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OZET

UZAKTAN ALGILAMA ILE YAPILAN ZEMIN NEMi TAHMINLERININ
YERINDE OLCUMLERLE KARSILASTIRILMASI
YUKSEK LISANS TEZi
AHMAD ALHAYES
PAMUKKALE UNIVERSITESI FEN BIiLIMLERI ENSTITUSU

INSAAT MUHENDISLiGi ANABILiM DALI
(TEZ DANISMANI:PROF. DR. ABDULLAH CEM KOC)

DENIZLIi, NiSAN - 2024

Zemin nemi, sulama ve su kaynaklari yonetimi gibi bir¢ok alanda kullanilan
hidrolojