar su banyosunda bekletilmistir. S6z konusu
balon sogutulduktan sonra hacim ¢izgisine kadar saf suyla tamamlanmis ve
absorbansi, 1 cm' lik kiivetlerde ve 720 nm' de sahite karsi 6l¢iilmiistiir. Kalibrasyon
icin kullanilan standart c¢ozeltilerin konsantrasyonlart 5 ile 60 ppm arasinda

degismektedir. Tiim denemeler 3 paralel halinde gergeklestirilmistir.






3. SONUC VE ONERILER

Analizler sonucunda elde edilen ve modelleme i¢in kullanilan datalar, EK A.1l

boliimiinde verilmistir.

3.1 Deneysel Verilerin Modellenmesi

Verilerin modellenmesinde Coklu Lineer Regresyon Yontemi kullanilmistir. Bu
yontem Ozellikle son yillarda giines, kat1 atik gibi ¢esitli kaynaklardan enerji eldesi
tahminlerinde ve ¢esitli kirleticilerin atik su ve ¢evresel ortamlardan uzaklastirilmasi
etkinliginin tahmininde kullanilmakta ve ¢evre miihendisligi ¢alismalarinda tatmin
edici sonuglar vermektedir [5-9]. Coklu Lineer Regresyon Analizi, basit lineer
regresyon yonteminin 2 veya daha fazla bagimsiz degisken i¢in genisletilmis halidir.
Bir prosesin, siirekli bagimli bir tek degiskeni icin birden fazla bagimsiz degiskenin
etkisinin ve katkisinin agiklanmasini saglar. Model kompleks bir sistem igin elde

edilmis deneysel verilerden iiretilir [8]. Genel olarak asagidaki gibi ifade edilir:
yi =Bo+B1xi1 +B2xi2 + -+ PlXik 3)

B, 0’ danj’ ye kadar olmak iizere model katsayilar1 (ayn1 zamanda ilgili x degiskeninin
prosesteki katkisina da isaret eder); yi, herhangi bir i parametresi i¢in tahmini y bagiml
degiskeni; xi ise sayis1 1’ den k’ ye kadar olmak {izere farkli bagimsiz x degiskenlerini
ifade etmektedir. Bu ¢alismada, n=14, k ise 52’dir. Model denklemlerin olusturulacagi

matrisler agagidaki gibi hazirlanmistir.

(k*1)

(4)
a B

Sekil 3.1 : Model denklemlerin olusturuldugu matrisler
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Bu sayede model kisaca b = a * f seklinde gosterilmis olur. Daha sonra asagidaki
denklem (5) kullanilarak matris sistemleri ¢oziiliir ve boylelikle model denklemlerde

kullanilacak katsayilar (B) hesaplanmis olur.

a matrisi, kare matris olmadigi i¢in denklem (5)’in daha basit bir gosterimi olan § =

a~1 x b formiiliiyle hesaplanamiyor.
b = a x ( denklemini a’nin transpozesi ile carpilarak;
a’ xb = a’ * a * f elde edilir. Bu denklem de a’nin tranpozesinin tersi ile ¢arpilarak;

(@) txal«b=(al)txal xax B elde edilir. (a’)™**a’ =1 yani birim

(etkisiz) matris oldugu i¢in denklemin ikinci kisminda sadelestirilebilir ve boylece;
(a”)" Y+ a” * b = a x B elde edilir. Bu denklem a’nin tersi ile ¢arpilarak;

alx(@)txal«b=alxa*x B elde edilir al*a=1 oldugu igin

sadelestirilerek;
p=atx(@)txa" xb (5)
elde edilir.

Modelleme ¢alismalarinda kullanilan x; bagimsiz degiskenlerine karsilik olan kalite
parametreleri Cizelge 3.1°de, yi degiskenlerine karsilik olan kalite parametreleri ise

Cizelge 3.2°de verilmistir.

Cizelge 3.1 : x; bagimsiz degiskenlerine karsilik olan kalite parametreleri

Xi Kalite Parametresi Xj Kalite Parametresi

X1 Hava sicakligi X8 AKM

X2 Nem X9 Fosfat

X3 Dere sicakligi x10  Nitrit

X4 (Cozlinmiis oksijen x11  Nitrat

X5 [letkenlik X12  Tahmin edilecek haftanin hava
sicaklig1

X6 pH x13  Tahmin edilecek haftanin nem

X7 Alkalinite X14  Tahmin edilecek haftanin dere
sicakligi
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Cizelge 3.2 : y; bagimsiz degiskenlerine karsilik olan kalite parametreleri

Yi

Kalite Parametresi

yl
y2
y3
y4

3.1.1 Lineer Denklemler

Lineer denklemler ve regresyon istatistikleri, Microsoft Excel programinda bulunan

Coziinmiis oksijen
[letkenlik

pH

Alkalinite

AKM

Fosfat

Nitrit

Nitrat

Veri Coziimleme aracindaki Regresyon secenegi kullanilarak elde edilmistir.

Her bir istasyon i¢in 1 hafta sonraki veriyi tahmin edebilen denklemler ve ilgili

determinasyon katsayilar1 Cizelge 3.3 - 3.7° de verilmistir. Detayli regresyon

istatistikleri EK A.2’ de verilmistir.
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Cizelge 3.3 : 1. istasyon lineer denklemler

y1 =0,964 * x1 + 21,394 * x2 — 1,208 * x3 — 0,048 * x4 — 0,012 * x5 + 3,452 * x6 — 0,005
*x7 4+ 0,014 *x8 — 1,793 x x9 — 8,832 * x10 + 0,028 * x11 + 0,106 * x12
+ 1,857 *x13 — 0,217 * x14 — 19,578
R2=0283
y2 =—-1,119 * x1 — 55,88 * x2 + 4,224 * x3 + 1,144 * x4 + 0,228 * x5 — 2,657 * x6 — 0,335
* x7 — 0,065 * x8 — 122,567 * x9 — 131,262 * x10 + 2,432 * x11 — 9,312
* x12 — 78,994 * x13 — 0,362 * x14 + 573,766
R?=0,655
y3 =—0,009 * x1 — 0,254 * x2 — 0,016 * x3 + 0,005 * x4 + 0,001 * x5 + 0,414 * x6 — 0,001
* x7 + 0,003 * x8 — 0,014 * x9 — 0,438 * x10 — 0,008 * x11 — 0,035 * x12
— 0,503 *x13 4+ 0,073 = x14 + 4,988
R’=0,463
y4 = —0,047 * x1 — 23,222 * x2 + 1,658 * x3 + 0,836 * x4 + 0,129 * x5 — 26,462 * x6
+ 0,033 *xx7 — 0,074 * x8 — 43,958 * x9 + 48 * x10 — 4,629 * x11 — 3,645
* x12 — 8,425 * x13 — 1,556 * x14 + 443,623
R2=0,663
y5 =0,651*x1 — 0,474 * x2 — 0,457 * x3 — 1,336 * x4 + 0,08 * x5 — 20,913 * x6 — 0,07
* x7 — 0,252 * x8 + 33,023 * x9 — 70,132 * x10 — 2,742 * x11 + 1,57 * x12
+ 25,059 * x3 — 1,975 x x14 + 172,646
R2=0,32
y6 = 0,013 *x1 4+ 0,238 * x2 —,013 * x3 — 0,002 * x4 + 0,001 * x5 — 0,034 * x6 + 0,002
*x7 + 0,065 *x9 + 0,413 * x10 — 0,054 * x11 — 0,012 * x12 — 0,194 * x13
+ 0,007 * x14 + 0,156
R2=0517
y7 =0,002 xx1 4+ 0,1 *x2—0,019 *x6 — 0,024 * x9 — 0,133 * x10 — 0,007 * x11 + 0,003
*x12 + 0,119 * x13 — 0,005 * x14 + 0,041
R2=0218
y8 = 0,066 * x1 + 1,673 * x2 + 0,031 * x3 — 0,004 * x4 + 0,006 * x5 — 0,42 * x6 — 0,012
*x7 — 0,008 * x8 — 1,605 * x9 — 4,949 * x10 + 0,124 * x11 — 0,09 = x12

+ 0,044 « x13 — 0,097 * x14 + 6,618

R?=0,396
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Cizelge 3.4 : 2. istasyon lineer denklemler

vyl =0,886*x1+ 17,873 * x2 — 1,679 * x3 — 0,005 * x4 — 0,714 * x6 — 0,01 * x7 — 0,006
*x8 + 4,903 * x9 — 19,372 * x10 — 0,037 * x11 — 0,003 * x12 + 4,67 * x13
+ 0,659 * x14 + 4,498
R2=0,41
y2 =—241,111 * x1 — 7098,405 * x2 + 39,001 * x3 — 64,178 * x4 + 0,167 * x5 — 796,488
* x6 + 65,043 x x7 — 27,112 * x8 — 8954,042 * x9 + 48816,268 * x10
— 311,972 *x11 — 1073,306 * x12 — 25125,402 * x13 + 876,865 * x14
+ 35374,403
R2=0,235
y3 = —0,005 * x1 + 0,166 * x2 — 0,01 * x3 + 0,006 * x4 + 0,174 * x6 — 0,001 * x7 — 0,047
*x9 — 0,330 * x10 — 0,004 * x11 — 0,021 * x12 — 0,162 * x13 + 0,029 * x14
+ 6,677
R?=0,283
y4 = 3,79 % x1 + 59,537 * x2 — 3,356 * x3 + 0,633 * x4 + 0,001 * x5 — 5,504 * x6 + 0,293
* x7 + 0,051 * x8 — 33,009 * x9 + 96,077 * x10 + 0,721 * x11 — 3,564 * x12
— 33,029 * x13 + 2,767 * x14 + 174,007
R?=0,309
y5 = —2,115 * x1 — 23,631 * x2 + 5,57 * x3 — 1,319 * x4 — 0,001 * x5 + 0,995 * x6 + 0,056
*x7 — 0,001 * x8 + 31,364 * x9 + 37,478 * x10 — 1,488 * x11 + 2,821 * x12
+ 49,73 * x13 — 6,962 * x14 + 27,441
R2=0,116
y6 = 0,007 * x1 4+ 0,134 * x2 — 0,007 * x3 + 0,002 * x4 + 0,028 * x6 + 0,001 * x7 + 0,21
*x9 — 0,327 * x10 — 0,002 * x11 — 0,014 * x12 — 0,198 * x13 + 0,003 * x14
+ 0,155
R’=0,467
y7 = —0,001 * x1 + 0,029 * x2 + 0,004 * x3 + 0,001 * x4 + 0,004 * x6 + 0,009 * x9 + 0,019
*x10 — 0,002 * x11 + 0,019 * x13 — 0,002 * x14 — 0,102
R?=037
y8 = —0,068 * x1 — 2,845 * x2 — 0,289 * x3 — 0,234 * x4 + 1,289 * x6 — 0,011 * x7 — 0,006
* x8 — 6,506 * x9 — 39,572 * x10 + 0,539 * x11 — 0,275 * x12 + 3,819 * x13

+ 0,38 * x14 + 6,805

R?=0,563
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Cizelge 3.5 : 3. istasyon lineer denklemler

y1l =0,458 * x1 4+ 11,85 * x2 — 0,787 * x3 + 0,096 * x4 + 0,005 * x5 — 4,251 * x6 — 0,053
*x7 — 0,001 * x8 — 3,219 * x9 — 5,547 * x10 — 3,611 * x11 + 0,311 * x12
+ 3,543 * x13 — x,308 * x14 + 66,508
R2=0,338
y2 = —2,681*x1 — 40,667 x x2 + 7,476 * x3 + 0,234 * x4 + x0,36 * x5 + 40,64 * x6 + 0,066
* x7 + 0,102 * x8 — 25,133 * x9 + 80,647 » x10 + 12,238 * x11 — 2,729
* x12 — 48,27 x x13 + 7,03 * x14 — 167,161
R’=0,561
y3 =-0,013 *x1 — 0,075 * x2 + 0,055 * x3 + 0,006 * x4 + 0,001 * x5 + 0,337 * x6 — 0,003
*x7 — 0,007 *x9 + 1,731 *x10 — 0,018 * x11 — 0,017 * x12 — 0,284 * x13
+ 0,002 * x14 4+ 5,799
R2=0,433
y4 = —2,13 * x1 — 28,152 * x12 + 2,537 * x3 + 0,852 * x4 — 0,117 * x5 + 28,696 * x6
+ 0,633 xx7 + 0,074 * x8 — 32,131 * x9 + 22,551 * x10 + 5,21 * x11
— 0,625 xx12 + 12,643 * x13 + 4,16 * x14 — 142,27
R2=0,38
y5 = 8,25 % x1 + 217,462 * x2 — 24,895 * x3 — 4,82 * x4 + 0,634 * x5 — 141,712 * x6
— 0,442 «x7 — 0,138 * x8 — 51,981 * x9 — 712,462 * x10 — 81,104 * x11
+ 10,629 * x12 + 279,636 * x13 — 19,437 * x14 + 1156,665
R?=0,191
y6 = 0,001 *x1 4+ 0,137 * x2 — 0,009 * x3 + 0,006 * x4 — 0,009 * x6 + 0,001 * x7 4+ 0,022
*x9 — 0,883 * x10 — 0,157 * x11 — 0,015 * x12 — 0,151 * x13 — 0,011 = x14
+ 0,583
R2=0,423
y7 = 0,001 *xx1 + 0,043 * x2 — 0,002 * x3 — 0,004 * x6 + 0,003 * x9 — 0,141 * x10 — 0,003
*x11 4+ 0,002 * x12 + 0,055 * 13 — 0,003 * x14 — 0,069
R?2=022
y8 =0,012 * x1 + 0,528 * x2 + 0,003 * x3 + 0,008 * x4 + 0,002 * x5 + 0,005 * x6 — 0,004
*x7 — 0,55 *x9 + 1,248 * x10 + 0,569 * x11 — 0,013 * x12 + 0,209 * x13

— 0,019 *xx14 + 0,477

R?=0,607
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Cizelge 3.6 : 4. istasyon lineer denklemler

vyl =0,331*x1+ 7,876 * x2 — 0,429 * x3 + 0,034 * x4 + 0,003 * x5 — 0,176 * x6 + 0,011
*x7 + 0,003 *x8 + 0,5 *x9 — 25,612 * x10 — 0,332 * x11 + 0,531 * x12
+ 7,133 *x13 — 0,867 * x14 + 3,055
R2=0221
y2 = —5,189 * x1 — 93,881 * x2 + 7,964 * x3 — 1,004 * x4 + 0,514 * x5 + 16,816 * x6
+ 0,425 * x7 + 0,048 * x8 — 41,439 * x9 — 25,014 » x10 + 4,435 * x11
— 7,829 x x12 — 125,448 * x13 + 10,419 * x14 + 98,229
R2=0,744
y3 =-0,019 * x1 — 0,23 * x2 + 0,031 * x3 + 0,004 * x4 + 0,498 * x6 — 0,209 * x9 + 1,16
* x10 4+ 0,015 * x11 — 0,009 * x12 — 0,078 * x13 — 0,004 * x14 + 4,403
R2=043
y4 =0,927 *x1 4+ 0,787 * x2 — 4,094 » x3 * 1,18 * x4 + 0,132 * x5 + 16,36 * x6 + 0,324 * x7
— 0,002 *x8 + 1,131 *x9 + 69,418 * x10 + 2,862 * x11 + 0,036 * x12
— 17,702 * x13 + 2,447 * x14 + 18,623
R?=0,5
y5 = 42,982 * x1 4+ 828,348 * x2 — 59,6 * x3 — 14,015 * x4 + 1,642 * x5 — 499,863 * x6
— 3,78 x x7 — 0,293 * x8 + 152,749 * x9 — 641,234 * x10 — 26,057 * x11
+ 34,751 * x12 + 741,29 * x13 — 46,285 * x14 + 3711,51
R2=0,223
y6 = 0,005 *x1 4+ 0,123 * x2 — 0,013 * x3 — 0,006 * x4 + 0,001 * x5 — 0,279 * x6 + 0,095
*x9 4+ 0,22 *x10 — 0,099 * x11 — 0,018 * x12 — 0,29 * x13 + 0,013 * x14
+ 2,84
R2=0,511
y7 = —0,003 * x1 — 0,005 * x2 + 0,006 * x3 + 0,001 * x4 + 0,043 * x6 + 0,004 * x9 — 0,165
*x10 — 0,003 * x12 — 0,013 * x13 + 0,009 * x14 — 0,414
R?=0,444
y8 = 0,044 * x1 4+ 0,203 * x2 — 0,022 * x3 — 0,021 * x4 + 0,004 * x5 — 0,827 * x6 — 0,004
*x7 — 0,001 *x8 — 0,908 * x9 + 1,21 * x10 + 0,483 * x11 — 0,053 * x12

— 0,548 * x13 + 0,034 * x14 + 7,794

R?=0613
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Cizelge 3.7 : 5. istasyon lineer denklemler

vyl =0,611*x14+ 7,793 * x2 — 0,836 *x x3 — 0,074 * x4 + 5,682 * x6 — 0,038 * x7 4+ 0,001 * x8 + 5,919
*x9 + 16,265 * x10 — 0,67 * x11 + 0,314 « x12 + 1,716 * x13 — 0,296 * x14 — 33,803

R2=0,483
y2 = —1202,473 * x1 — 22941,722 x x2 + 1193,532 * x3 — 309,046 * x4 + 0,155 * x5 — 17824,187
* x6 + 46,865 * x7 + 19,075 * x8 — 16700,595 * x9 — 32348,432 * x10 — 1414,291
* x11 + 911,742 % x12 + 9358,576 * x13 — 456,45 * x14 + 162063,477
R2=0,358
y3 =0,011*x1+0,1 *x2—0,023 *x3 + 0,005 * x4 + 0,233 * x6 + 0,001 * x8 + 0,146 * x9 — 0,07
*x10 — 0,03 *x11 — 0,021 *x12 — 0,276 * x13 + 0,033 * x14 + 6,244
R2=0,266
y4 = 1,59 % x1 + 51,344 * x2 — 1,327 * x3 — 0,467 * x4 + 0,001 * x5 + 29,535 * x6 — 0,104 * x7
— 0,103 * x8 + 18,065 * x9 + 114,915 * x10 + 12,906 * x11 — 3,112 * x12 — 36,543
*x13 + 0,412 * x14 + 45,85
R2=0,449
y5 = —2,227 » x1 + 11,472 * x2 + 3,046 * x3 — 3,802 * x4 — 0,001 * x5 — 27,343 * x6 + 0,078 * x7
+ 0,049 * x8 + 63,012 * x9 — 164,303 * x10 — 17,827 * x11 + 4,774 * x12 + 132,366
* x13 — 6,339 * x14 + 208,909
R?=0,1
y6 = 0,003 * x1 4+ 0,092 * x2 — 0,005 * x3 + 0,003 * x4 — 0,014 * x6 + 0,002 * x7 + 0,001 * x8 + 0,086
*x9 — 0,618« x10 — 0,031 *x11 — 0,012 * x12 — 0,229 * x13 + 0,006 * x14 + 0,298
R?=0,359
y7 = —0,001 * x1 + 0,093 * x2 + 0,002 * x3 — 0,001 * x4 — 0,052 * x6 + 0,032 * x9 — 0,063 * x10
— 0,005 *x11 — 0,003 xx12 + 0,014 * x13 + 0,001 * x14 + 0,41
R=0267
y8 = 0,03 * x1 — 0,134 * x2 + 0,049 * x3 + 0,006 * x4 + 0,142 * x6 — 0,001 * x7 + 0,021 * x9 + 2,586
* x10 + 0,294 x x11 — 0,095 * x12 — 1,733 *x13 — 0,019 * x14 + 1,434

R’=0,323

Tiim istasyonlar1 kapsayan genel denklemler ve ilgili determinasyon katsayilari ise
Cizelge 3.8 de yar almaktadir.
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Cizelge 3.8 : Genel lineer denklemler

y1l =0,369 * x1 + 8,638 * x2 — 0,615 * x3 + 0,082 x x4 — 0,8 x x6 — 0,036 * x7 + 0,001 * x8

y2=

+ 1,267 * x9 — 4,129 * x10 — 0,039 * x11 + 0,1 * x12 + 2,334 * x13 — 0,141
*x14 + 21,741

R?=0,298

—431,28 x x1 — 7093,468 * x2 + 325,854 » x3 — 82,465 * x4 + 0,57 * x5 — 3342,313

*x6 + 27,023 x x7 + 1,26 » x8 — 1886,834 * x9 + 12041,631 * x10
— 11,682 *x x11 — 86,517 * x12 — 2891,229 * x13 + 422,805 * x14
+29079,018

R?=0,496

y3 =0,006 *x1+ 0,113 * x2 — 0,016 * x3 + 0,002 * x4 + 0,456 * x6 — 0,033 * x9 — 0,232

*x10 — 0,011 * x11 — 0,015 * x12 — 0,23 * x13 + 0,023 * x14 + 4,459

R?=0,328

y4 = 2,356 * x1 + 30,036 * x2 — 2,52 * x3 — 0,413 * x4 + 0,001 * x5 + 16,178 * x6 + 0,676

*x7 + 0,02 * x8 — 2,883 * x9 + 40,091 * x10 + 0,195 * x11 — 1,904 * x12
— 19,683 * x13 + 1,312 * x14 — 50,438

R2=0,567

¥5 =1,525*x1 + 94,521 * x2 — 1,512 * x3 — 2,387 * x4 + 0,001 * x5 — 43,798 * x6 + 0,049

*x7 — 0,038 * x8 + 61,387 * x9 — 187,24 « x10 — 0,718 * x11 + 6,359 * x12
+ 207,199 % x13 — 6,081 * x14 + 157,305

R?=0,049

y6 = 0,004 *x1+ 0,1 * x2 — 0,007 * x3 + 0,001 * x4 — 0,015 * x6 + 0,074 * x9 — 0,093

*x10 — 0,003 * x11 — 0,014 * x12 — 0,245 * x13 + 0,005 * x14 + 0,686

R?=0,331

y7 = 0,052 * x2 + 0,002 * x3 — 0,011 * x6 + 0,003 * x9 + 0,012 * x10 — 0,001 * x11 + 0,047

y8 =

*x13 — 0,001 x x14 — 0,012

R2=0,159

—0,003 *x1 — 1,008 * x2 — 0,004 * x3 — 0,047 * x4 — 0,715 x x6 — 0,005 * x7 — 0,001

* x8 — 2,523 * x9 — 6,302 * x10 + 0,758 * x11 — 0,059 * x12 + 1,106 * x13
+ 0,006 * x14 + 10,384

R?=0,646
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3.1.2 Nonlineer denklemler

Nonlineer denklemler, Matlab 2015 programi kullanilarak hesaplanmistir,
determinasyon katsayilari ise yine Matlab 2015 programi kullanilarak denklem (6)’da

verilen formiille hesaplanmstir;

(2 »i— G- _ﬁ))

R2 = i=1

(i oi - .v)l) (2 (e :ﬁ)")

i=1 i=1

(6)

Istasyonlarm herbirinden 53 hafta boyunca elde edilen verilerden olusturulan non-
lineer denklemler, bagimli degiskenler (y) icin bagimsiz degisken ve bunlarin

katsayilarini1 kapsayacak sekilde Cizelge 3.9-3.13’ te verilmistir.

Cizelge 3.9 : 1. istasyon nonlineer denklem degisken, de§iskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

Y1 Y2 Y3 Y4 ys Yo Y7 Ys
X1 8.88E-02 1.48E+00 | 5.73E-03 | 9.72E-01 7.28E-01 2.13E-03 | -2.45E-04 | 2.01E-02
X2 2.42E-02 1.95E-01 -3.86E-04 | 6.79E-02 1.23E-01 1.68E-04 | -2.21E-04 | 2.45E-03
X3 5.64E-02 1.12E+00 | 4.54E-03 | 7.53E-01 6.08E-01 1.28E-03 | -3.04E-04 | 1.35E-02
X4 -4.45E-02 -6.88E-01 | 8.98E-04 | -3.89E-01 | -3.14E-01 | -1.90E-03 | 2.20E-04 | -1.32E-02
Xs -1.14E-01 1.41E-01 2.26E-02 7.60E-01 1.31E+00 1.05E-03 1.25E-03 2.81E-02
X6 1.24E-01 1.04E+00 | -7.52E-04 | 3.46E-01 4.34E-01 7.90E-04 | -7.20E-04 | 1.46E-02
X7 -1.69E-01 -4.64E-01 | 2.69E-02 | 8.60E-01 -1.07E-01 | 2.37E-03 | 3.95E-03 | 5.39E-03
X3 -6.87E-02 -3.93E-01 | 3.87E-03 | -2.15E-02 | -2.42E-01 | 7.39E-04 | 5.18E-04 | -6.91E-03
X9 1.36E-02 1.25E-01 2.05E-04 | 6.99E-02 5.64E-02 3.02E-04 | -6.06E-05 | 1.84E-03
X10 5.44E-04 1.19E-02 1.56E-04 | 1.77E-02 1.25E-02 6.74E-05 | -1.03E-05 | 2.08E-07
X11 9.47E-03 2.88E-02 -2.23E-04 | -4.78E-03 | -3.15E-02 | 1.15E-04 | 1.23E-04 | 9.00E-04
X12 1.24E-02 7.40E-01 1.06E-02 | 1.11E+00 | 9.40E-01 3.21E-03 | 9.82E-05 | 1.68E-03
X13 9.65E-03 4.55E-02 3.01E-04 | -3.01E-03 | -3.02E-02 | 5.71E-05 | 2.87E-05 | 6.97E-04
Xi4 1.30E-01 1.31E+00 | 3.45E-03 | 6.87E-01 8.19E-01 1.10E-03 | -1.08E-03 | 1.29E-02
xi? 2.18E-01 8.28E-01 4.62E-03 | 3.24E-01 4.51E-01 -3.03E-03 | -5.73E-03 | -1.05E-02
x2? 1.43E-02 1.54E-01 -7.17E-04 | 9.55E-02 2.04E-01 1.69E-04 | -3.41E-04 | 9.77E-04
x5 3.47E-01 2.71E+00 | 2.83E-02 | 2.22E+00 | 9.16E-01 3.32E-03 | -5.12E-03 | 5.51E-04
X4 -4.86E-02 -8.66E-01 | 2.06E-03 | -3.43E-01 | -4.24E-02 | 1.48E-03 | 2.85E-03 | -1.48E-02
x5 2.44E-03 2.89E-02 -2.02E-05 | 1.21E-02 1.01E-02 9.91E-06 | -4.33E-05 | 3.45E-04
Xq 1.08E+00 8.26E+00 | -1.94E-02 | 2.07E+00 | 3.10E+00 | 5.29E-03 | -6.77E-03 | 1.16E-01
X7 4.95E-03 9.27E-02 -1.90E-04 | 2.60E-02 4.45E-03 3.63E-05 | -1.16E-04 | 8.38E-04
xg” 9.22E-03 4.90E-02 -2.59E-04 | 5.58E-03 6.59E-02 2.14E-04 | -3.27E-04 | -6.12E-05
Xo® -6.15E-03 4.30E-02 4.80E-04 | 8.87E-02 7.01E-02 2.23E-04 | -5.51E-05 | -9.20E-04
X10° 1.13E-03 5.80E-06 -5.48E-05 | -7.52E-03 | -2.00E-02 | 1.77E-06 | 4.38E-05 | 2.07E-04
X2 3.84E-01 2.11E+00 | 5.89E-03 | 1.50E-01 -1.96E+00 | 3.49E-03 | 4.73E-03 | 3.96E-02
X122 3.01E-01 2.74E+00 | -3.76E-03 | 6.18E-01 8.22E-01 5.90E-03 | -2.62E-03 | 5.95E-02
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X132
X142
X1%Xo
X1¥X3
X1%X4
X]*Xs
X1 *X(,
X]*X7
X]*Xg
X[*Xg
X1*X10
X1*Xi
X1¥X12
X1%X13
X1%X14
Xz*X3
Xz*X4
Xz*Xs
Xz*X(,
Xz*X7
X2 ¥Xg
X2*Xo
X2*X10
XX
XX
X2*X13
X2*X14
X3*X4
X3*X5
X3*X6
X3*X7
X3*Xg
X3%X9
X3%X10
X3%X11
X3¥X12
X3¥X13
X3¥X14
X4*X5
X4*X6

X4*X7

Cizelge 3.9 : 1. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilar1 - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8
2.52E-02 2.37E-01 9.76E-04 | 1.53E-01 6.27E-02 6.12E-04 | 4.70E-05 | 2.81E-03
6.41E-01 1.38E+00 | -9.79E-03 | -3.23E-01 | 1.64E-01 1.28E-02 | -1.83E-03 | 4.08E-02
2.83E-01 3.19E+00 | -1.21E-02 | 1.57E+00 | 4.28E+00 | 4.65E-03 | -6.71E-03 | 3.73E-02
-4.57E-01 -1.45E+00 | -3.61E-02 | -1.57E+00 | -6.78E-01 | 5.79E-03 | 5.23E-03 | 6.44E-02
-2.91E-02 -7.88E-01 | -1.80E-03 | -4.78E-01 | -9.08E-01 | 8.61E-04 | 1.68E-03 | 1.83E-03
1.28E-02 -1.96E-01 | 1.41E-05 | -7.18E-02 | 5.34E-02 -5.27E-05 | -4.80E-04 | -2.01E-03
-2.77E-01 -1.51E+00 | 1.36E-03 | -1.00E+00 | -2.51E+00 | 9.97E-04 | 7.30E-03 | 1.75E-02
-1.29E-02 4.13E-01 3.89E-04 | 2.19E-01 4.99E-03 1.31E-05 | 9.75E-04 | 1.69E-03
-2.13E-02 -2.13E-01 | -1.05E-03 | -2.81E-01 | -3.55E-01 | -1.82E-03 | 1.10E-03 | -5.68E-03
3.66E-01 4.04E+00 | 1.50E-02 | 3.00E+00 | 2.41E+00 | 1.28E-02 | -2.47E-03 | 6.09E-02
1.13E-01 8.41E-01 -8.18E-04 | 3.07E-01 5.44E-01 2.23E-04 | -1.44E-03 | 6.95E-03
-2.31E-01 -4.27E+00 | 1.42E-02 | -1.76E+00 | -3.42E+00 | -8.54E-04 | 7.04E-03 | -5.37E-02
-3.82E-02 1.07E+00 | 1.46E-02 | 1.32E+00 | -1.11E-01 | 1.12E-03 | 3.64E-04 | -3.16E-02
-5.94E-01 -6.07E+00 | 3.21E-02 | -2.23E+00 | -4.74E+00 | -8.78E-04 | 9.40E-03 | -8.67E-02
2.19E-01 6.91E-01 3.28E-03 | 5.20E-02 1.94E+00 | 2.36E-03 | -4.15E-04 | 2.52E-02
2.04E-01 2.32E+00 | -2.95E-04 | 1.59E+00 | 3.14E+00 | 3.28E-03 | -4.79E-03 | 1.40E-02
4.91E-02 2.37E-01 -6.35E-03 | 2.68E-01 1.97E+00 | 1.69E-03 | -4.11E-03 | -5.93E-03
-5.74E-01 -5.31E+00 | -8.70E-03 | -2.77E+00 | -1.58E+00 | -7.29E-03 | -6.04E-04 | -5.36E-02
2.32E-01 1.86E+00 | -5.03E-03 | 5.83E-01 1.10E+00 | 1.31E-03 | -2.22E-03 | 2.35E-02
1.16E+00 1.04E+01 1.36E-02 | 5.13E+00 | 2.13E+00 | 1.35E-02 | 1.22E-03 | 1.22E-01
-6.83E-01 -4.99E+00 | -1.39E-03 | -1.78E+00 | -8.20E-01 | -4.80E-03 | -9.41E-06 | -7.36E-02
3.95E-02 3.94E-01 -3.90E-04 | 1.92E-01 2.89E-01 4.76E-04 | -6.12E-04 | 4.60E-03
-1.47E-03 -1.23E-02 | -1.65E-04 | -3.07E-02 | -3.01E-02 | -1.73E-04 | 1.64E-05 | 2.72E-04
-3.89E-02 -4.63E-01 | -2.26E-03 | -4.09E-01 | -4.22E-01 | -1.49E-03 | 4.05E-04 | -4.52E-03
1.62E-01 1.12E+00 | -3.14E-03 | 9.67E-01 3.11E+00 | 4.17E-03 | -4.55E-03 | 1.11E-03
2.67E-02 1.90E-01 -7.65E-04 | 2.51E-02 4.76E-02 2.85E-05 | -9.47E-05 | 3.07E-03
7.15E-02 3.10E-01 -5.23E-03 | 4.77E-02 1.93E+00 | 1.35E-04 | -3.57E-03 | -6.39E-03
1.14E-01 2.02E+00 | 8.77E-03 | 1.07E+00 | 2.74E+00 | 1.00E-02 | -3.75E-03 | 1.42E-02
-7.87E-03 -1.57E-01 | 141E-03 | -9.89E-02 | -2.52E-01 | -1.60E-04 | 1.18E-03 | -8.59E-03
-7.35E-02 9.18E-01 -2.53E-03 | 2.30E-01 -2.34E-01 | -3.18E-04 | 1.44E-03 | 2.31E-02
1.15E-02 -5.41E-03 | -3.46E-03 | -5.14E-04 | 3.21E-01 1.12E-04 | -1.81E-03 | 1.42E-02
-4.24E-02 -6.65E-01 | 6.29E-04 | -2.79E-01 | 4.84E-02 5.91E-04 | 8.23E-04 | -1.24E-02
4.68E-01 4.39E+00 | 2.58E-03 | 2.23E+00 | 2.55E+00 | 7.88E-03 | -4.52E-03 | 6.22E-02
7.00E-02 4.68E-01 -2.13E-03 | 6.12E-02 4.37E-01 -7.63E-04 | -1.39E-03 | 3.01E-03
-2.15E-01 -3.12E+00 | 1.54E-02 | -4.83E-01 | -8.71E-01 | 3.25E-03 | 2.71E-03 | -6.25E-02
2.24E-01 -3.68E+00 | -2.04E-02 | -3.15E+00 | -1.98E+00 | -8.43E-03 | 2.72E-03 | -2.65E-02
-5.47E-01 -4.89E+00 | 1.34E-02 | -2.33E+00 | -3.31E+00 | -4.47E-03 | 5.19E-03 | -6.46E-02
-4.79E-01 6.75E-01 7.62E-03 | 1.40E+00 | -6.25E-01 | -1.24E-02 | 2.10E-03 | -4.89E-02
-5.26E-03 1.50E-02 -9.77E-04 | -5.53E-02 | -9.65E-02 | 6.60E-05 | 2.03E-04 | 2.84E-04
1.33E-01 -9.38E-01 | -2.94E-02 | -1.80E+00 | 1.22E+00 | -1.20E-02 | -8.09E-03 | -6.03E-02
1.31E-02 1.02E-01 2.38E-03 | 2.05E-01 1.43E-01 2.36E-04 | -3.75E-04 | 2.96E-03
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X4*X3

X4*X9

X4*X10
X4¥X1)
X4¥X12
X4¥X13
X4¥X14
Xs*X(,

X5*X7

Xs*Xg

Xs*Xg

Xs*X10
Xs*Xi
X5*X12
Xs*X3
X5¥X14
X6*X7

X@*Xg

X@*Xg

X6¥X10
X6*X11
X6¥X12
X6*X13
X6¥X14
X7*Xg

X7*X9

X7*X10
X7¥X11
X7*X12
X7¥X13
X7¥X14
Xs*Xog

Xg*X10
Xg*X1
Xg*X12
Xg*X13
Xs*X14
Xo*X10
Xo™*X1j
Xo*X12

Xo*X3

Cizelge 3.9 : 1. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8
-4.24E-02 -6.65E-01 | 6.29E-04 | -2.79E-01 | 4.84E-02 5.91E-04 | 8.23E-04 | -1.24E-02
-2.73E-01 -2.18E+00 | 9.68E-03 | -2.07E-01 | -3.89E-01 | 2.95E-03 | 1.07E-03 | -2.97E-02
-1.32E-02 -1.69E-01 | 2.90E-03 | 6.69E-02 -1.96E-01 | 1.24E-03 | 5.01E-04 | -1.92E-03
-2.11E-01 1.43E+00 | -1.15E-02 | -1.03E+00 | 4.67E-01 -9.63E-03 | -5.50E-03 | 6.86E-02
-6.22E-02 7.93E-01 -1.15E-03 | 4.86E-01 -6.24E-01 | -5.57E-03 | -3.94E-03 | 5.44E-03
-5.91E-02 -2.45E+00 | 3.14E-03 | -2.00E+00 | -2.12E+00 | -5.26E-03 | 1.05E-03 | -3.69E-02
-4.99E-03 -1.49E+00 | -2.08E-03 | -6.55E-01 | -1.34E+00 | -4.02E-03 | 5.99E-03 | -6.44E-03
-1.21E-02 7.92E-01 -7.28E-04 | 2.60E-01 -3.06E-01 | 2.46E-04 | -2.65E-04 | 1.41E-02
-6.47E-03 -1.08E-01 | 1.59E-05 | -4.39E-02 | -2.13E-02 | -3.25E-05 | 1.43E-04 | -1.21E-03
-1.72E-03 8.49E-02 1.63E-04 | 7.97E-02 2.93E-02 429E-05 | -2.48E-04 | 1.20E-03
5.63E-01 3.81E+00 | -1.17E-02 | 5.09E-01 1.26E+00 | -5.48E-03 | -5.37E-03 | 3.01E-02
1.41E-01 1.69E-01 -1.50E-02 | -9.36E-01 | -1.56E+00 | -3.95E-03 | 7.90E-04 | 1.61E-02
-9.79E-02 -1.46E+00 | 3.42E-03 | -5.85E-01 | -6.00E-01 | 6.68E-04 | 2.72E-03 | -1.93E-02
4.26E-02 4.26E-01 2.43E-03 | 3.03E-01 3.76E-01 1.35E-03 | -5.66E-04 | 3.04E-03
1.26E-01 1.67E+00 | -5.99E-03 | 1.29E+00 | 2.55E+00 | 2.62E-03 | -3.62E-03 | 5.26E-03
-4.46E-02 -2.36E-01 | -3.35E-03 | -2.02E-01 | -2.41E-01 | -1.43E-03 | 1.11E-04 | 2.14E-03
-5.00E-02 -1.65E+00 | 6.61E-03 | -4.34E-01 | 1.69E-02 -1.29E-03 | 3.07E-04 | -3.28E-02
2.50E-01 1.86E+00 | -4.63E-03 | -8.89E-02 | 8.10E-01 9.38E-03 | -4.57E-03 | 3.08E-02
1.35E-01 1.26E+00 | -1.55E-04 | 6.25E-01 6.77E-01 2.30E-03 | -1.05E-03 | 1.70E-02
4.00E-03 1.88E-01 1.27E-03 | 2.40E-01 2.66E-01 6.56E-04 | -3.52E-04 | -5.11E-05
4.13E-03 1.59E-02 1.88E-03 | 3.13E-01 2.82E-01 1.55E-03 | 7.78E-05 | -4.26E-03
-5.16E-01 -3.42E+00 | 2.96E-02 | 1.16E+00 | 8.82E-01 6.78E-03 | 4.20E-03 | -8.92E-02
4.61E-02 -2.78E-02 | 1.59E-03 | -2.67E-01 | -5.11E-01 | 4.33E-05 | 6.28E-04 | 1.34E-03
4.31E-01 8.58E-01 -5.72E-03 | -2.00E+00 | -1.92E+00 | -9.33E-03 | -1.36E-05 | -4.61E-03
-3.77E-03 -1.78E-01 | -1.47E-04 | -1.16E-01 | -7.74E-02 | -5.59E-04 | 6.44E-04 | -2.48E-03
-9.60E-01 -60.46E+00 | 1.59E-02 | -1.14E+00 | -2.88E+00 | 3.51E-03 | 8.81E-03 | -6.83E-02
-2.60E-01 3.89E-01 2.79E-02 | 2.86E+00 | 2.45E+00 | 8.60E-03 | -2.49E-03 | -2.77E-02
2.22E-01 2.79E+00 | -5.61E-03 | 1.26E+00 | 1.40E+00 | -3.11E-04 | -5.91E-03 | 2.86E-02
-3.65E-02 -6.97E-01 | -5.75E-03 | -6.27E-01 | -6.00E-01 | -2.49E-03 | 1.22E-03 | -4.13E-03
1.61E-02 -5.16E-01 | -4.93E-03 | -1.32E+00 | -2.06E+00 | -1.79E-03 | 3.27E-03 | 4.52E-02
4.51E-02 6.10E-01 6.40E-03 | 5.02E-01 5.05E-01 2.93E-03 | -1.10E-03 | -2.93E-03
-2.55E-01 -1.15E+00 | 8.12E-03 | 3.06E-01 3.35E-01 3.47E-03 | -2.49E-04 | -1.21E-02
2.95E-02 1.45E-01 -1.33E-03 | 8.80E-02 2.99E-01 6.55E-04 | -6.25E-04 | 1.60E-03
-8.76E-02 2.65E-01 6.37E-04 | -6.67E-02 | -9.67E-01 | -1.88E-03 | 4.86E-03 | 1.54E-02
-8.46E-02 -3.29E-01 | 4.11E-03 | 2.56E-01 2.21E-01 3.73E-03 | -1.54E-03 | -4.40E-03
-6.29E-01 -4.82E+00 | 1.75E-02 | -6.14E-01 | -1.46E+00 | 5.86E-03 | 5.12E-03 | -6.58E-02
1.85E-01 1.53E+00 | -3.30E-03 | 4.54E-01 -1.55E-01 | -3.43E-03 | -5.29E-04 | 2.98E-02
2.27E-03 1.16E-05 -1.10E-04 | -1.50E-02 | -4.00E-02 | 3.55E-06 | 8.75E-05 | 4.13E-04
-8.15E-04 -1.20E-01 | 1.38E-03 | -5.29E-02 | -2.51E-01 | 9.05E-05 | 5.28E-04 | -1.30E-03
6.65E-01 4.90E+00 | 5.48E-03 | 2.30E+00 | 2.58E+00 | 1.11E-02 | -5.03E-03 | 7.53E-02
2.43E-02 2.39E-01 6.22E-05 | 1.38E-01 1.59E-01 4.43E-04 | -2.82E-04 | 2.83E-03
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Cizelge 3.9 : 1. istasyon nonlineer denklem degisken, degiskenlere ait
katsayilar ve denklemlere ait determinasyon katsayilari - devami
M Y2 Y3 Y4 Ys Yo Y7 Y8

Xo*x1s | 6.89E-01 498E+00 | 3.58E-03 | 1.95E+00 | 2.06E+00 | 8.23E-03 | -4.67E-03 | 7.37E-02
xio*xi | -3.60E-03 -2.07E-01 | -1.15E-03 | -231E-01 | -3.74E-01 | -4.30E-04 | 6.76E-04 | 3.63E-05
xi0*x2 | 6.19E-02 3.69E-01 | 1.07E-03 | 1.63E-01 | 2.79E-01 | 4.69E-04 | -8.75E-04 | 1.76E-03
xi0*xis | -2.36E-03 -3.10E-02 | 121E-04 | -236E-02 | -8.86E-03 | -1.15E-04 | -4.72E-05 | -3.10E-04
Xi0*xis | 3.98E-02 1.07E-01 | 7.89E-04 | -1.71E-02 | 530E-02 | -1.64E-04 | -4.40E-04 | -1.20E-03
Xu*x | -1.72E-01 233E-01 | -5.33E-03 | 1.44E-01 | -4.63E-01 | 6.52E-05 | 4.24E-03 | 1.54E-02
Xiu*x | 8.75E-02 6.48E-01 | -3.75E-04 | 2.86E-01 | 3.24E-01 | 9.45E-04 | -5.1SE-04 | 7.72E-03
xi*xis | 1.81E-01 233E-01 | -1.78E-02 | -1.05E+00 | 3.93E-02 | -1.59E-03 | 1.46E-03 | 2.61E-02
Xi2*x15 | -4.80E-01 -6.24E+00 | 2.04E-02 | -3.44E+00 | -4.58E+00 | -5.57E-03 | 5.13E-03 | -8.35E-02
xi2*xis | -9.00E-01 -4.25E+00 | 1.07E-02 | -4.48E-01 | -4.43E-01 | -8.04E-03 | 3.22E-03 | -6.27E-02
Xi*x1s | -3.11E-01 -436E+00 | 1.43E-02 | -2.46E+00 | -3.04E+00 | -3.42E-03 | 3.25E-03 | -6.13E-02
c 1.59E-02 149E-01 | 1.I1E-04 | 645E-02 | 7.19E-02 | 1.49E-04 | -8.98E-05 | 2.06E-03
r 1 1 1 1 1 1 1 1

Cizelge 3.10 : 2. istasyon nonlineer denklem degisken, degiskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

1 y2 y3 Y4 ys Yo Y7 Ys
X 1.15E-04 -8.45E-02 | 5.08E-05 1.09E-03 -2.98E-04 | 1.27E-06 -9.24E-08 | 1.21E-05
X2 1.08E-05 -4.97E-03 | 5.80E-06 1.47E-04 | 4.07E-05 1.70E-07 7.85E-09 3.52E-06
X3 1.69E-04 9.67E-02 6.95E-05 1.61E-03 1.74E-03 2.83E-06 4.58E-07 1.30E-04
X4 2.17E-04 1.64E-01 6.21E-05 1.99E-03 1.13E-03 2.59E-06 3.29E-07 1.18E-04
Xs 7.12E-04 2.31E+00 1.60E-03 5.63E-02 | -2.69E-02 | 4.78E-05 -8.19E-05 | 3.16E-03
X6 1.94E-04 -1.75E-02 | 6.70E-05 1.89E-03 1.08E-03 3.18E-06 2.44E-07 1.28E-04
X7 2.20E-03 -5.55E-01 | 8.50E-04 | 2.21E-02 1.41E-02 | 4.01E-05 2.20E-06 1.83E-03
Xs 2.15E-04 -6.74E-03 | 1.31E-04 | 3.87E-03 1.20E-03 2.31E-07 -3.15E-07 | 2.24E-04
Xo 9.02E-06 -1.00E-02 | 4.26E-06 1.04E-04 | 4.56E-05 1.87E-07 1.66E-08 3.91E-06
X10 -1.07E-06 | -2.03E-04 | 3.76E-08 -4.40E-06 | -1.48E-07 | -2.80E-08 | -4.71E-09 | -3.59E-07
X11 1.03E-04 2.09E-01 2.25E-05 1.12E-03 6.04E-04 | 5.57E-07 1.32E-07 6.16E-05
X12 2.87E-04 1.55E-01 8.56E-05 2.64E-03 1.20E-03 2.70E-06 6.63E-08 1.56E-04
X13 1.99E-05 -1.10E-02 | 7.23E-06 1.90E-04 1.07E-04 | 3.57E-07 2.38E-08 1.68E-05
X14 2.33E-04 1.44E-01 7.95E-05 2.18E-03 1.06E-03 2.65E-06 2.37E-07 1.58E-04
x? 2.02E-03 -2.50E-02 | 4.86E-04 | -4.50E-03 | -7.67E-03 | 5.89E-06 -1.61E-05 | 2.84E-03
x5” 1.20E-05 -9.78E-04 | 6.33E-06 1.54E-04 1.35E-04 | 2.20E-07 3.55E-08 1.19E-05
x3° -3.03E-03 1.42E+00 | -2.36E-04 | -3.08E-02 | 4.31E-03 -3.39E-05 -1.32E-06 | -1.98E-03
X4 5.07E-04 -5.59E-02 | 5.75E-04 5.43E-03 1.82E-02 | 3.15E-05 7.08E-06 1.20E-03
X5’ 5.84E-08 -1.28E-04 | -1.11E-09 | -4.85E-08 | 1.77E-07 | -4.96E-11 -1.10E-11 | 4.87E-09
X¢ 1.54E-03 -2.10E-01 | 5.37E-04 1.48E-02 | 9.27E-03 2.64E-05 2.94E-06 | 9.55E-04
X7 8.05E-05 2.71E-02 -9.27E-05 | -8.16E-04 | -3.80E-04 | -3.83E-06 | -6.33E-07 | -3.23E-05
Xg? -4.91E-04 | 4.81E-01 -4.06E-05 | -1.55E-03 | 5.17E-03 1.18E-06 2.02E-06 1.80E-04
Xo* 9.40E-07 -1.12E-02 | 1.89E-06 1.67E-05 | 4.35E-05 1.16E-07 4.15E-08 | -2.95E-06
X1 1.67E-16 1.17E-13 1.98E-17 1.46E-15 -6.71E-17 | 9.66E-19 -3.94E-19 | 8.75E-17
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Cizelge 3.10 : 2. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8
5.78E-03 2.99E+00 | -2.43E-04 | 4.99E-02 | -4.62E-02 | -1.31E-06 | -3.11E-05 | 1.19E-03
2.54E-03 5.41E+00 | 2.50E-04 1.01E-03 3.24E-03 -1.74E-05 -4.69E-06 | 3.03E-04
1.80E-05 -1.45E-02 | 6.33E-06 1.52E-04 1.27E-04 | 3.95E-07 4.84E-08 1.71E-05
-8.79E-04 | 422E+00 | -7.04E-05 | -1.30E-02 | -2.19E-02 | -5.29E-05 -1.11E-05 | -8.49E-04
1.96E-04 -9.47E-03 | 7.78E-05 1.94E-03 1.82E-03 3.60E-06 3.21E-07 1.60E-04
-7.20E-04 | -6.92E-01 | -5.71E-05 | -2.04E-02 | -9.76E-03 | -1.16E-05 -1.34E-05 | 2.00E-04
7.68E-03 9.93E+00 1.13E-03 5.19E-02 | 3.71E-02 6.59E-05 1.20E-05 | 4.65E-03
-6.65E-05 | 2.07E-01 -1.69E-05 | -5.99E-04 | 1.21E-04 | -2.22E-07 | 5.94E-08 | -3.84E-05
2.28E-03 -5.09E-02 | 7.10E-04 1.80E-02 1.35E-02 3.53E-05 3.91E-06 1.66E-03
1.30E-03 -5.53E+00 | 5.83E-05 9.79E-03 -7.88E-03 | -1.34E-05 -8.21E-06 | 6.74E-04
1.39E-02 -1.60E+01 | 2.67E-04 8.03E-02 | -7.44E-02 | 1.89E-04 -4.53E-05 | 6.26E-03
1.44E-04 -1.18E-01 | 5.74E-05 1.30E-03 1.26E-03 3.11E-06 6.97E-07 1.08E-04
-3.85E-05 | -3.00E-02 | -5.48E-06 | -2.63E-04 | -1.94E-04 | -6.81E-07 | -1.90E-07 | -1.56E-05
-1.35E-03 | 9.86E+00 | 3.12E-04 | 9.00E-03 3.14E-02 -5.28E-05 | 2.02E-05 -1.34E-03
2.63E-03 4.07E+00 | 4.28E-04 5.11E-03 -1.17E-02 | -2.01E-05 -1.84E-05 | 1.11E-03
1.61E-04 -4.88E-01 | 5.81E-05 1.18E-03 7.14E-04 | 5.15E-06 2.51E-07 | 2.14E-04
6.23E-04 6.31E-01 -2.11E-05 | -9.58E-03 | -2.80E-02 | -1.69E-05 -2.05E-05 | 6.56E-04
1.03E-04 1.29E-01 7.11E-05 1.42E-03 | 2.36E-03 2.12E-06 7.76E-07 1.01E-04
1.37E-04 -7.62E-02 | 5.01E-05 1.50E-03 7.32E-04 | 2.50E-06 5.01E-08 1.11E-04
8.41E-04 -4.02E-01 | -1.90E-04 | -2.35E-03 | -1.80E-03 | -1.60E-06 | -3.48E-06 | 1.23E-03
1.53E-04 -3.01E-02 | 5.76E-05 1.63E-03 9.79E-04 | 2.65E-06 1.72E-07 1.09E-04
2.48E-03 -9.93E-01 | 9.72E-04 | 2.58E-02 1.96E-02 5.16E-05 2.63E-06 | 2.41E-03
-1.53E-04 | 4.25E-01 1.24E-04 1.74E-03 3.83E-03 -6.75E-06 1.46E-06 | -1.92E-06
5.23E-06 -1.28E-02 | 3.39E-06 8.09E-05 | 2.18E-05 1.37E-07 -1.86E-09 | 2.14E-06
-1.09E-06 | 5.06E-04 -1.07E-07 | -8.46E-07 | -1.55E-05 | -3.75E-08 | -1.14E-08 | -1.08E-06
9.91E-05 1.51E-02 1.82E-05 1.01E-03 8.75E-05 1.34E-06 -3.20E-07 | 1.00E-04
1.84E-04 4.89E-02 7.80E-05 2.11E-03 1.67E-03 2.67E-06 3.47E-07 1.27E-04
2.00E-05 -8.03E-03 | 6.66E-06 | 2.04E-04 8.48E-05 3.19E-07 8.90E-09 1.40E-05
1.56E-04 1.50E-01 8.16E-05 1.84E-03 | 2.11E-03 2.20E-06 7.34E-07 1.35E-04
5.64E-03 9.13E+00 | 7.07E-04 | 3.59E-02 | 3.68E-02 | 4.89E-05 1.59E-05 3.12E-03
1.11E-05 -2.56E-01 1.54E-05 6.90E-04 | -1.26E-03 | -7.08E-09 | 2.85E-07 | 9.36E-06
1.29E-03 7.09E-01 5.49E-04 1.18E-02 1.57E-02 | 2.43E-05 6.28E-06 8.61E-04
-5.57E-03 | 6.97E+00 | -5.22E-04 | -2.52E-02 | 6.72E-02 1.12E-05 2.79E-05 -5.90E-03
8.13E-04 -5.19E+00 | 4.16E-04 1.19E-02 1.29E-02 -4.76E-05 5.01E-07 | 4.16E-03
8.86E-05 -1.03E-01 | 4.71E-05 9.79E-04 1.04E-03 2.25E-06 5.68E-07 | 5.67E-05
-4.05E-05 | -1.64E-02 | -5.25E-06 | -2.67E-04 | -1.44E-04 | -7.46E-07 | -1.62E-07 | -1.89E-05
-2.78E-04 | 9.42E+00 | 3.83E-04 1.67E-02 | 2.90E-02 -3.01E-05 1.60E-05 -6.36E-04
2.47E-04 5.74E+00 1.16E-04 | -4.73E-03 | -5.40E-03 | -5.05E-05 -1.12E-05 | -1.17E-03
9.42E-05 -3.85E-01 | 4.96E-05 6.87E-04 1.19E-03 4.43E-06 5.48E-07 1.70E-04
-2.02E-03 | 3.14E+00 | -2.07E-04 | -2.23E-02 | -1.00E-02 | -4.83E-05 -6.34E-06 | -1.56E-03
3.17E-05 -1.25E-01 | -1.04E-07 | 4.03E-05 1.78E-05 2.71E-07 -2.87E-07 | 1.49E-05
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Cizelge 3.10 : 2. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilar1 - devami

Yi Y2 pA] Y4 Ys Yo Y7 Ys

X4*Xg 1.70E-03 1.05SE+00 5.12E-04 1.53E-02 1.05E-02 2.36E-05 4.33E-06 8.30E-04

X4*X7 -3.63E-03 2.33E+00 -2.89E-04 | -1.50E-02 | -2.35E-02 | -1.92E-05 1.43E-06 -3.09E-03

X4¥Xg 8.13E-04 -5.19E+00 | 4.16E-04 1.19E-02 1.29E-02 -4.76E-05 5.01E-07 4.16E-03

X4¥Xo -3.68E-06 -1.06E-01 1.75E-05 -8.64E-05 | 4.37E-04 8.95E-07 5.18E-07 -7.06E-05

X4¥X10 -2.03E-05 -1.75B-02 | -2.92E-06 | -1.86E-04 | -1.39E-05 | -2.91E-07 -4.03E-08 | -4.55E-06

X4*X1 -1.06E-03 2.09E+00 -2.35E-04 | -2.41E-03 | -1.49E-02 | -4.07E-05 -6.77E-06 | -2.20E-03

X4¥X12 7.43E-03 9.33E+00 1.07E-03 5.63E-02 3.26E-02 5.45E-05 5.82E-06 5.58E-03

X4*X13 1.35E-04 1.34E-02 5.27E-05 1.17E-03 9.24E-04 2.18E-06 4.95E-07 5.41E-05

X4*X14 6.27E-03 9.71E+00 8.51E-04 4.18E-02 3.06E-02 4.63E-05 1.14E-05 4.22E-03

Xs5*Xe -4.89E-04 -1.29E+00 | -1.37E-04 | -1.94E-03 | -3.40E-03 | 5.45E-06 8.29E-06 -1.04E-04

X5*X7 -5.32E-06 4.93E-02 -2.66E-07 | -5.47E-05 | 5.54E-05 -1.56E-07 8.78E-10 -9.36E-06

X5¥Xs 4.97E-08 2.10E-02 -9.68E-07 | -4.62E-05 | 8.76E-05 -4.88E-10 -4.37E-08 | 3.11E-06

X5*Xo -1.02E-04 6.00E+00 -1.04E-04 | -2.53E-02 | 2.12E-02 -5.43E-06 2.19E-05 -3.05E-03

Xs*X19 -2.89E-04 -9.90E+00 | -3.23E-04 | -7.07E-03 | -1.32E-02 | -6.36E-05 -3.30E-05 | -1.39E-03

Xs5¥X1) 1.88E-05 3.05E-02 -7.60E-06 | -4.04E-04 | 7.06E-04 -1.45E-06 2.09E-07 -4.08E-05

X5*X12 4.74E-05 1.46E-01 -1.46E-05 | -6.79E-04 | 6.58E-04 -3.35E-06 3.17E-07 1.64E-06

Xs*X13 2.23E-03 -1.17E+00 | -4.53E-05 | -5.73E-03 | 1.36E-02 -2.76E-05 1.21E-05 1.15E-03

Xs5*X14 1.69E-05 -1.13E-01 8.20E-06 1.87E-04 1.22E-03 2.61E-06 -1.81E-07 | -5.59E-06

X6*X7 1.69E-02 -5.74E+00 | 6.87E-03 1.65E-01 1.35E-01 3.42E-04 4.54E-05 1.28E-02

X6*Xg 1.99E-03 -5.13E-01 1.12E-03 3.30E-02 1.01E-02 8.22E-06 -1.49E-06 | 1.97E-03

X6*Xo 7.28E-05 -8.53E-02 | 3.46E-05 8.18E-04 4.13E-04 1.58E-06 1.89E-07 2.76E-05

X6¥X10 -6.24E-06 1.89E-03 7.57E-07 -1.22E-05 | 8.64E-06 -2.21E-07 -2.70E-08 | -3.41E-06

X6¥X11 7.39E-04 1.53E+00 1.86E-04 7.81E-03 6.45E-03 5.91E-06 2.56E-06 4.40E-04

X6*X12 2.20E-03 1.09E+00 6.82E-04 1.99E-02 1.14E-02 2.31E-05 2.96E-06 1.10E-03

X6*X13 1.58E-04 -9.10E-02 | 5.80E-05 1.49E-03 9.16E-04 | 2.93E-06 2.81E-07 1.26E-04

X6*X14 1.82E-03 1.06E+00 6.38E-04 1.66E-02 1.04E-02 2.33E-05 4.40E-06 1.11E-03

X7*Xg -6.60E-04 7.36E-01 4.24E-05 -6.12E-03 | -6.35E-03 | 5.74E-06 -3.41E-06 | -5.51E-04

X7%Xo 7.04E-04 -2.08E+00 | 5.51E-04 9.76E-03 5.51E-03 2.17E-05 3.90E-06 7.98E-06

X7*X10 -3.20E-04 4.78E-02 -3.25E-05 | -1.90E-03 | -6.38E-04 | -8.05E-06 -1.12E-06 | -1.63E-04

X7¥X1 -1.27E-03 -3.16E+00 | 6.52E-05 -1.91E-03 | -3.02E-02 | 9.25E-06 -1.65E-05 | 1.83E-03

X7¥X12 2.92E-04 -1.24E+01 | 2.02E-04 1.37E-03 1.10E-02 4.49E-05 8.86E-06 1.41E-03

X7%X13 2.45E-03 -4.99E-01 9.17E-04 2.26E-02 1.59E-02 3.74E-05 4.52E-06 2.29E-03

X7¥X14 -3.15E-04 7.79E+00 -1.01E-04 | 5.36E-03 -8.09E-02 | -3.79E-05 -1.30E-05 | 9.28E-04

Xs*Xog 3.04E-05 1.37E-01 9.66E-05 2.70E-03 3.88E-04 -3.48E-06 -5.41E-07 | 9.71E-05

Xs*X10 7.06E-05 6.97E-02 -1.66E-07 | 6.65E-04 -8.17E-04 | -1.14E-07 -5.50E-07 | -4.83E-05

Xs*X11 -1.53E-03 -4.15E+00 | -1.30E-03 | -7.31E-02 | 7.48E-02 1.23E-04 4.44E-05 8.01E-03

Xs*X12 -4.53E-04 7.87E+00 -7.15E-04 | -6.67E-03 | -1.57E-02 | -6.60E-05 1.77E-05 -1.26E-02

Xs*X13 5.07E-04 -1.14E-01 1.87E-04 7.06E-03 -3.32E-04 | 1.32E-06 -2.16E-06 | 5.45E-04

Xs*X14 -1.15E-03 2.98E+00 2.63E-04 8.32E-03 3.79E-03 -1.21E-04 7.27E-06 -3.41E-03

Xo*X10 -8.55E-07 -1.57E-03 | 7.50E-08 -1.04E-05 | 1.07E-05 1.18E-08 5.17E-09 3.40E-07

Xo¥X1) 3.03E-05 -1.77E-01 1.63E-05 4.47E-04 -4.05E-04 | 1.23E-06 -1.38E-07 | -3.68E-05
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Cizelge 3.10 : 2. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilar1 - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8

Xo*X12 1.60E-04 -5.06E-02 | 5.37E-05 1.79E-03 3.60E-04 1.84E-06 4.56E-08 8.02E-05
Xo*X13 6.19E-06 -1.20E-02 | 3.67E-06 | 6.67E-05 6.35E-05 2.00E-07 3.58E-08 | 4.06E-06
Xo*X 14 1.21E-04 -1.01E-01 | 5.36E-05 1.37E-03 5.86E-04 | 2.15E-06 2.91E-07 8.38E-05
xi0*x11 | -2.07E-05 | 5.85E-03 -4.83E-07 | -1.19E-04 | 9.89E-05 -3.65E-07 | 3.01E-08 | -6.47E-06
Xi0*x2 | -3.62E-05 | -2.15E-02 | -3.46E-06 | -2.21E-04 | -1.53E-04 | -7.32E-07 | -1.85E-07 | -1.23E-05
xi0*xi3 | -1.54E-06 | 4.95E-04 -1.95E-07 | -3.27E-06 | -1.39E-05 | -4.30E-08 | -9.83E-09 | -1.20E-06
Xi0*x1s [ -3.97E-05 | -2.35E-02 | -3.98E-06 | -2.56E-04 | -1.44E-04 | -7.07E-07 | -1.75E-07 | -1.14E-05
x11*x12 | 1.01E-03 1.12E+01 2.95E-04 | 2.77E-02 1.92E-02 -4.02E-05 1.20E-05 -1.12E-03
xi*x;3 | 5.25E-05 3.04E-02 2.84E-05 3.14E-04 | 9.82E-04 1.14E-06 4.37E-07 1.04E-04
xi1*x14 | 3.32E-04 9.95E+00 | 4.56E-04 1.93E-02 | 2.57E-02 -2.85E-05 1.64E-05 -3.32E-04
xi2¥x;3 | 1.81E-04 -3.07E-01 | 6.81E-05 1.94E-03 1.91E-06 | 2.95E-06 -3.91E-07 | 1.63E-04
xi*xs | _1.26E-03 6.25E+00 | 2.02E-04 7.70E-04 | -1.36E-02 | -4.75E-05 -1.21E-05 | -5.09E-04
xi3*x1s | 1.40E-04 -3.67E-01 | 5.52E-05 1.22E-03 2.54E-04 | 3.98E-06 5.89E-08 1.90E-04

c 2.45E-05 -1.11E-03 8.36E-06 2.42E-04 1.24E-04 3.82E-07 1.50E-08 1.72E-05

r? 0.631 0.615 0.28 0.462 0.431 0.884 0.549 0.738

Cizelge 3.11 : 3. istasyon nonlineer denklem degisken, degiskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

Y1 Y2 Y3 Y4 Ys Yo Y7 Ys
X -9.25E-02 | -9.72E-02 | 6.99E-04 -7.34E-03 | -2.17E+00 | 3.63E-04 4.11E-04 -1.44E-03
X2 -1.68E-02 | -1.11E-01 1.02E-05 -1.51E-01 8.03E-01 6.62E-04 -3.99E-05 | -8.80E-05
X3 -8.95E-02 | -1.90E-01 1.40E-03 -3.51E-01 | -3.20E-01 1.83E-03 2.76E-04 -5.30E-05
X4 7.57E-03 4.91E-01 -1.08E-03 | 8.25E-01 -4.29E+00 | -1.82E-03 | -1.39E-04 | -2.76E-03
Xs 3.54E-01 2.29E-01 2.17E-02 -2.10E-01 9.08E+00 -6.64E-03 | 5.68E-04 -4.20E-03
X6 -3.27E-02 | -2.90E-01 1.25E-03 -3.64E-01 1.79E+00 6.83E-04 1.33E-04 -7.51E-04
X7 6.70E-02 -1.64E+00 | 1.07E-02 -1.68E+00 | 1.70E+01 4.17E-03 2.05E-04 -1.49E-02
Xg -1.39E-01 | -3.90E-01 | -3.79E-03 | -1.26E-01 5.56E-01 3.64E-03 -2.64E-04 | -6.33E-03
X9 -7.31E-03 | -6.42E-02 1.44E-04 -7.39E-02 | 4.07E-01 1.31E-04 1.59E-05 -1.49E-04
X0 -1.78E-03 | -4.52E-03 | 4.30E-05 -3.71E-03 | -4.22E-02 | 8.50E-06 1.01E-05 -2.80E-05
X1 1.55E-02 1.55E-01 1.06E-04 1.95E-01 -1.33E+00 | -7.64E-04 | 1.01E-04 5.43E-05
X12 2.41E-02 8.36E-01 3.88E-03 5.78E-01 -5.72E+00 | -1.45E-03 | -6.59E-05 | 5.45E-03
X13 -2.32E-02 | -1.53E-01 2.10E-07 -1.33E-01 6.39E-01 3.11E-04 4.34E-05 -6.12E-04
X14 -6.31E-02 | -4.62E-02 | 1.63E-03 -1.78E-01 -6.89E-01 1.28E-03 5.03E-05 1.20E-03
X 1.61E-02 -5.96E-01 2.33E-03 -8.01E-01 | 4.77E+00 1.27E-03 -5.23E-04 | -2.49E-04
X5? -5.16E-03 | -3.13E-02 | 2.13E-03 4.03E-02 -1.20E+00 | -2.02E-03 | 5.53E-04 2.30E-04
x3” 1.32E+00 | 5.01E+00 1.10E-02 4.80E+00 | -1.40E+01 | -2.18E-02 | 4.37E-04 1.44E-02
x4 -743E-02 | -1.86E-01 | -6.30E-04 | -3.84E-01 1.92E+00 3.75E-03 -4.79E-04 | -1.65E-03
x5 5.19E-04 3.53E-02 -6.10E-05 | 2.09E-02 -2.50E-01 | 2.53E-04 -1.41E-05 1.39E-04
Xg -2.30E-01 | -1.56E+00 | 4.75E-03 -2.29E+00 | 9.65E+00 7.20E-03 3.69E-04 -2.08E-03
X7 -1.14E-02 | -3.71E-02 | 5.94E-05 -1.01E-02 | -3.31E-02 | -1.74E-04 | 2.95E-05 -1.74E-04
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ng
ng

2
X10

X132
X|42
X]*Xz
X]*X3
X[*X4
X]*X5
X]*X5
X1 *X7
X1 *Xg
X1 *Xg
X1*X10
X1 %X
X1%X12
X1¥X13
X1 *X14
Xz*X3
X2*X4
X2*Xs
Xz*X(,
Xz*X7
Xz*Xg
Xz*Xg
X2*X10
XX
X2*X12
X2*X3
X2¥X14
X3¥X4
X3*X5
X3*X6
X3*X7
X3*X8
X3*Xg
X3%X10
X3*X)

X3*X12

Cizelge 3.11 : 3. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Yi Y2 Y3 Y4 Ys Yo Y7 Ys

-1.66E-04 1.88E-03 7.42E-06 2.17E-03 -1.55E-02 1.49E-06 -4.24E-06 | 2.19E-05

4.40E-02 -1.60E-01 -2.54E-04 | -8.42E-02 | 2.71E+00 -1.80E-03 -1.59E-04 | -7.41E-04

-2.14E-12 | -1.66E-11 -4.40E-15 | -1.15E-11 6.82E-11 4.88E-15 5.04E-15 -7.99E-14

-1.04E-01 3.47E-01 -3.65E-03 | 3.47E-01 -5.51E+00 | 5.27E-03 -2.19E-04 | -2.33E-03

2.63E-02 -4.74E-01 -4.86E-04 | -6.64E-01 2.92E+00 8.18E-03 -6.12E-04 | 2.86E-03

-7.60E-02 | -4.52E-01 6.99E-04 -3.65E-01 1.48E+00 1.73E-04 2.71E-04 -2.27E-03

5.02E-01 7.79E+00 | 2.85E-04 5.51E+00 -6.26E+01 | -6.75E-03 | 2.99E-03 2.16E-02

4.95E-01 1.46E+00 -2.15E-02 | 2.95E+00 -8.61E+00 | -1.04E-03 | -1.33E-03 | -2.46E-02

-2.70E-01 1.57E+00 6.81E-03 1.76E+00 -1.70E+01 | 7.31E-04 3.08E-04 -2.93E-03

1.62E-02 -1.97E-01 -2.51E-03 | 3.38E-01 8.83E-01 -2.03E-04 | -5.84E-04 1.54E-03

6.89E-02 1.06E-01 -6.15E-04 | 5.16E-02 -1.38E-02 | -1.61E-04 | -1.09E-05 1.63E-03

3.98E-01 1.90E+00 -1.99E-02 | 2.33E+00 -1.71E+00 | -4.61E-03 -1.84E-03 | 7.49E-03

-8.49E-02 | -2.90E-01 1.13E-03 -2.09E-01 1.12E+00 -2.79E-04 1.82E-04 -2.66E-03

1.61E-01 -2.50E-01 2.86E-03 -5.33B-02 | 9.52E-01 -4.23E-03 1.90E-03 4.48E-04

-4.33E-02 | 8.75E-01 1.05E-02 2.62E+00 -2.92E+01 | -1.95E-02 | 6.10E-03 -8.63E-03

-3.82E-02 | -6.60E-02 | 3.86E-04 -2.27E-01 -8.65E-01 2.18E-03 1.77E-04 -1.98E-04

-7.42E-01 -3.50E+00 | 8.04E-03 -3.92E+00 | 1.26E+01 5.95E-03 -1.60E-03 | -2.85E-02

3.10E-01 1.65E+00 -1.01E-02 | 9.55E-02 6.17E-01 7.31E-03 -2.21E-03 | 3.97E-03

-3.95E-01 -5.50E+00 | -1.58E-02 | -7.53E+00 | 5.53E+01 4.25E-02 -6.42E-03 | -1.58E-02

-7.67E-01 -1.04E+00 | 7.04E-03 6.11E-01 -1.33E+01 | -6.30E-04 | 2.64E-03 1.73E-03

3.48E-01 2.42E+00 -2.76E-03 | 3.15E+00 -1.94E+01 | -9.70E-03 8.19E-04 -4.57E-03

-1.12E-01 -8.62E-01 2.62E-03 -1.23E+00 | 1.14E+00 2.86E-03 5.05E-04 -9.51E-04

5.12E-01 2.71E+00 -8.17E-03 5.14E-01 1.79E+00 8.45E-03 -2.13E-03 | 3.04E-02

-5.14E-02 | -4.53E-01 | -8.31E-04 | -7.41E-01 | 5.27E+00 | 3.67E-03 -6.64E-04 | 8.78E-04

-8.30E-01 | -5.62E+00 | 1.50E-02 -2.17E+00 | 7.80E+00 -1.27E-02 | 3.79E-03 -4.08E-02

3.86E-01 8.33E-01 -2.98E-03 | -2.21E+00 | 2.90E+01 2.05E-02 -6.80E-03 1.98E-02

-3.78E-02 | -3.46E-01 -1.66E-03 | -5.01E-01 3.72E+00 3.14E-03 -5.02E-04 | -2.20E-04

-2.76E-02 | -1.41E-01 | -5.02E-05 | -1.28E-01 | 4.66E-01 4.35E-04 2.62E-05 -5.01E-04

9.27E-02 5.25E-01 -6.37E-05 | 4.30E-01 -1.12E+00 | -1.11E-03 -3.65E-04 | 3.29E-03

-2.29E-01 6.43E-01 -7.68E-03 | 2.11E+00 -2.67E+01 | 3.90E-03 2.94E-03 -2.17E-02

4.28E-02 1.36E-01 3.80E-04 1.16E-01 1.02E-01 -1.07E-03 -1.19E-04 1.03E-03

1.71E-01 7.81E-01 -7.41E-03 1.11E+00 -5.59E+00 | 2.25E-03 -3.51E-04 | -6.85E-03

2.10E-01 2.38E+00 8.78E-03 4.85E-01 -1.20E+01 | -3.45E-03 -1.18E-03 | -6.96E-03

-1.25E-01 -9.93E-01 -8.06E-04 | -6.80E-01 4.55E+00 7.92E-04 5.20E-04 -6.11E-03

-4.77E-01 -1.07E+00 | 2.49E-03 -2.06E+00 | -5.92E-01 1.04E-02 1.32E-03 3.38E-03

8.01E-02 1.18E+00 3.38E-04 7.68E-01 -7.56E+00 | 3.63E-04 -8.12E-04 | 8.14E-03

-1.47E-01 1.36E-01 -6.33E-03 | -4.84E-01 2.53E+00 5.83E-03 -2.13E-03 | -4.21E-04

-7.99E-02 | -4.77E-01 6.94E-04 -6.77E-01 -2.29E-01 1.67E-03 1.16E-03 -8.30E-04

1.25E-02 -3.53E-03 | 8.97E-05 1.59E-01 -1.16E+00 | -1.27E-03 | 2.96E-04 -1.43E-03

1.47E-01 3.09E-01 1.04E-02 3.96E-01 -4.37E-01 -1.12E-02 | -9.78E-05 | -2.60E-03

-6.53E-01 -3.12E+00 | 1.41E-02 -1.57E+00 | -1.19E+00 | -8.89E-03 7.63E-03 -9.81E-03
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X3%X13
X3*X14
X4*X5
X4*X6
X4*X7
X4*Xg
X4*X9
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X5*Xg
X5%Xog
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Xg*X3

Cizelge 3.11 : 3. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Yi Y2 Y3 Y4 Ys Yo Y7 Ys

-2.83E-02 | -1.73E+00 | -7.82E-03 | -2.71E+00 | 2.22E+01 1.57E-02 -3.00E-03 -3.70E-03

7.40E-01 -2.57E+00 | -2.96E-02 | -2.72E+00 | 6.26E+01 1.78E-02 -9.69E-03 6.72E-03

-6.38E-03 | -1.40E-01 -8.88E-05 | -6.99E-02 | -1.30E-01 1.70E-04 1.72E-04 -1.09E-03

1.60E-01 4.81E-01 -2.31E-02 | 8.57E-01 1.95E+01 9.31E-03 -5.90E-03 -1.32E-02

2.71E-02 2.02E-01 1.11E-03 1.52E-01 -8.71E-01 -1.48E-03 1.37E-04 2.33E-03

-1.47E-01 1.36E-01 -6.33E-03 | -4.84E-01 2.53E+00 5.83E-03 -2.13E-03 | -4.21E-04

-7.24E-01 -1.16E-02 | 8.53E-03 1.51E+00 -3.60E+01 | 2.75E-05 5.89E-03 -1.64E-02

-1.54E-01 | -6.16E-01 | 3.07E-03 -5.11E-01 -1.12E+00 | 1.55E-04 7.78E-04 -2.15E-03

3.70E-01 -8.39E-01 | -4.72E-02 | 2.44E+00 | 2.35E+01 -8.56E-03 | -9.75E-03 | -2.39E-02

2.55E-01 1.18E+00 2.59E-03 1.38E+00 -9.05E+00 | -1.08E-02 | 2.06E-03 6.57E-03

4.67E-01 7.98E+00 1.16E-03 7.63E+00 -7.05E+01 | -5.31E-03 | 2.30E-03 1.96E-02

-8.10E-01 -3.74E+00 | -6.17E-03 | -3.63E+00 | 2.82E+01 2.55E-02 -2.80E-03 -3.46E-03

-3.22E-01 -2.78E+00 | 3.08E-03 -1.43E+00 | 1.26E+01 -1.59E-02 | 5.97E-04 -4.53E-03

6.68E-03 -1.15E-02 | -5.71E-05 | -1.74E-02 | 3.78E-01l -2.30E-04 | -2.50E-05 | 2.40E-05

-3.71E-04 | 3.58E-02 2.53E-04 2.84E-02 -1.42E-01 6.20E-04 4.85E-05 -1.03E-04

8.97E-01 5.78E+00 4.38E-03 5.88E+00 -2.68E+01 | -2.69E-02 | -1.84E-03 | 2.57E-02

-1.89E-02 | -7.12E-01 1.40E-02 1.04E-01 -5.45E+00 | -1.20E-02 | 2.44E-03 -5.88E-03

-2.37E-01 -2.56E-01 -4.65E-03 | -7.07E-01 3.39E+00 7.31E-03 -1.18E-03 1.79E-02

6.01E-02 5.86E-01 6.26E-04 4.99E-01 -2.88E+00 | -4.54E-04 | -2.76E-04 | 2.12E-03

5.33E-01 6.22E+00 1.47E-02 4.92E+00 -4.44E+01 | 1.58E-03 3.19E-03 1.83E-02

-8.09E-02 | -3.81E-01 1.61E-03 -3.49E-01 7.00E-01 -5.13E-05 | 4.92E-04 -6.17E-03

4.51E-01 4.25E+00 -1.36E-03 | 2.61E+00 -2.36E+01 | 2.28E-02 -1.98E-04 | 6.18E-03

1.30E-01 1.06E+00 2.41E-03 1.01E-01 -1.59E+00 | 5.97E-03 1.48E-03 -4.44E-03

-1.11E-01 | -6.82E-01 1.39E-03 -6.87E-01 2.66E+00 1.05E-03 4.42E-04 -2.80E-03

-3.37E-02 | -2.72E-01 8.18E-06 -4.23E-01 2.81E+00 | 2.03E-03 -2.60E-04 | 8.12E-04

2.37E-01 1.67E+00 -3.01E-03 1.74E+00 -8.41E+00 | -3.97E-03 | -3.40E-04 | 4.01E-03

2.65E-01 3.44E+00 3.66E-03 1.49E+00 -5.56E+00 | -2.82E-03 | -4.69E-03 3.59E-02

-1.50E-01 | -1.02E+00 | -3.08E-04 | -9.98E-01 5.14E+00 | 3.00E-03 1.36E-04 -2.50E-03

-5.03E-01 -8.57E-01 -2.64E-03 | -1.67E+00 | 2.23E+00 1.48E-02 -1.76E-03 8.75E-03

-8.01E-03 | -4.91E-02 | -3.12E-04 | -2.06E-02 | 2.87E-02 -8.97E-04 | -1.78E-04 | 4.70E-04

-1.41E+00 | -9.58E+00 | -8.75E-03 | -1.01E+01 | 4.99E+01 4.92E-02 2.02E-03 -4.37E-02

-1.13E-01 3.39E-01 -2.33B-03 | -6.51E-01 9.37E-01 1.28E-02 -2.77E-03 6.56E-03

3.93E-01 4.50E-01 5.98E-03 1.00E+00 -6.30E+00 | -1.02E-02 | 2.77E-03 -2.05E-02

-6.90E-02 | -7.58E-01 -1.37E-03 | -5.93E-01 3.46E+00 4.31E-04 4.86E-04 -3.99E-03

-6.76E-01 -8.34E+00 | -1.65E-02 -5.66E+00 | 5.85E+01 -1.71E-02 -3.48E-03 -2.13E-02

1.44E-01 2.86E-01 -1.32E-03 | 2.46E-01 1.49E+00 3.79E-04 -5.99E-04 | 6.62E-03

5.56E-01 6.09E+00 -1.95E-02 | 3.63E+00 -1.62E+01 | 2.05E-02 -7.45E-03 | 2.94E-02

-7.65E-02 | -8.26E-01 2.54E-03 -5.99E-01 3.60E+00 -1.31E-03 | 7.55E-04 -3.66E-03

-1.71E-01 -5.17E+00 | -2.62E-03 | -2.46E+00 | 3.83E+01 1.66E-03 1.53E-03 -4.56E-02

-1.46E-01 1.31E-01 -3.36E-03 | -1.97E-01 1.08E+00 6.95E-03 -1.59E-03 -2.91E-03

-1.30E-01 -2.33E+00 | 3.56E-03 -2.80E+00 | 1.19E+01 1.03E-02 3.05E-03 -1.21E-02
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Xs*X14
Xo™*X10
Xo¥X1)
Xo¥X12
Xo*X13
Xo*X14
X10%X11
X10%X12
X10%X13
X10*X14
X11%X12
X11*X13
X11%X14
X12%X13
X12%X14
X13%X14
¢

1‘2

Cizelge 3.11 : 3. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8
2.91E-01 -6.73E-01 1.13E-02 1.11E+00 | -7.28E+00 | -2.16E-02 | 4.69E-03 3.02E-03
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
8.74E-02 1.56E-01 -3.42E-03 | 1.08E-01 3.09E+00 1.28E-03 -9.42E-04 | 9.86E-04
1.70E-01 1.77E+00 | 7.73E-03 1.19E+00 | -2.00E+01 | 1.05E-03 2.64E-03 1.50E-02
2.77E-02 1.05E-01 -9.91E-04 | 6.92E-02 4.90E-01 2.64E-04 -1.65E-04 | 6.18E-04
2.19E-01 1.44E+00 | -9.89E-04 | 7.47E-01 -5.51E+00 | 3.36E-03 -6.85E-04 | 1.17E-02
-7.11E-02 | -1.94E-01 | 5.76E-04 -1.17E-01 | -1.04E+00 | 4.05E-04 2.99E-04 -1.73E-03
-1.41E-01 | -5.52E-01 | -2.90E-05 | -6.50E-01 1.62E-01 4.19E-03 2.56E-04 -2.19E-03
7.18E-04 5.31E-02 -1.24E-04 | 3.79E-02 -3.24E-01 1.74E-04 -3.74E-05 | 2.38E-04
1.03E-02 9.05E-02 -1.58E-04 | 7.33E-02 -9.60E-01 | 5.99E-04 -3.60E-05 | -2.44E-04
6.21E-02 4.60E+00 | 2.15E-02 3.57E+00 | -2.66E+01 | -8.62E-03 | -2.62E-03 | 7.09E-03
8.35E-02 6.27E-01 -5.51E-04 | 6.51E-01 -4.80E+00 | -1.07E-03 | 2.85E-04 1.88E-04
-5.65E-02 | 2.29E+00 1.36E-02 2.67E+00 | -3.08E+01 | -1.31E-02 | 3.53E-03 -6.89E-03
-5.49E-01 | -4.43E+00 | -2.42E-02 | -7.08E+00 | 4.28E+01 5.70E-02 -7.31E-03 | -4.98E-03
-4.07E-01 | -2.96E+00 | 3.42E-03 -1.25E+00 | 1.75E+01 -1.69E-02 | -1.54E-03 | -1.32E-02
-1.33E-01 | -1.22E+00 | -1.05E-02 | -2.32E+00 | 1.42E+01 2.22E-02 -3.01E-03 | -8.78E-04
-4.00E-03 | -4.16E-02 | 2.12E-04 -4.86E-02 | 2.63E-01 6.20E-05 2.17E-05 -1.46E-04
1 1 1 1 1 1 1 1

Cizelge 3.12 : 4. istasyon nonlineer denklem degisken, degiskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

X2

X3

X4

Xs

X6

X7

X8

X9

X10

Y1 Y2 Y3 Y4 ys Yo Y7 Y8
-2.26E-01 | -1.64E+00 2.24E-03 | -1.17E+00 3.24E+00 -2.14E-03 | 1.83E-03 | -2.47E-02
4.55E-03 | 1.26E-01 -6.58E-04 | -1.84E-02 3.07E+00 8.01E-05 | -9.87E-05 | 3.25E-03
-1.04E-01 | -3.16E-01 2.48E-03 | -5.24E-01 -2.94E+00 -5.87E-04 | 1.06E-03 | -9.22E-03
1.86E-02 | 9.83E-01 2.89E-03 | -1.02E-01 3.38E+00 4.07E-03 | -1.18E-03 | -2.83E-03
-2.05E-01 | -2.42E+00 5.62E-03 | -1.46E+00 7.97E+01 -7.82E-04 | 1.45E-03 | 3.88E-02
1.99E-02 | -2.82E-01 -6.67E-04 | -2.72E-02 9.95E+00 1.07E-03 | -7.46E-04 | 5.47E-03
-1.18E-01 | -2.36E+00 -3.58E-03 | -9.82E-01 8.18E+01 -2.67E-03 | 4.24E-04 | 3.82E-02
1.07E-02 | 2.51E+00 5.00E-03 | 8.40E-01 -1.78E+01 8.31E-04 | 5.88E-05 | 1.29E-02
-2.75E-03 | 5.98E-02 -2.97E-05 | 9.39E-05 4.09E-01 -2.37E-05 | 1.53E-05 | 6.75E-04
4.06E-04 | 3.36E-02 5.62E-05 | 5.70E-03 -2.31E-01 2.68E-05 | 5.10E-06 | 1.09E-04
-6.74E-03 | 7.57E-02 1.20E-03 | 1.69E-01 -7.20E+00 -5.90E-04 | 3.48E-04 | -5.57E-04
2.66E-02 | -7.23E-01 3.70E-04 | -5.97E-01 3.47E+00 1.97E-03 | 2.56E-04 | -1.59E-02
-1.87E-03 | -1.37E-01 -1.22E-04 | -7.55E-03 1.58E+00 -3.36E-05 | -8.59E-05 | 1.05E-03
-3.12E-02 | -1.39E+00 1.41E-03 | -3.66E-01 1.20E+00 3.30E-04 | 2.18E-04 | -1.40E-02
3.28E-02 | -1.48E+00 4.86E-03 | -1.55E-01 -1.56E+00 3.64E-03 | -1.69E-03 | -9.62E-03
3.27E-02 | 1.17E+00 -3.83E-03 | -9.94E-03 1.45E+01 6.95E-05 | -2.98E-04 | 2.19E-02
3.92E-01 | 2.73E+00 2.96E-02 | 5.66E+00 -1.16E+02 8.14E-03 | -3.70E-03 | -5.90E-02
-6.44E-02 | -1.25E+00 -2.98E-03 | -1.58E-01 9.74E+00 -1.48E-03 | -2.95E-04 | -1.52E-03
1.85E-04 | 1.18E-02 -5.79E-05 | 5.34E-03 2.15E-02 -5.87E-05 | 3.96E-06 | 1.70E-04

29




X62
X72
ng
ng

2
X10
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Xu.2
X[*Xz
X[*X3
X1%x4
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X1 *X7
X1 *Xg
X1 *Xg
X1*X10
X1 *X11
Xi1*X12
X1¥X13
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Xz*Xg
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X}*X5
X3*X6
X3%X7
X3*X3
X3%Xg

X3*X10

Cizelge 3.12 : 4. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Y1 Y2 Y3 Y4 Ys Yo Y7 Y8
1.93E-01 | -2.49E+00 -2.42E-03 | 1.45E-01 5.36E+01 9.48E-03 | -6.30E-03 | 2.52E-02
-3.13E-03 | 6.42E-03 431E-05 | -1.92E-02 -2.04E-01 6.30E-05 | -1.64E-05 | -5.36E-04
6.85E-05 | 4.53E-04 4.58E-06 | 4.46E-04 -1.51E-02 5.31E-06 | -2.69E-06 | -7.20E-07
-4.17E-02 | -1.17E-01 -9.91E-04 | -5.59E-02 2.91E+00 -1.19E-03 | 2.46E-04 | 2.74E-04
2.99E-12 | -9.47E-11 3.75E-13 | 3.96E-11 -1.53E-09 4.94E-14 | -1.55E-14 | -1.64E-12
4.17E-01 | 5.03E+00 -2.00E-03 | 9.66E-01 1.45E+01 1.11E-02 | -4.52E-03 | 4.90E-02
2.20E-01 | 7.09E-01 1.81E-02 | 2.23E+00 -6.85E+01 7.30E-03 | -1.32E-03 | -8.78E-03
-6.24E-02 | -1.30E+00 9.12E-04 | -2.64E-01 -8.94E-01 -8.85E-04 | 3.40E-04 | -1.54E-02
4.73E-01 1.89E-03 -7.22E-03 | 3.49E+00 -6.30E+00 5.78E-05 | -5.05E-03 | 2.35E-02
3.30E-03 | 1.43E+00 -2.95E-03 | -1.76E-01 2.48E+01 6.34E-03 | -3.90E-03 | 3.47E-02
-5.35E-01 | 6.95E-01 -6.75E-03 | -2.69E+00 5.47E+00 -9.67E-03 | 747E-03 | -1.00E-02
4.57E-02 | 1.39E+00 -1.31E-02 | 3.50E-01 2.93E+01 -9.63E-04 | -7.58E-04 | 3.94E-02
-2.35E-02 | -4.03E-02 -1.59E-04 | -8.83E-02 -1.26E+00 -9.71E-04 | 441E-05 | -1.76E-03
-7.81E-01 | -4.59E+00 -9.75E-03 | -4.01E+00 8.13E+01 -1.01E-02 | 3.98E-03 | -1.66E-02
5.25E-02 | 1.41E-01 6.20E-04 | 2.75E-01 -9.89E-01 1.19E-03 | -1.64E-04 | 1.38E-03
3.12E-02 | 1.73E-01 2.46E-03 | 3.58E-01 -1.07E+01 -1.35E-04 | 8.51E-04 | -4.09E-03
2.46E-01 | -1.82E-01 1.21E-02 | 1.65E+00 -5.55E+01 1.86E-03 | 8.44E-04 | -1.90E-02
5.34E-02 | 7.40E-01 -1.55E-03 | 1.34E-01 3.80E+00 2.36E-04 | -2.37E-04 | 1.21E-02
4.07E-01 | 6.71E+00 1.06E-02 | 1.15E+00 -2.13E+01 1.59E-02 | -1.27E-03 | 7.15E-02
3.33E-01 | 3.93E+00 -5.08E-03 | 2.02E+00 1.38E+01 7.33E-03 | -3.68E-03 | 3.95E-02
3.22E-01 | 5.30E+00 3.00E-02 | 2.67E+00 -1.10E+02 1.42E-02 | -2.42E-03 | -2.59E-02
1.29E-01 | -2.80E+00 -5.84E-05 | -8.04E-01 -9.04E+00 1.36E-04 | 9.10E-04 | -8.68E-03
1.69E-01 | 3.04E+00 -2.88E-03 | 7.09E-01 1.58E+01 6.19E-03 | -3.58E-03 | 4.57E-02
-4.44E-02 | 2.95E+00 9.75E-03 | 4.55E-01 -3.98E+01 5.88E-04 | 1.48E-03 | -1.39E-02
1.01E-01 | -2.67E+00 -1.23E-02 | -1.77E+00 5.92E+01 -1.48E-03 | -2.60E-04 | 1.75E-02
5.35E-02 | 1.73E+00 -4.45E-03 | -6.18E-02 2.03E+01 1.60E-03 | -9.52E-04 | 2.80E-02
-2.23E-01 | 1.11E+00 2.12E-02 | 2.23E+00 -9.92E+01 1.75E-03 | 1.82E-03 | -6.01E-02
2.28E-01 | 6.93E+00 -1.78E-02 | 7.87E-01 7.82E+01 2.30E-03 | -1.56E-03 | 1.01E-01
1.94E-02 | 8.54E-01 -7.37E-04 | 1.12E-01 2.31E+00 249E-04 | -5.13E-05 | 1.08E-02
-6.14E-03 | 4.12E-01 -6.97E-05 | -1.22E-01 8.71E-01 3.17E-04 | 6.42E-05 | 1.22E-03
6.38E-02 | 2.12E-01 -5.85E-03 | 1.29E-01 1.88E+01 -1.06E-03 | -6.19E-04 | 2.33E-02
1.22E-01 8.19E+00 -2.17E-02 | -5.27E-01 7.78E+01 3.21E-03 | -3.04E-03 | 1.39E-01
3.13E-02 | 2.94E-01 -1.88E-03 | 5.24E-02 8.07E+00 1.87E-04 | -3.14E-04 | 1.03E-02
1.42E-01 3.37E+00 -8.85E-03 | 3.41E-01 3.36E+01 4.25E-03 | -3.47E-03 | 6.33E-02
-1.96E-01 | 4.09E-01 2.95E-02 | 2.24E+00 -1.12E+02 -4.28E-03 | 2.83E-03 | -8.76E-02
3.22E-02 | -4.27E-01 1.82E-03 | 5.75E-02 -1.84E+00 3.91E-04 | 2.43E-04 | -1.45E-03
-2.42E-01 | 2.39E-01 4.81E-03 | -1.23E+00 -5.25E+00 -1.18E-03 | 2.31E-03 | 2.54E-03
-3.89E-02 | 5.15E-01 -5.21E-03 | -3.35E-01 1.20E+01 -6.49E-05 | -5.14E-04 | 8.06E-03
-7.65E-03 | 1.68E-01 -1.34E-03 | -1.20E-01 3.35E+00 2.43E-05 | -5.54E-04 | 1.67E-03
1.44E-01 | 6.01E-01 1.19E-02 | 1.25E+00 -5.30E+01 1.70E-03 | 1.03E-03 | -1.88E-02
8.79E-03 | 1.53E-01 -4.23E-03 | -1.71E-01 1.47E+01 -1.21E-03 | -4.94E-05 | 1.44E-02
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Cizelge 3.12 : 4. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Y1 Y2 Y3 Y4 Ys Yo Y7 Y8
3.98E-01 | -4.55E+00 2.74E-04 | 1.43E+00 -3.94E+00 4.88E-03 | -3.10E-03 | -1.33E-02
-1.70E-01 | -5.82E+00 -5.70E-03 | -1.32E+00 2.87E+01 -1.15E-02 | 1.85E-03 | -5.61E-03
3.49E-01 | 6.87E+00 1.89E-02 | 2.29E+00 -6.91E+01 1.22E-02 | -2.51E-03 | 2.54E-02
8.03E-02 | 3.92E+00 -1.71E-02 | -2.28E+00 8.23E+01 3.19E-03 | -2.85E-03 | 8.59E-02
1.90E-02 | -1.95E-01 -5.47E-04 | -3.94E-02 1.42E+00 4.14E-05 | -5.89E-05 | -9.54E-04
1.46E-01 | 9.87E-01 3.14E-03 | -8.39E-01 1.02E+02 2.59E-02 | -1.16E-02 | -1.05E-02
-2.44E-02 | 3.48E-01 1.12E-03 | 6.55E-02 -5.69E+00 -5.50E-04 | 4.95E-04 | 1.51E-03
-7.65E-03 | 1.68E-01 -1.34E-03 | -1.20E-01 3.35E+00 2.43E-05 | -5.54E-04 | 1.67E-03
-2.17E-01 | 2.66E+00 -5.90E-03 | -5.35E-01 2.28E+01 -4.27E-03 | 1.70E-03 | 3.01E-02
5.05E-02 | 6.61E-01 -4.12E-03 | 1.71E-01 1.55E+01 -3.47E-04 | -4.01E-04 | 2.25E-02
3.82E-02 | -4.39E+00 -5.98E-02 | 9.47E-01 1.96E+02 -2.25E-02 | -6.60E-04 | 2.38E-01
5.52E-02 | 4.27E-01 -9.99E-04 | 7.40E-01 -2.32E+01 -6.47E-03 | 3.83E-03 | 5.51E-03
4.15E-02 | -7.72E+00 2.31E-02 | 9.56E-01 -8.99E+01 3.32E-03 | -1.06E-03 | -1.22E-01
1.30E-02 | -1.49E+00 -3.15E-03 | -2.84E+00 6.52E+01 1.35E-02 | -6.64E-03 | 1.19E-02
-1.02E-01 | 9.20E-01 9.10E-03 | -2.85E-01 -3.42E+01 5.08E-03 | -7.81E-04 | -2.83E-02
2.18E-03 | -2.68E-02 1.19E-06 | -1.37E-03 2.04E-01 1.02E-04 | -7.54E-06 | -9.35E-07
-5.55E-03 | -1.85E-02 1.77E-06 | 2.79E-02 3.98E-01 -7.59E-05 | 1.98E-05 | 1.14E-03
-4.21E-01 | -2.57E+00 -5.66E-03 | -1.81E+00 1.41E+01 -6.73E-03 | 1.75E-03 | -2.87E-02
6.06E-02 | -1.95E+00 -1.14E-02 | 1.14E-01 4.08E+01 -4.99E-03 | -8.23E-04 | 3.98E-02
-2.16E-03 | 3.43E-01 6.03E-03 | 3.58E-01 -2.34E+01 3.86E-03 | -5.80E-04 | -1.77E-02
2.83E-03 | 1.06E+00 2.04E-03 | 2.88E-01 -8.97E+00 -4.73E-05 | -3.36E-04 | 1.38E-03
1.69E-01 | 2.74E+00 -2.53E-02 | 4.50E-01 8.15E+01 -4.30E-03 | -1.72E-03 | 4.84E-02
-5.45E-03 | -1.15E+00 -4.22E-03 | -2.51E-01 1.65E+01 -1.12E-04 | 5.05E-04 | 4.33E-03
2.00E-01 | 3.07E-01 -8.02E-03 | 1.41E+00 1.90E+01 -9.51E-03 | 1.28E-03 | 3.93E-02
-1.05E-01 | -1.30E+00 3.79E-03 | -1.02E-01 -2.60E+01 -6.27E-03 | 4.01E-03 | -3.13E-02
-5.91E-02 | -9.13E-02 1.75E-03 | -5.66E-02 -4.75E+00 -4.09E-04 | 3.90E-04 | -7.18E-03
1.93E-03 | 3.84E-01 -8.90E-04 | -2.69E-02 3.40E+00 6.29E-05 | 4.74E-07 | 3.96E-03
6.89E-02 | 2.09E+00 7.27E-03 | 1.81E+00 -5.33E+01 -2.96E-03 | 1.66E-03 1.52E-02
7.83E-01 1.35E+00 -2.03E-02 | -1.54E+00 5.08E+01 1.63E-02 | -2.96E-03 | -8.18E-03
-2.58E-02 | -2.20E+00 2.62E-03 | 1.17E-01 -3.12E+00 -4.14E-04 | -4.73E-04 | -1.15E-02
2.40E-01 | -3.39E+00 -4.66E-03 | -3.26E-01 2.06E+01 5.47E-03 | -2.42E-03 | -7.96E-03
1.09E-02 | 9.73E-02 -2.25E-05 | -3.54E-02 -3.34E-01 3.49E-04 | -1.66E-04 | -1.06E-03
7.53E-01 3.74E+00 3.93E-03 | 2.73E+00 -6.20E+00 9.09E-03 | -2.64E-03 | 6.18E-02
-7.83E-02 | 3.20E+00 1.42E-02 | 1.27E-01 -5.00E+01 5.43E-03 | 7.94E-04 | -2.90E-02
-2.12E-03 | -7.56E-01 -1.07E-02 | -7.41E-01 441E+01 -7.95E-03 | 7.86E-04 | 3.00E-02
-2.47E-02 | -1.74E+00 -3.53E-03 | -5.00E-01 1.66E+01 -7.62E-04 | 4.66E-04 | -1.55E-03
-4.27E-01 | -5.73E+00 4.06E-02 | -9.43E-01 -1.22E+02 1.98E-03 | 4.10E-03 | -8.71E-02
-1.13E-02 | 1.87E+00 9.24E-03 | 6.25E-01 -3.56E+01 2.59E-04 | -2.65E-04 | -1.11E-02
-2.86E-01 | -1.90E+00 1.34E-02 | 1.19E+00 -6.98E+01 -8.29E-03 | 3.21E-03 | -6.84E-02
-2.50E-01 | -3.39E+00 7.88E-03 | -1.56E-01 -3.49E+01 -5.44E-03 | 2.35E-03 | -5.80E-02
1.45E-01 1.50E+00 1.96E-03 | -2.87E-01 -6.00E+01 -5.38E-03 | 3.99E-03 | -6.74E-02
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Cizelge 3.12 : 4. istasyon nonlineer denklem degisken, degiskenlere ait
katsayilar ve denklemlere ait determinasyon katsayilari - devami
Y1 Y2 M Y4 Ys Yo Nl Y8

Xg*X12 -4.43E-02 | 1.11E-01 | -3.64E-03 | -1.66E-01 | 1.22E+01 | -7.72E-04 | -4.53E-04 | 1.03E-02
Xe*X13 2.87E-01 | -3.66E+00 | -1.77E-02 | 5.82E-01 | 583E+01 | -3.07E-03 | -1.44E-03 | 8.02E-02
X*X14 1.85E-02 | -1.45E+00 | 3.17E-03 | -223E-01 | 3.05E+00 | 1.30E-03 | 4.10E-04 | -7.19E-03
Xo*X10 -6.91E-03 | -1.23E-01 | 1.35E-04 | -6.02E-03 | -4.68E-01 | -1.34E-04 | 3.57E-05 | -1.42E-03
Xo*X11 5.20E-02 | 7.15E-01 | -1.79E-03 | 435E-02 | 6.71E+00 | 8.30E-04 | -5.19E-04 | 1.18E-02
Xo*X12 475E-01 | 5.73E+00 | 7.53E-03 | 1.62E+00 | -5.27E+01 | 5.15E-03 | 1.27B-03 | 4.10E-02
Xo¥X13 -5.52E-03 | -6.57E-01 | 2.27E-03 | 2.51E-01 | -1.04E+01 | -5.21E-04 | 1.89E-04 | -9.24E-03
Xo*X14 3.30E-01 | 1.47E+00 | 238E-03 | 121E+00 | -2.13E+01 | 2.44E-03 | -1.54E-05 | 2.30E-02
xio*xi | 2.67E-02 | 435E-01 | -8.15E-04 | 1.11E-01 | 2.38E+00 | 2.41E-04 | -2.37E-04 | 8.32E-03
xio*xi2 [ LO2E-01 | 2.10E+00 | -8.43E-03 | 1.81E-02 | 3.06E+01 | 3.74E-05 | -7.71E-04 | 4.84E-02
xio*xis | -2.81E-03 | 499E-01 | -1.96E-03 | -1.61E-01 | 8.04E+00 | -8.71E-05 | -5.44E-05 | 8.82E-03
Xio*xiy | 7.66E-02 | 2.53E+00 | -4.96E-03 | 8.10E-02 | 1.68E+01 | 6.32E-04 | -4.50E-04 | 3.96E-02
Xi*xp | -6.14E-01 | -6.40E+00 | 2.16E-02 | -7.90E-01 | -6.58E+01 | -7.01E-04 | 3.65E-03 | -1.38E-01
Xi*x; | 471E-02 | 2.39E+00 | 4.75E-03 | 4.65E-01 | -2.41E+01 | 1.82E-03 | 3.06E-04 | 3.62E-03
Xi*xy | -3.49E-01 | 7.14E+00 | 234E-02 | -5.49E-01 | -8.09E+01 | 8.86E-03 | 2.97E-03 | -3.80E-02
xi*xis | 8.04E-01 | 931E+00 | 1.76E-02 | 381E+00 | -7.74E+01 | 1.54E-02 | -4.56E-03 | 8.04E-02
Xi*xiy | -8.27E-01 | -3.60E-01 | -1.42E-02 | -5.05E+00 | 6.40E+01 | -1.06E-02 | 6.32E-03 | -3.69E-02
xi*xiy | 5.03E-01 | 456E+00 | 1.80E-02 | 2.88E+00 | -7.16E+01 | 1.10E-02 | -3.50E-03 | 2.88E-02
¢ 1.83E-03 | -3.60E-02 | -9.69E-05 | -9.60E-03 | 1.54E+00 | 1.30E-04 | -8.86E-05 | 8.29E-04
P 1 1 1 1 1 1 1 1

Cizelge 3.13 : 5. istasyon nonlineer denklem degisken, degiskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

Y1 Y2 Y3 Y4 Ys Yo Y7 Ys
X -5.64E-06 | 6.70E-03 -4.40E-06 | -2.65E-04 | 1.93E-03 -3.58E-06 | -7.32E-07 | 1.81E-06
X2 -7.62E-06 | 7.77E-03 -3.01E-06 | -1.54E-04 | 9.25E-04 -1.83E-06 | -3.55E-07 | 1.02E-06
X3 -9.42E-06 | 9.70E-03 5.86E-06 1.62E-04 9.62E-05 6.90E-07 1.35E-07 1.12E-06
X4 3.56E-06 -9.88E-03 4.30E-06 1.64E-04 -1.31E-04 | 3.38E-07 5.58E-08 6.85E-07
Xs 6.78E-04 2.03E+00 8.51E-04 1.02E-02 5.75E-02 1.77E-05 3.94E-06 1.96E-04
X6 9.46E-06 7.31E-03 5.33E-06 1.70E-04 5.47E-05 2.92E-07 2.78E-08 1.99E-06
X7 9.58E-05 9.80E-02 8.58E-05 2.77E-03 1.51E-03 4.39E-06 1.55E-07 3.57E-05
Xg 1.00E-04 9.24E-02 2.76E-05 8.72E-04 2.20E-04 3.98E-07 8.86E-08 8.89E-06
X9 1.90E-06 1.13E-03 4.89E-07 1.45E-05 7.13E-06 4.83E-09 8.80E-11 1.76E-07
X10 -1.38E-07 | -3.82E-04 -1.03E-07 | -3.28E-06 | -9.93E-06 | 8.39E-09 4.43E-09 -8.99E-08
X1 -1.41E-05 | -4.90E-03 1.41E-06 1.14E-04 -9.32E-05 | 3.77E-07 -3.32E-08 | 1.59E-06
X12 -7.26E-07 | -1.56E-03 3.38E-06 7.54E-05 -1.68E-04 | 1.05E-06 1.57E-07 2.19E-07
X3 1.32E-06 1.82E-03 5.10E-07 1.45E-05 2.78E-05 -4.42E-08 | -4.36E-09 | 2.07E-07
X4 1.35E-05 1.52E-02 4.34E-06 1.71E-04 -6.24E-04 | 9.76E-07 2.63E-07 -1.78E-07
X -5.84E-04 | -1.74E+00 -2.35E-04 | -5.30E-03 | -4.49E-02 | 8.00E-05 1.53E-05 -2.31E-04
X2 5.77E-07 1.25E-03 3.77E-07 8.99E-06 1.22E-05 4.77E-09 6.41E-09 9.47E-08
x3? -1.34E-03 | -7.18E-01 -1.77E-04 | -5.81E-03 | -1.62E-02 | 4.46E-05 9.96E-06 -1.51E-04
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X42
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X@z
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Xll2
X12
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X]*Xz
X1 *X3
X1 *X4
X1 *X5
X1 *X5
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X[*Xg
X[*Xg
X1*X10
X1*X)
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Cizelge 3.13 : 5. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Nl Y2 Y3 Y4 Ys Yo Y7 Y8
-6.07E-04 | -5.85E-01 -1.12E-05 | 2.34E-04 1.29E-03 221E-06 | -2.81E-07 | -1.60E-05
-1.94E-09 | -8.18E-07 -3.39E-09 | 6.14E-09 | -2.41E-07 | -1.04E-09 | 8.88E-11 -6.89E-10
8.10E-05 5.65E-02 4.11E-05 1.30E-03 6.47E-04 1.69E-06 1.28E-07 1.58E-05
3.96E-05 1.16E-01 8.90E-06 | 426E-04 | -9.28E-04 | 3.11E-06 | 6.42E-07 | -4.54E-06
-1.59E-04 | -7.64E-02 -6.54E-05 | -2.01E-03 | -1.26E-03 | -6.33E-06 | -2.20E-07 | 3.94E-06
1.29E-06 | 7.91E-04 3.75E-07 1.02E-05 1.13E-05 | 4.93E-09 | -1.73E-10 | 1.27E-07
4.24E-08 -3.19E-05 -5.41E-08 | -2.51E-06 | -7.43E-07 | -2.38E-09 | 1.06E-09 | -4.10E-08
-7.66E-05 | -2.48E-02 6.43E-06 5.70E-04 | -4.55E-04 | 1.77E-06 | -1.98E-07 | 8.10E-06
-1.46E-03 | -1.45E+00 -2.79E-04 | -8.39E-03 | -3.43E-02 | 7.92E-05 1.34E-05 -2.02E-04
9.04E-07 | 2.13E-03 3.83E-07 | 6.51E-06 | 6.29E-05 -1.02E-07 | -1.45E-08 | 1.84E-07
-5.11E-04 | -5.03E-01 -1.70E-04 | -3.63E-03 | -3.98E-02 | 5.81E-05 1.43E-05 -1.69E-04
-3.15E-06 | 2.77E-02 5.71E-06 7.72E-05 1.08E-03 -1.13E-06 | -1.72E-07 | 2.99E-06
-1.04E-03 | -1.11E+00 -2.01E-04 | -5.74E-03 | -2.79E-02 | 5.92E-05 1.23E-05 -1.82E-04
5.09E-04 | -1.65E-01 8.59E-05 | 4.13E-03 -1.29E-02 | 1.65E-05 3.12E-06 1.11E-06
-1.21E-05 | -3.10E-02 -5.00E-06 | -2.18E-04 | -3.36E-05 | 5.28E-07 | -2.19E-07 | 5.37E-06
1.38E-04 | -8.08E-02 3.72E-05 1.35E-03 -3.19E-03 | 8.74E-06 1.48E-06 | -2.17E-06
3.32E-03 -1.71E+00 4.97E-04 1.70E-02 | 3.28E-03 8.24E-06 | -3.29E-06 | 2.96E-05
2.43E-03 1.55E+00 7.92E-04 | 3.12E-02 | -6.15E-02 | 1.63E-04 | 2.53E-05 8.67E-05
4.98E-05 1.65E-02 8.84E-06 | 2.93E-04 | -3.26E-05 | -1.40E-08 | -1.45E-08 | 3.01E-06
-3.06E-06 | -7.26E-03 -1.11E-06 | -2.24E-05 | -1.44E-04 | 1.35E-07 | 4.92E-08 -9.25E-07
-7.69E-05 | -3.49E-02 1.13E-05 8.59E-04 | -6.13E-04 | 2.40E-06 | -3.30E-07 | 1.16E-05
-1.08E-03 | -1.30E+00 -2.16E-04 | -5.73E-03 | -3.58E-02 | 7.30E-05 1.41E-05 -1.90E-04
3.34E-05 2.04E-02 6.70E-06 1.65E-04 | 3.87E-04 | -5.92E-07 | -6.81E-08 | 1.84E-06
-6.63E-04 | -9.49E-01 -1.80E-04 | -4.21E-03 | -3.76E-02 | 6.47E-05 1.42E-05 -1.80E-04
-1.31E-05 | 3.02E-02 5.55E-06 | 7.02E-05 1.10E-03 -1.07E-06 | -1.44E-07 | 2.70E-06
-5.03E-06 | -7.98E-04 2.73E-06 | 6.64E-05 2.20E-04 | -2.27E-07 | -4.45E-09 | 5.81E-07
2.84E-04 | -8.11E-01 -1.36E-05 | 8.23E-04 | -3.45E-03 | 1.51E-05 | 2.67E-06 | 7.19E-05
4.76E-06 1.41E-02 3.79E-06 | 7.95E-05 3.28E-04 | -2.63E-07 | -1.99E-08 | 1.56E-06
-4.38E-05 | 2.88E-01 3.98E-05 -6.76E-05 | 9.62E-03 -1.15E-05 | -9.76E-07 | 2.01E-05
5.88E-05 1.33E-01 1.43E-06 | -3.96E-04 | 3.34E-03 -6.30E-06 | -8.15E-07 | -2.02E-06
9.18E-07 1.26E-03 3.05E-07 7.63E-06 1.50E-05 -1.45E-08 | -7.17E-10 | 1.23E-07
-7.22E-08 | -5.45E-04 -1.11E-07 | -2.30E-06 | -2.12E-05 | 2.23E-08 7.24E-09 | -9.85E-08
-9.32E-06 | -2.65E-03 8.76E-07 | 6.90E-05 -4.18E-05 | 2.13E-07 | -2.20E-08 | 1.03E-06
-1.47E-05 | 1.32E-02 6.05E-07 | -8.45E-05 | 9.13E-04 | -1.04E-06 | -1.75E-07 | 9.68E-07
1.89E-06 | 3.00E-03 5.07E-07 | 9.80E-06 | 4.59E-05 -7.80E-08 | -4.78E-09 | 2.05E-07
7.92E-06 | 3.28E-02 4.09E-06 | 7.53E-05 | 4.08E-04 | -6.84E-07 | -1.09E-08 | 1.31E-06
2.92E-04 1.80E-02 9.50E-05 3.82E-03 -7.21E-03 | 1.08E-05 | 2.43E-06 1.48E-05
2.63E-05 1.16E-02 -4.40E-06 | -1.03E-04 | -7.17E-04 | -6.36E-07 | 2.66E-07 | -2.12E-06
-7.38E-05 | 6.98E-02 4.23E-05 1.18E-03 1.15E-03 4.18E-06 8.44E-07 | 9.11E-06
-4.86E-03 | 1.69E+00 2.99E-04 1.24E-03 1.26E-01 -1.19E-04 | -2.01E-05 | 2.24E-04
2.02E-03 2.78E+00 8.79E-04 | 3.00E-02 | -1.06E-02 | 8.39E-05 1.15E-05 1.89E-04
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Cizelge 3.13 : 5. istasyon nonlineer denklem degisken, degiskenlere ait

katsayilar ve denklemlere ait determinasyon katsayilar1 - devami

N Y2 Y3 Y4 Ys Yo Y7 Y8
3.35E-05 2.94E-02 8.88E-06 | 2.55E-04 | 3.68E-04 | -4.77E-07 | -8.09E-08 | 3.83E-06
-3.73E-06 | -6.68E-03 -1.18E-06 | -2.68E-05 | -1.52E-04 | 1.61E-07 | 6.02E-08 -1.04E-06
-1.51E-04 | -3.71E-02 1.53E-05 1.15E-03 -4.04E-04 | 3.05E-06 | -4.69E-07 | 1.74E-05
-1.39E-03 | -9.71E-01 -2.35E-04 | -7.29E-03 | -2.36E-02 | 5.36E-05 1.10E-05 -1.76E-04
1.68E-05 3.63E-02 8.26E-06 1.88E-04 | 7.03E-04 | -8.30E-07 | -8.43E-08 | 3.20E-06
-9.48E-04 | -6.15E-01 -1.73E-04 | -4.72E-03 | -2.70E-02 | 5.05E-05 1.19E-05 -1.58E-04
1.56E-05 | 2.20E-02 -3.72E-06 | -2.90E-04 | 3.01E-04 | -1.96E-08 | -8.67E-08 | 1.67E-06
1.86E-05 -9.06E-02 3.13E-05 1.22E-03 -8.29E-04 | 2.16E-06 | 3.49E-07 | 4.71E-06
-4.77E-04 | -3.58E+00 3.74E-04 1.92E-02 | -2.83E-02 | 9.93E-06 | 3.71E-06 | -3.97E-05
2.02E-03 2.78E+00 8.79E-04 | 3.00E-02 | -1.06E-02 | 8.39E-05 1.15E-05 1.89E-04
9.85E-06 | -4.95E-03 1.90E-06 | 7.46E-05 -2.75E-04 | 4.70E-07 | 9.64E-08 -4.36E-07
9.28E-07 -2.66E-03 -2.01E-07 | 7.59E-07 | -1.20E-04 | 1.37E-07 | 4.28E-08 -4.69E-07
-9.36E-05 | -6.27E-02 3.31E-06 | 496E-04 | -9.15E-04 | 2.73E-06 | -3.70E-08 | 5.07E-06
-2.20E-05 | -3.59E-01 5.14E-05 2.66E-03 -7.85E-03 | 1.47E-05 2.03E-06 | 3.39E-06
2.43E-05 1.07E-02 3.79E-06 1.43E-04 | -2.27E-04 | -1.71E-07 | 6.11E-08 | 4.50E-07
6.21E-04 | 9.53E-02 8.60E-05 | 4.41E-03 -1.79E-02 | 1.65E-05 | 4.57E-06 1.59E-07
-5.41E-06 | -2.05E-01 -2.89E-05 | 1.32E-03 -6.08E-03 | 4.96E-07 | 4.66E-07 | -1.53E-05
-3.81E-06 | 7.59E-04 -1.25E-06 | -5.15E-05 | -7.01E-06 | 1.14E-07 | -3.00E-08 | -4.09E-07
-3.38E-06 | -4.50E-04 -1.46E-06 | -5.01E-05 | 2.39E-06 | -9.03E-08 | -2.18E-08 | -4.16E-08
3.64E-04 | -7.35E-01 4.09E-05 -1.71E-03 | 8.89E-03 7.0E-06 | -1.42E-06 | 3.74E-06
-4.55E-05 | -4.49E+00 -7A47E-05 | 9.26E-03 -1.77E-02 | -7.52E-05 | -5.03E-06 | -5.94E-05
-8.70E-06 | 1.26E-01 -2.22E-05 | 1.31E-03 -3.75E-03 | -1.17E-05 | 1.37E-06 | 3.34E-05
8.20E-06 | 9.57E-02 1.72E-06 | 2.28E-05 -1.87E-04 | -5.63E-07 | -3.10E-07 | -5.61E-06
3.03E-05 9.77E-01 2.55E-05 1.14E-03 8.23E-04 | 7.37E-07 | 6.77E-07 | -6.68E-05
-2.58E-05 | -8.66E-02 1.72E-06 | 7.49E-06 | 9.17E-04 | 3.62E-08 7.02E-08 3.41E-06
9.67E-04 | 7.75E-01 6.52E-04 | 2.05E-02 | 2.00E-02 1.37E-05 -1.73E-06 | 2.84E-04
9.37E-04 | 7.36E-01 2.16E-04 | 6.73E-03 1.36E-03 6.46E-07 | 7.06E-07 | 6.99E-05
1.54E-05 8.98E-03 3.82E-06 1.12E-04 | 7.04E-05 7.73E-09 | -3.56E-09 | 1.38E-06
-8.97E-07 | -2.96E-03 -8.10E-07 | -2.75E-05 | -7.15E-05 | 5.63E-08 3.49E-08 -7.19E-07
-1.10E-04 | -3.82E-02 1.14E-05 9.05E-04 | -7.11E-04 | 2.94E-06 | -2.69E-07 | 1.27E-05
-9.44E-06 | -2.62E-02 2.17E-05 | 4.75E-04 | -1.13E-03 | 7.42E-06 1.07E-06 1.22E-06
1.15E-05 1.49E-02 4.00E-06 1.11E-04 | 2.55E-04 | -4.44E-07 | -4.85E-08 | 1.70E-06
1.12E-04 1.14E-01 2.99E-05 1.25E-03 -4.78E-03 | 6.68E-06 1.92E-06 | -1.86E-06
2.06E-04 | -5.75E-01 1.15E-04 | 2.87E-03 2.21E-03 9.29E-06 | -1.10E-07 | 2.83E-05
3.60E-04 | 2.01E-01 7.59E-05 1.95E-03 1.76E-03 -5.71E-07 | -2.20E-10 | 2.32E-05
-5.02E-05 | -1.29E-01 -4.73E-05 | -1.64E-03 | -2.99E-03 | 1.61E-06 1.38E-06 | -3.54E-05
-4.30E-03 | -1.69E+00 3.27E-04 | 3.18E-02 | -3.67E-02 | 1.20E-04 | -8.20E-06 | 4.31E-04
1.05E-03 5.94E-01 1.90E-04 | -8.45E-04 | 1.33E-02 | 3.62E-05 -2.11E-06 | 1.44E-04
8.07E-05 3.20E-01 4.07E-05 5.38E-04 | 9.19E-03 -1.97E-05 | -2.12E-06 | 2.00E-05
1.71E-03 3.26E+00 -1.65E-04 | 3.02E-03 -8.77E-02 | -2.28E-05 | 1.93E-05 -1.98E-04
8.09E-05 6.12E-02 2.32E-06 | -2.21E-05 | 8.28E-04 | -3.36E-06 | -3.90E-07 | 1.57E-06
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Cizelge 3.13 : 5. istasyon nonlineer denklem degisken, degiskenlere ait
katsayilar ve denklemlere ait determinasyon katsayilari - devami
M Y2 Y3 Y4 Ys Yo Y7 Y8

X*X10 -1.27E-05 | -2.78E-03 | -9.19E-06 | -3.74E-04 | 1.43E-04 | -8.07E-07 | 1.97E-08 | -6.00E-06
Xs*Xi1 -9.79E-04 | -3.26E-01 | 9.23E-06 | 3.80E-03 | -4.84E-04 | 8.12E-06 | -3.91E-06 | 6.83E-05
Xg*X12 -3.38E-03 | 2.28E-02 -1.I8E-03 | -4.42E-02 | 7.02E-02 | -1.45E-04 | -3.07E-05 | -5.72E-04
X*X13 2.15E-04 | 1.53E-01 3.96E-05 | 1.33E-03 | -8.74E-04 | -4.61E-08 | 437E-07 | 1.46E-05
Xs*X14 2.89E-04 | 2.26E+00 | -9.52E-05 | -4.97E-03 | 2.39E-02 | -4.83E-05 | -8.30E-06 | -1.78E-04
Xo*X10 -137E-07 | -148E-04 | -3.28E-08 | -5.99E-07 | -3.40E-06 | 2.08E-09 | 9.83E-10 | -2.33E-08
Xo*X11 -4.64E-06 | -2.96E-05 132E-06 | 6.92E-05 | 2.33E-05 | 9.02E-08 | -3.39E-08 | 1.11E-06
Xo*X12 4.73E-05 | 3.25E-02 7.18E-06 | 1.91E-04 | 2.16E-04 | -6.03E-07 | -7.81E-08 | 3.16E-06
Xo*X13 8.52E-07 | 8.48E-04 2.80E-07 | 7.36E-06 | 1.75E-05 | -2.20E-08 | -3.40E-09 | 1.12E-07
Xo*X14 4.45E-05 | 3.40E-02 7.59E-06 | 2.31E-04 | 5.98E-05 | -4.63E-07 | -2.84E-08 | 2.97E-06
Xi0*X11 -2.14E-06 | -1.12E-03 | 839E-08 | 1.34E-05 | -3.25E-05 | 7.43E-08 | 2.24E-09 | 1.24E-07
Xi0*X12 -2.43E-06 | -7.35E-03 | -1.55E-06 | -3.73E-05 | -1.93E-04 | 1.62E-07 | 6.49E-08 | -1.23E-06
Xi0* %13 138E-07 | -1.39E-04 | -6.27E-08 | -2.08E-06 | -8.62E-06 | 1.66E-09 | 3.84E-09 | -6.21E-08
X10*X14 -2.14E-06 | -6.56E-03 | -1.46E-06 | -3.52E-05 | -2.08E-04 | 1.85E-07 | 7.55E-08 | -1.30E-06
XX -9.75E-05 | -3.77E-02 1.29E-05 | 1.08E-03 | -1.34E-03 | 3.87E-06 | -2.72E-07 | 1.51E-05
XX -1.28E-05 | -3.68E-03 | 9.70E-07 | 8.55E-05 | -4.70E-05 | 2.34E-07 | -3.53E-08 | 1.24E-06
XX -1.40E-04 | -3.95E-02 1.26E-05 | 1.20E-03 | -1.47E-03 | 3.84E-06 | -3.25E-07 | 1.62E-05
Xi2*X13 3.10E-05 | 3.92E-02 6.02E-06 | 1.12E-04 | 532E-04 | -1.19E-06 | -8.78E-08 | 2.36E-06
Xi2*X14 -8.94E-04 | -8.84E-01 | -2.38E-04 | -6.26E-03 | -3.80E-02 | 6.31E-05 | 1.37E-05 | -1.90E-04
Xi3* X4 3.38E-05 | 4.13E-02 7.26E-06 | 1.98E-04 | 191E-04 | -7.29E-07 | 8.73E-09 | 2.28E-06
c 1.10E-06 | 9.50E-04 6.90E-07 | 2.21E-05 | 3.89E-06 | 4.60E-08 | 4.84E-09 | 2.50E-07
P 0.594 0.469 0.07 0.464 0315 0.628 0.51 0.507

Tim istasyonlar1 kapsayacak sekilde olusturulan non-lineer denklemler, bagimh
degiskenler (y) i¢in bagimsiz degisken ve bunlarin katsayilarini kapsayacak sekilde
Cizelge 3.14° te verilmistir.

Cizelge 3.14 : Genel nonlineer denklem degisken, degiskenlere ait katsayilar ve
denklemlere ait determinasyon katsayilari

y1 y2 y3 v4 yS Y6 y7 y8
X 8.68E-05 | -3.11E-01 6.75E-05 | 2.93E-03 | 2.49E-03 | -3.10E-06 | 3.62E-07 | -2.43E-05
X2 2.14E-05 | -3.00E-03 5.81E-06 | 1.48E-04 | 2.37E-04 | -1.64E-07 | 4.86E-09 | -7.99E-07
X3 2.23E-04 | 3.61E-02 7.80E-05 | 9.14E-04 | -6.44E-04 | 447E-06 | -3.55E-08 | 1.88E-05
X4 1.65E-04 | 1.37E-01 7.17E-05 | 1.48E-03 | -7.86E-04 | 2.37E-06 | 4.92E-08 | 6.15E-05
Xs 1.28E-03 | 1.16E+00 540E-04 | 1.33E-02 | 1.32E-02 | 2.34E-05 | 1.68E-05 | 1.68E-03
Xe 1.59E-04 | 2.43E-03 6.84E-05 | 1.26E-03 | 1.44E-04 | 3.51E-06 | -1.61E-08 | 2.43E-05
X7 1.73E-03 | -4.61E-01 8.42E-04 | 1.66E-02 | 5.99E-03 | 5.07E-05 | 7.40E-07 | 2.12E-04
Xs 1.17E-03 | 1.72E-01 1.62E-04 | 1.06E-02 | 1.74E-02 | -5.25E-05 | -2.22E-06 | 5.96E-05
Xo 9.50E-06 | 2.52E-03 3.86E-06 | 8.79E-05 | 5.74E-05 | 1.14E-07 | 2.26E-09 | 1.53E-06
) -6.71E-07 | -1.79E-04 -1.42E-07 | 3.94E-06 | 4.28E-07 | -7.87E-09 | 3.33E-09 | -2.27E-07
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Cizelge 3.14 :

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Genel nonlineer denklem degisken, degiskenlere ait

yi y2 y3 y4 ys Yo y7 y8
1.53E-05 | -4.65E-03 9.60E-06 | 6.39E-04 | -2.34E-04 | 4.77B-07 | -1.62E-07 | -7.14E-06
1.36E-04 | -1.10E-01 7.60E-05 | 1.62E-03 | 3.07E-04 | 2.40E-06 | 2.69E-08 | -9.93E-06
2.45E-05 | 5.30E-03 6.15E-06 | 1.19E-04 | 2.12E-04 | -5.78E-08 | 2.08E-08 | 3.42E-06
1.80E-04 | -2.75E-02 7.32E-05 | 1.29E-03 | -6.61E-05 | 3.03E-06 | -3.38E-08 | 3.85E-06
5.28E-03 | 5.75E+00 1.01E-03 | -1.62E-02 | -3.95E-02 | 5.19E-05 | -2.10E-06 | 1.73E-03
1.61E-05 | -7.98E-03 432E-06 | 1.64E-04 | 3.08E-04 | -4.61E-07 | -5.30E-09 | -2.68E-06
3.83E-04 | 3.18E+00 6.01E-04 | -4.89E-03 | -6.46E-02 | 6.41E-05 | -1.31E-05 | 6.61E-04
-9.08E-03 | 8.52E+00 6.41E-04 | 5.68E-02 | -1.04E-01 | -6.12E-05 | -1.67E-05 | 4.33E-03
1.42E-08 | -3.85E-05 6.62E-10 | -1.66E-09 | -1.67E-07 | -1.32E-10 | 3.53E-12 | -3.41E-09
1.31E-03 | 2.29E-02 5.70E-04 | 1.02E-02 | 5.10E-04 | 3.08E-05 | -2.93E-07 | 2.05E-04
-1.92E-04 | 1.19E-01 -9.48E-05 | -6.96E-04 | -1.84E-03 | -5.88E-06 | -1.87E-07 | -6.18E-05
3.16E-06 | 7.64E-03 1.13E-07 | 3.89E-05 | 1.53E-04 | -4.15E-07 | -1.64E-08 | -6.21E-07
1.20E-06 | -1.84E-03 1.73E-06 | 4.63E-05 | 5.15E-05 | 4.99E-08 | 9.14E-10 | 1.55E-07
-4.32E-08 | 5.65E-05 1.64E-09 | 8.77E-07 | -1.69E-06 | 8.73E-10 | 2.35E-10 | -1.63E-08
7.56E-04 | -8.48E-01 3.34E-05 | 2.22E-02 | 2.07E-02 | -4.28E-05 | -3.61E-06 | -1.27E-03
-4.45E-03 | -8.89E+00 -3.45E-04 | -5.09E-03 | 3.39E-02 | -9.05E-05 | 3.69E-06 | -2.08E-03
2.14E-05 | 7.01E-03 5.38E-06 | 9.46E-05 | 1.90E-04 | -6.70E-08 | 2.07E-08 | 4.27E-06
-1.97E-03 | -2.57E+00 8.87E-05 | 4.05E-03 | -2.15E-02 | 7.08E-07 | -7.01E-06 | -1.02E-03
2.28E-04 | -1.56E-01 424E-05 | 1.59E-03 | 4.14E-03 | -5.95E-06 | 2.39E-07 | -6.50E-05
1.93E-03 | 3.86E+00 6.09E-04 | -1.16E-02 | -5.24E-02 | 5.69E-05 | -7.58E-06 | 8.95E-04
1.10E-02 | 4.41E+00 1.28E-03 | -1.55E-03 | -1.20E-04 | 5.51E-05 | 1.70E-05 | 1.21E-04
1.67E-05 | -3.95E-03 248E-06 | -1.75E-04 | -1.10E-04 | 1.08E-06 | -2.08E-07 | 2.13E-06
2.48E-03 | 7.72E-01 8.03E-04 | 7.22E-03 | -1.12E-02 | 5.69E-05 | 1.66E-07 | 4.20E-04
-1.49E-03 | -2.21E+00 -2.73E-04 | 6.47E-03 | 1.19E-02 | -2.90E-05 | -4.41E-06 | -2.56E-04
-4.46E-04 | -5.86E-01 -6.33E-04 | 4.12E-02 | -4.86E-02 | 7.36E-05 | 1.34E-05 | 1.25E-03
1.98E-04 | 1.01E-01 530E-05 | 6.45E-04 | -4.26E-04 | 429E-06 | 1.98E-07 | 2.93E-05
-2.73E-05 | -1.51E-03 -6.34E-06 | 7.94E-06 | -5.53E-05 | -2.69E-07 | 2.72E-08 | -4.36E-06
-1.21E-03 | 7.24E-01 1.92E-04 | 2.74E-02 | -4.47E-02 | 5.15E-05 | -1.35E-05 | -7.57E-04
1.80E-03 | -1.65E+00 -1.33E-04 | -2.37E-03 | 6.46E-02 | -1.82E-04 | 5.23E-06 | -9.22E-04
3.52E-04 | 1.65E-01 8.12E-05 | 5.62E-04 | 3.54E-04 | 3.59E-06 | 3.01E-07 | 7.72E-05
6.85E-04 | 6.41E-01 2.50E-04 | -5.64E-03 | -2.20E-02 | 2.27E-06 | -3.46E-06 | -1.18E-04
1.97E-04 | -1.01E-01 5.00E-05 | 1.59E-03 | 2.94E-03 | -4.46E-06 | -2.36E-08 | -4.52E-05
8.18E-05 | -6.70E-02 3.74E-05 | 1.52E-03 | 2.29E-03 | -4.42E-06 | 1.21E-07 | -3.79E-06
2.29E-04 | -2.25E-01 9.17E-06 | 6.96E-04 | -2.40E-03 | 1.41E-05 | 1.15E-06 | 5.92E-05
1.46E-04 | -6.50E-02 442E-05 | 1.33E-03 | 2.16E-03 | -1.88E-06 | 2.84E-08 | -1.60E-05
2.57E-03 | -1.51E+00 5.06E-04 | 2.04E-02 | 5.44E-02 | -6.02E-05 | 2.91E-06 | -6.57E-04
1.09E-03 | -4.24E-01 1.38E-04 | 7.51E-03 | 2.19E-02 | -6.19E-05 | -2.28E-06 | -6.95E-05
9.13E-06 | -1.36E-03 247E-06 | 8.40E-05 | 1.60E-04 | -1.71E-07 | 4.12E-09 | -6.83E-07
-7.19E-07 | 1.65E-04 -2.70E-07 | 3.36E-06 | -3.32E-06 | -3.14E-09 | 3.37E-09 | -3.46E-07
432E-05 | -1.35E-02 3.07E-06 | 6.44E-04 | 1.02E-03 | -2.06E-06 | -5.03E-08 | -1.85E-05
8.59E-05 | -2.17E-01 5.16E-05 | 1.93E-03 | 2.53E-03 | -3.30E-06 | -5.03E-08 | -5.41E-05

36




X2*X13
Xo*X14
X3%X4
X3%Xs
X3%X6
X3*X7
X3*Xg
X3*Xo
X3%X10
X3%X1
X3%X12
X3*X13
X3*X14
X4*Xs
X4¥Xe
X4¥X7
Xa¥xg
X4¥Xo
X4*X10
X4*X 1y
X4¥X12
X4¥X13
X4¥X14
X5%Xg
Xs*X7
Xs5*Xs
Xs5*Xo
X5%X10
Xs5¥X1
Xs*X12
Xs*X3
Xs5*X14
X6¥X7
X6¥Xg
X6*Xog
X6¥X10
X6*X11
X6¥X12
X6*X13
X6*X14

X7*Xg

Cizelge 3.14 :

katsayilar ve denklemlere ait determinasyon katsayilari - devami

Genel nonlineer denklem degisken, degiskenlere ait

yi y2 y3 y4 ys y6 y7 y8
2.56E-05 | -2.78E-03 4.03E-06 | 141E-04 | 4.19E-04 | -5.70E-07 | 2.21E-08 | -2.40E-06
1.63E-04 | -1.38E-01 4.99E-05 | 1.87E-03 | 3.08E-03 | -4.86E-06 | -6.78E-08 | -4.96E-05
8.08E-03 | 1.89E+00 9.04E-04 | -5.48E-03 | 7.22E-03 | 4.56E-05 | 1.46E-05 | -4.18E-04
-8.20E-06 | -2.14E-02 -1.41E-06 | 2.26E-04 | -9.38E-05 | -8.36E-07 | 2.35E-07 | -4.10E-06
1.88E-03 | 3.27E-01 6.73E-04 | 7.00E-03 | -7.09E-03 | 4.21E-05 | -4.79E-07 | 2.15E-04
-1.20E-03 | 9.18E-01 -2.54E-04 | -7.38E-03 | 2.80E-02 | -2.80E-05 | 1.33E-05 | -4.71E-04
-3.56E-04 | -4.21E+00 3.45E-04 | -1.76E-02 | -4.07E-02 | 2.96E-05 | 4.34E-06 | 1.04E-03
1.52E-04 | 3.68E-02 4.14E-05 | 7.16E-04 | 6.20E-04 | 147E-06 | 1.91E-07 | 1.21E-05
-2.58E-05 | -1.66E-03 -5.28E-06 | 2.04E-06 | -9.85E-05 | -1.81E-07 | 2.22E-08 | -2.95E-06
-7.27E-04 | 3.76E-01 1.57E-04 | 2.93E-02 | -2.98E-02 | 2.66E-05 | -1.21E-05 | -9.01E-04
-1.10E-03 | -9.75E-01 3.62E-05 | 2.73E-04 | -3.74E-03 | -5.40E-05 | -5.50E-06 | -7.66E-04
3.09E-04 | 9.03E-02 6.37E-05 | 4.59E-04 | 1.52E-03 | 7.45E-07 | 3.55E-07 | 4.76E-05
-8.73E-04 | 4.37E-01 3.20E-04 | 4.63E-04 | -4.23E-02 | 2.55E-05 | -1.05E-05 | -1.73E-04
-1.89E-06 | -2.15E-02 -9.20E-07 | 2.66E-05 | -1.47E-04 | -1.09E-08 | -1.06E-08 | -4.64E-06
1.35E-03 | 1.08E+00 6.00E-04 | 1.14E-02 | -7.57E-03 | 2.45E-05 | 1.60E-07 | 4.97E-04
-2.79E-04 | -1.45E+00 -3.03E-04 | -9.60E-03 | 6.68E-03 | 1.00E-05 | -8.06E-08 | -6.21E-04
-3.56E-04 | -4.21E+00 3.45E-04 | -1.76E-02 | -4.07E-02 | 2.96E-05 | 4.34E-06 | 1.04E-03
5.00E-05 | 6.97E-02 2.73E-05 | 6.66E-04 | 4.52E-04 | -4.67E-08 | -1.77E-08 | 2.78E-05
8.64E-06 | -8.68E-03 -2.12E-06 | -2.25E-05 | 1.59E-04 | -1.72E-07 | 8.83E-08 | -5.79E-06
6.12E-04 | 7.50E-01 -9.05E-05 | 2.03E-03 | 1.48E-02 | -3.52E-05 | -3.75E-07 | -2.33E-04
4.04E-03 | 4.97E-01 8.84E-04 | 1.56E-02 | -5.53E-03 | -3.89E-06 | 1.32E-05 | -3.94E-05
3.50E-04 | 1.81E-01 5.18E-05 | 6.03E-04 | 2.17E-03 | -1.61E-06 | 3.56E-07 | 4.75E-05
7.06E-03 | 9.09E-01 8.03E-04 | -4.23E-04 | 9.80E-03 | 2.36E-05 | 1.45E-05 | -4.74E-04
-3.40E-04 | 7.75E-02 -7.85E-05 | -4.52E-04 | -1.16E-03 | -3.21E-06 | -8.62E-07 | -1.26E-04
1.22E-06 | 1.02E-03 2.64E-07 | -2.42E-05 | 2.44E-06 | 2.78E-09 | -2.18E-08 | -1.83E-06
5.05E-07 | 7.60E-04 4.55E-08 | -1.30E-05 | 2.62E-05 | 2.86E-08 | -2.06E-08 | -1.14E-07
4.77E-04 | -1.13E+00 1.99E-05 | -2.46E-03 | 3.96E-03 | 1.27E-05 | -1.30E-06 | 3.25E-05
1.16E-03 | -5.53E+00 -1.63E-05 | 5.39E-03 | -1.80E-02 | -5.54E-05 | -5.62E-06 | -2.54E-04
1.82E-05 | -3.92E-02 4.91E-07 | -1.06E-04 | -6.68E-05 | 3.34E-07 | -2.60E-07 | 1.57E-05
1.50E-05 | 1.07E-01 -2.27E-07 | -1.11E-04 | 1.75E-04 | -7.99E-07 | -2.67E-07 | -2.52E-06
-2.90E-05 | 1.41E+00 -1.08E-05 | -9.31E-04 | 5.02E-03 | -1.26E-05 | 1.26E-08 | -4.51E-05
-1.17E-05 | -9.51E-02 -8.72E-07 | -2.75E-05 | -3.15E-05 | 6.30E-07 | 9.16E-08 | -2.50E-06
1.41E-02 | -3.92E+00 7.31E-03 | 1.43E-01 | 3.22E-02 | 4.59E-04 | -6.29E-07 | 1.85E-03
1.03E-02 | 2.10E-01 1.48E-03 | 8.64E-02 | 1.43E-01 | -4.48E-04 | -1.99E-05 | 7.55E-04
7.55E-05 | 1.92E-02 320E-05 | 7.21E-04 | 4.46E-04 | 1.00E-06 | 7.02E-09 | 1.25E-05
-3.51E-06 | -9.70E-04 -9.80E-07 | 3.49E-05 | 9.82E-06 | -6.88E-08 | 2.49E-08 | -2.05E-06
1.05E-04 | -1.22E-02 7.75E-05 | 449E-03 | -2.29E-03 | 4.83E-06 | -1.21E-06 | -2.60E-05
1.22E-03 | -8.14E-01 6.68E-04 | 1.29E-02 | 7.89E-04 | 2.47E-05 | -1.05E-07 | -4.74E-06
1.99E-04 | 4.30E-02 5.11E-05 | 9.72E-04 | 1.66E-03 | -2.75E-07 | 1.51E-07 | 2.77E-05
1.54E-03 | -1.77E-01 6.36E-04 | 1.03E-02 | -2.19E-03 | 2.96E-05 | -5.43E-07 | 9.18E-05
-3.90E-04 | -1.50E-01 -7.19E-05 | -3.22E-03 | -2.89E-03 | 9.24E-06 | 1.12E-06 | -3.41E-05
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Cizelge 3.14 : Genel nonlineer denklem degisken, degiskenlere ait
katsayilar ve denklemlere ait determinasyon katsayilari - devami
y1 y2 y3 y4 yS y6 Y7 y8

X7*Xo 1.12E-03 | 7.63E-02 478E-04 | 1.23E-02 | 139E-02 | 1.02E-05 | 1.19E-06 | 6.84E-05
X7*X10 -2.76E-04 | 6.22E-02 -7.78E-05 | 1.37E-05 | -1.58E-03 | -3.86E-06 | 7.01E-07 | -2.25E-05
X7 X1 9.49E-05 | 1.56E+00 5.07E-06 | -6.82E-03 | 2.50E-03 | -3.43E-05 | 4.51E-06 | 2.96E-03
X712 7.38E-04 | 1.I8E+00 | -4.05E-05 | 7.75E-04 | -7.33E-03 | -8.80E-06 | -1.71E-06 | 1.18E-04
X713 2.88E-03 | 4.18E-02 591E-04 | 1.62E-02 | 525E-02 | -5.44E-05 | 5.68E-06 | 2.95E-04
X714 -3.83E-04 | 1.46E+00 | 4.79E-05 | 1.93E-03 | -5.76E-03 | 3.56E-05 | 9.81E-06 | 1.45E-03
Xs*Xo 9.04E-04 | 5.94E-01 1.08E-04 | 8.42E-03 | 1.45E-02 | -4.04E-05 | -1.73E-06 | -4.64E-05
Xg*X10 -3.23E-04 | 1.75E-01 -4.54E-05 | -1.62E-03 | -3.32E-03 | 1.I4E-05 | 5.90E-07 | -5.19E-05
X X1, 2.60E-04 | -9.43E+00 | -1.40E-04 | -3.22E-03 | -2.19E-02 | 1.14E-04 | 3.53E-06 | 2.17E-03
Xg*X12 -9.93E-04 | -4.11E+00 | 8.08E-05 | -5.43E-02 | -6.48E-03 | 1.26E-04 | -1.12E-05 | -4.88E-04
Xg*X13 1.56E-03 | 5.84E-01 1.68E-04 | 1.50E-02 | 2.55E-02 | -7.63E-05 | -2.06E-06 | 8.89E-06
X*X14 2.05B-03 | 1.62E+01 1.84E-04 | 4.96E-02 | 9.66E-02 | -1.73E-04 | -1.21E-05 | -3.08E-03
Xo*X10 -3.60E-07 | -6.50E-04 | -8.38E-08 | -6.11E-07 | 8.16E-07 | -1.48E-09 | 2.74E-09 | -6.93E-08
Xo*X11 3.66E-06 | 2.44E-02 6.91E-06 | 1.83E-04 | 2.67E-04 | -6.41E-07 | 3.65E-09 | 1.83E-05
Xo*X12 1.65E-04 | 3.68E-02 439E-05 | 1.09E-03 | 8.83E-04 | 7.86E-07 | 2.09E-07 | 3.06E-06
Xo*X13 8.75E-06 | 3.24E-03 2.78E-06 | 6.23E-05 | 1.0SE-04 | -3.64E-08 | 7.54E-09 | 1.84E-06
Xo*X 14 1.44E-04 | 3.27E-02 4.08E-05 | 9.15E-04 | 8.08E-04 | 7.09E-07 | 1.65E-07 | 1.10E-05
X10%X11 -3.90E-06 | 1.26E-03 -8.59E-07 | 4.24E-05 | -1.53E-05 | -2.74E-08 | -3.85E-09 | -1.71E-06
X10*X12 -2.49E-05 | -2.17E-03 | -6.59E-06 | 7.39E-06 | -1.27E-05 | -3.16E-07 | 4.13E-08 | -5.89E-06
X10*X13 -1.50E-06 | 6.02E-05 -2.56E-07 | 5.10E-06 | -3.86E-06 | -1.64E-08 | 1.77E-09 | -1.53E-07
X10*X14 -2.48E-05 | -3.07E-03 | -5.62E-06 | 1.72E-05 | -5.11E-05 | -2.22E-07 | 3.51E-08 | -4.82E-06
XXz -2.00E-03 | -845E-01 | 733E-05 | 3.64E-02 | -4.42E-02 | 5.02E-05 | -1.53E-05 | -1.35E-03
XX 6.57E-05 | 5.27E-02 9.42E-06 | -230E-04 | 6.12E-04 | -5.75E-07 | 1.77E-07 | 3.65E-05
X114 -9.40E-04 | 4.37E-01 1.64E-04 | 2.75E-02 | -3.53E-02 | 3.89E-05 | -1.22E-05 | -7.14E-04
Xi2*X13 3.51E-04 | 2.85E-02 5.10E-05 | 1.31E-03 | 4.68E-03 | -6.32E-06 | 5.17E-07 | 5.67E-06
Xi2*X14 -2.76E-03 | -4.99E+00 | -1.98E-04 | -3.02E-04 | 7.50E-03 | -4.82E-05 | -1.79E-06 | -1.67E-03
X13*X14 293E-04 | 6.09E-02 5.83E-05 | 9.73E-04 | 2.50E-03 | -2.04E-06 | 3.34E-07 | 3.47E-05
c 1.95E-05 | 2.79E-04 8.19E-06 | 1.56E-04 | 2.86E-05 | 3.96E-07 | 6.67E-10 | 2.84E-06
P 0.271 0.651 0.197 0.652 0.032 0.407 0.259 0.704

3.2 Deneysel Sonuclar ile Modellerin Karsilastirilmasi

Model denklemler kullanilarak yapilan hesaplamalar sonucu havzalar disinda kalan 1.,
3. ve 4. istasyonlarda hesaplanan degerlerin analizlerde elde edilen datalarla paralellik
gosterdigi  gorlinmektedir. S6z konusu istasyonlarda nonlineer modeller
kullanildiginda hatalarm 10 ile 10”7 arasinda oldugu goriilmektedir. 2. ve 5.

istasyonlar ise derelerin, denize dokiildiigii noktalar olmasindan o6tiiri denizin
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salinitesi yliksek suyu dereye karigsmaktadir. Bu nedenle, bu noktalarda elde edilen

modellerin hata oranlar yiiksek ¢ikmaktadir.

Her bir istasyona ait ¢6ziinmiis oksijen, iletkenlik, pH, AKM, alkalinite, fosfat, nitrit
ve nitrat i¢cin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin

uyumlulugu sekil 3.3-3.7° de verilmistir.

39






Coziinmiis Oksijen

40
&
_]30 QQ
- o o
§* e peim g
10 quf o O 5‘}&@ G
o o
0

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.2 : 1. istasyon ¢6zlinmiis oksijen, iletkenlik, pH ve alkalinite i¢in deneysel ile lineer ve nonlineer modellerden hesaplanmais teorik

iletkenlik
550
450
; G
(>}
~ D
7 350 )
= O
250
150

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Alkalinite

& &

- o 0

8']200 Bgﬁlm {P

= §|
F OQQWS %Ki&j@w

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

verilerin uyumlulugu

41



AKM Fosfat

120 1,5
100 &
&
80 o = 10
= 60 © & o o S
%” 40 D oo |:| i n;n o O Dé
0 e S g, . 5 Y 1P
0
0
-20 0,0
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu
Nitrit Nitrat
0,40
0,30
|
= 0,20
>
= 0,10
g
0,00
-0,10 -2
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.3 : 1. istasyon AKM, fosfat, nitrit ve nitrat icin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin uyumlulugu

42



Céziinmiis Oksijen Iletkenlik

30 50000
25 < 40000 o
»—1 20 If £ 30000
o 15 D < 20000 § o O
o@ %Eﬂ%%a 64 2 & T
£ 10 %) 10000 @Q%@D %%‘% A
M 0o BB BCE iy
0 -10000
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu
pH Alkalinite
9,0 350
g5 3 300
~ &' 250 © o
O 200
e
7,3 E 150 5
7,0 100
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.4 : 2. istasyon ¢ozlinmiis oksijen, iletkenlik, pH ve alkalinite i¢in deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik
verilerin uyumlulugu

43



AKM

Fosfat
400 1,2 o
<o
300 1,0
=08
= 200 6
7 0,6
o £ 0
100
. goa4
0 0,2
-100 0,0
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu
Nitrit Nitrat
0,20 30
o
o 520
o o ~
WA S 10
o 2y Z.
@A@e S %”
ST & 0
@%@ c¥n ogels
-10
HAFTALAR

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.5 : 2. istasyon AKM, fosfat, nitrit ve nitrat icin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin uyumlulugu

44



Coziinmiis Oksijen

30
25
gZO O
o'15 o
g 10 OW@Q%P
5 &
0

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

pH

9,0
8,5

T 8,0

7,5

7,0

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.6 : 3. istasyon ¢ozlinmiis oksijen, iletkenlik, pH ve alkalinite i¢in deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik

iletkenlik

450

400

puS/cm
w
wu
o

300

250
HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Alkalinite
300
43
- 43
g 250 m@t‘gﬂ —
g Salim
%, 200
g
&
150
HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

verilerin uyumlulugu



AKM Fosfat
1000

1,5
800 <& O
600 =10
= -
o 400 o
200 go5
0
-200 0,0
HAFTALAR HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu
Nitrit Nitrat
0,20 2,0
= 1,5
=)
> 1,0
[=1)]
Eo5
0,0
HAFTALAR
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.7 : 3. istasyon AKM, fosfat, nitrit ve nitrat icin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin uyumlulugu

46



Coziinmiis Oksijen
30

25 QQ

=20
ao'15
- mggﬂf&gm

£ 10 ﬁ
5%@9

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

3

@%ﬁgﬁ

HAFTALAR

pH

9,0
85 KR O

) l.‘.'.’ ] s

“5-| K ‘\A T

T80 <

7,5 &
7,0

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.8 : 4. istasyon ¢6zlinmiis oksijen, iletkenlik, pH ve alkalinite i¢cin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik

200

< Analiz Sonucu

< Analiz Sonucu

verilerin uyumlulugu

47

iletkenlik

HAFTALAR

OLineer Model Sonucu A Nonlineer Model Sonucu

Alkalinite

HAFTALAR

OLineer Model Sonucu A Nonlineer Model Sonucu



AKM

2500
2000
1500

-
%n 1000
500

-500
HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Nitrit

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.9 : 4. istasyon AKM, fosfat, nitrit ve nitrat icin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin uyumlulugu

1,2
1,0
=08

goa4
0,2
0,0

< Analiz Sonucu

5,0

4,0
-

3,0
o

z
= 2,0

E
1,0

0,0

< Analiz Sonucu

48

Fosfat

HAFTALAR

OLineer Model Sonucu A Nonlineer Model Sonucu

Nitrat

st a,

HAFTALAR

O Lineer Model Sonucu A Nonlineer Model Sonucu



Coziinmiis Oksijen

HAFTALAR

< Analiz Sonucu O Lineer Model Sonucu A Nonlineer Model Sonucu

pH

10,0
9,0

T 80

7,0

6,0

HAFTALAR

¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.10 : 5. istasyon ¢oziinmiis oksijen, iletkenlik, pH ve alkalinite i¢cin deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik

50000
40000
30000
20000
10000

puS/cm

-10000

< Analiz Sonucu

400

mg CaCO;/L
N w w
(9] o (%
o o o

N
o
o

150

< Analiz Sonucu

verilerin uyumlulugu

49

iletkenlik

HAFTALAR

OLineer Model Sonucu A Nonlineer Model Sonucu

Alkalinite

HAFTALAR

O Lineer Model Sonucu A Nonlineer Model Sonucu



AKM Fosfat

600 o 1,2
o
500 1,0
400 208
= 300 =
= © 0,6
g 200 -
100 E04
0 0.2
-100 0,0
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu
Nitrit Nitrat
0,40
0,30
|
~, 0,20
2
o 0,10
=]
0,00
-0,10
¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu ¢ Analiz Sonucu  OLineer Model Sonucu A Nonlineer Model Sonucu

Sekil 3.11 : 5. istasyon AKM, fosfat, nitrit ve nitrat i¢in deneysel ile lineer ve nonlineer modellerden hesaplanmis teorik verilerin uyumlulugu

50



Sonug olarak Coklu Lineer Regresyon Analizi ve nonlineer denklemler kullanilarak
yapilan modelleme calismalar1 sonucunda, olusturulan model denklemlerden elde
edilen teorik veriler ile deneysel veriler arasindaki standart sapmanin ¢ok diisiik olmasi
s0z konusu model denklemlerin, 6zellikle yiizey sularinda, analizi emek, para ve
zaman isteyen nitrat, nitrit, fosfat gibi kalite parametrelerinin tahmininde dogrulugu

yliksek sonuglar vermek tlizere kullanilabilecegini gostermektedir.

3.3 Deneysel Sonuclar ile 8 Aylik Lineer Nitrit, Nitrat ve Fosfat Modellerinin

Karsilastirilmasi

Lineer model denklemler tiiretilerek fosfat, nitrit venitrat parametreleri i¢in 8 ay (35
hafta) sonraki teorik verileri anlamli olarak tahmin edilebilecegi goriilmiistiir. Fosfat,
nitrit ve nitrat parametreleri i¢in her bir istasyona ait elde edilen lineer denklemler ve
determinasyon katsayilar1 sirastyla Cizelge 3.15, Cizelge 3.16 ve Cizelge 3.17°de
verilmistir (y1=1. istasyon 8. ay parametresi, y,=2. istasyon 8. ay parametresi, y3=3.
istasyon 8. ay parametresi, ys=4. istasyon 8. ay parametresi, ys=5. istasyon 8. ay

parametresi, ye=tliim istasyonlar 8. ay parametresi).
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Cizelge 3.15 : Fosfat parametresi i¢in lineer denklemler ve determinasyon katsay1lari

yl =-0,01*x1—0,114 * x2 + 0,022 * x3 — 0,003 * x4 + 0,001 * x5 — 0,151 * x6 + 0,488
* x9 — 2,644 % x10 — 0,045 = x11 + 1,247

R?>=0,670
y2 =-0,004 *x1 — 0,011 * x2 + 0,012 * x3 + 0,001 * x4 + 0,205 * x6 + 0,001 * x8 + 0,313
*x9 + 0,884 * x10 — 1,603
R?=0,923
y3 =-0,034 *x1 - 0,472 *x2 + 0,009 * x3 — 0,013 * x4 + 0,005 * x5 + 0,720 * x6 + 0,005
* X7 + 0,006 *xx8 + 0,636 *x9 + 5,636 * x10 + 0,017 *xx11 — 8,143
R?=0,800
y4 =0,01 *x1+ 0,079 * x2 — 0,003 * x3 + 0,001 * x4 — 0,001 * x5 + 0,155 * x6 + 0,34 * x9
+ 2,452 * x10 + 0,033 * x11 — 1,09
R?=0,748
y5 =-0,011 * x1 — 0,057 * x2 + 0,017 * x3 + 0,008 * x4 — 0,222 * x6 + 0,001 * x7 4+ 0,001
*x8 + 0,47 * x9 — 0,666 * x10 — 0,026 * x11 + 1,559
R?=0,778
y6 = —0,004 * x1 + 0,036 * x2 + 0,015 * x3 — 0,002 * x4 + 0,074 * x6 + 10,222 * x9 + 0,06
*x10 — 0,002 * x11 — 0,563

R?=0,523
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Cizelge 3.16 : Nitrit parametresi icin lineer denklemler ve determinasyon katsayilari

yl =-0,002 * x1 — 0,08 * x2 + 0,002 * x3 — 0,001 * x4 — 0,022 * x6 + 0,107 * x9 + 0,623
*x10— 0,013 *x11 + 0,210

R?=0,479
y2 =—-0,003 *x1 — 0,062 * x2 + 0,004 * x3 — 0,002 * x4 + 0,106 * x6 + 0,001 * x7 + 0,074
* x9 — 0,684 x x10 — 0,911
R?=0,823
y3 =—0,008 *x1 — 0,152 * x2 4+ 0,006 * x3 — 0,001 * x4 + 0,098 * x6 + 0,001 * x7 + 0,001
*x8 + 0,142 *x9 + 1,054 * x10 — 0,017 * x11 — 1,083
R?=0,697
y4 = 0,005 % x1 + 0,012 * x2 — 0,008 * x3 — 0,001 * x4 — 0,062 * x6 + 0,071 * x9 + 0,426
*x10 4+ 0,007 * x11 + 0,681
R?>=0,834
y5 = —0,003 * x1 — 0,055 * x2 + 0,004 * x3 — 0,005 * x4 — 0,17 = x6 + 0,001 * x7 + 0,109
* x9 — 0,499 * x10 — 0,018 * x11 + 1,306
R?=0,735
y6 = —0,003 * x1 — 0,051 * x2 4+ 0,003 * x3 — 0,001 * x4 + 0,009 * x6 + 0,031 * x9 — 0,184
* x10 + 0,001 * x11 — 0,038

R?=0,313
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Cizelge 3.17 : Nitrat parametresi i¢in lineer denklemler ve determinasyon katsayilar1

y1 =0,092 *x1 4+ 0,532 * x2 — 0,128 * x3 + 0,022 * x4 + 0,006 * x5 + 0,025 * x6 — 0,016
* x7 — 0,001 * x8 + 0,446 * x9 — 7,886 * x10 + 0,132 x x11 + 1,235

R?=0,887
y2 = 0,058 * x1 + 3,208 * x2 — 0,331 * x3 — 0,446 * x4 — 1,056 * x6 + 0,066 * x7 + 0,023
*x8 — 11,716 * x9 — 25,509 * x10 + 0,219 * x11 + 6,495
R>=0,610
y3 =0,021 *x1 — 0,19 * x2 — 0,042 *x3 + 0,02 * x4 + 0,004 * x5 — 0,619 * x6 — 0,008 * x7
— 0,004 *x8 + 1,229 *x9 + 2,425 * x10 — 0,289 * x11 + 6,195
R?=0,928
y4 =0,124 *x1 4+ 0,92 * x2 — 0,263 * x3 — 0,03 * x4 + 0,006 * x5 — 2,922 * x6 — 0,009 * x7
— 0,001 *x8 + 0,029 * x9 — 9,038 * x10 + 0,02 * x11 + 27,154
R?=0,759
y5 = —0,047 * x1 — 0,883 * x2 + 0,043 * x3 — 0,03 * x4 — 2,01 * x6 + 0,007 * x7 — 0,001
*x8 + 0,89 * x9 — 5,613 * x10 — 0,28 * x11 + 16,242
R?=0,856
y6 =0,133 *x1 + 1,28 * x2 — 0,268 * x3 — 0,078 * x4 + 0,256 * x6 + 0,001 * x7 + 0,001
*x8 — 2,619 xx9 — 3,207 * x10 + 0,216 * x11 + 1,114

R?=0,426
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EK A.2

Cizelge A.1 : 1. istasyon regresyon istatistikleri

* Coziinmiis Oksijen

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

* pH

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.532225
0.283263

0.012065

6.082948
52

0.680522
0.46311

0.259962

0.24794
52

e Askida Kati Madde

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

o Nitrit

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.565617
0.319923

0.062597

19.75945
52

0.466801
0.217903

-0.07803

0.054847
52

77

e jletkenlik

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Alkalinite

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Fosfat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Nitrat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

0.809303
0.654972

0.524421

43.17591
52

0.81433
0.663133

0.53567

23.62645
52

0.719218
0.517274

0.334621

0.135303
52

0.627324
0.393536

0.164063

1.087899
52



Cizelge A.2 : 2. istasyon regresyon istatistikleri

* Coziinmiis Oksijen

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

* pH

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

e Askida Kati Madde

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

o Nitrit

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

e jletkenlik
0.640422 CokluR
0.41014 R Kare
Ayarli R
0.18695 Kare
Standart
498124 Hata
52 Gozlem
e Alkalinite
0.532013 CokluR
0.283038 R Kare
Ayarli R
0.011755 Kare
Standart
0.222571 Hata
52 Gozlem
¢ Fosfat
0.340559 Goklu R
0.11598 R Kare
Ayarli R
-0.21851 Kare
Standart
57.07722 Hata
52 Gozlem
e Nitrat
0.608266 CokluR
0.369988 R Kare
Ayarli R

0.131605 Kare

Standart

0.033519 Hata

52

Gozlem

78

0.484323
0.234569

-0.05505

10705.56
52

0.556292
0.30946

0.048175

32.67352
52

0.683167
0.466717

0.264935

0.140103
52

0.750606
0.563409

0.398212

5.437663
52



Cizelge A.3 : 3. istasyon regresyon istatistikleri

* Coziinmiis Oksijen

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

* pH

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.581422
0.338052

0.087585

4.862207
52

0.658338
0.433408

0.219022

0.147964
52

e Askida Kati Madde

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

o Nitrit

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.437423
0.191339

-0.11464

121.229
52

0.468542
0.219532

-0.07578

0.024467
52

79

e jletkenlik

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Alkalinite

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

¢ Fosfat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Nitrat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

0.748762
0.560645

0.394403

25.43081
52

0.616498
0.38007

0.145501

20.41106
52

0.6505
0.42315

0.204883

0.148203
52

0.778855
0.606615

0.457766

0.264548
52



Cizelge A.4 : 4. istasyon regresyon istatistikleri

* Coziinmiis Oksijen

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

* pH

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

e Askida Kati Madde

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

o Nitrit

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

e jletkenlik
0.470567 CokluR
0.221434 R Kare
Ayarli R
-0.07316 Kare
Standart
5.24967 Hata
52 Gozlem
e Alkalinite
0.656005 CokluR
0.430342 R Kare
Ayarli R
0.214796 Kare
Standart
0.160169 Hata
52 Gozlem
e Fosfat
0.47268 Goklu R
0.223426 R Kare
Ayarli R
-0.07041 Kare
Standart
332.0189 Hata
52 Gozlem
e Nitrat
0.666189 CokluR
0.443808 R Kare
Ayarli R
0.233357 Kare
Standart
0.029049 Hata
52 Gozlem

80

0.862485
0.74388

0.64697

43.2977
52

0.70469
0.496587

0.306107

26.27734
52

0.714689
0.51078

0.325669

0.133271
52

0.78304
0.613151

0.466776

0.692355
52



Cizelge A.5 : 5. istasyon regresyon istatikleri

* Coziinmiis Oksijen

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

* pH

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.694772
0.482708

0.286976

3.218712
52

0.515693
0.265939

-0.01181

0.191916
52

e Askida Kati Madde

CokluR
R Kare

Ayarli R Kare

Standart Hata
Gozlem

o Nitrit

Coklu R
R Kare

Ayarli R Kare

Standart Hata
Gozlem

0.316227
0.1

-0.24054

96.09987
52

0.516486
0.266758

-0.01069

0.052309
52

81

e jletkenlik

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Alkalinite

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

¢ Fosfat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

e Nitrat

CokluR
R Kare
Ayarli R
Kare
Standart
Hata
Gozlem

0.598307
0.357971

0.115041

12198.93
52

0.66992
0.448792

0.240227

29.58728
52

0.598893
0.358673

0.116008

0.152375
52

0.568442
0.323126

0.067011

0.805452
52



Cizelge A.6 : Genel denklemlerin regresyon istatikleri

e Coziinmiis Oksijen

e jletkenlik

CokluR 0.545806 CokluR 0.704552

R Kare 0.297904 R Kare 0.496393
Ayarli R

Ayarh R Kare 0.257784 Kare 0.467616
Standart

Standart Hata  4.882832 Hata 7709.185

Gozlem 260 Gozlem 260

e pH e Alkalinite

CokluR 0.572493 CokluR 0.752797

R Kare 0.327748 R Kare 0.566703
Ayarli R

Ayarli R Kare 0.289333 Kare 0.541943
Standart

Standart Hata  0.208535 Hata 30.77684

Gozlem 260 Gozlem 260

¢ Askida Kati Madde e Fosfat

Coklu R 0.222211 Coklu R 0.575001

R Kare 0.049378 R Kare 0.330626
Ayarli R

Ayarli R Kare -0.00494 Kare 0.292376
Standart

Standart Hata  159.4048 Hata 0.137581

Gozlem 260 Gozlem 260

o Nitrit e Nitrat

CokluR 0.399261 CokluR 0.803598

R Kare 0.15941 R Kare 0.64577
Ayarli R

Ayarli R Kare 0.111376 Kare 0.625529
Standart

Standart Hata  0.03991 Hata 2.671835

Gozlem 260 Gozlem 260
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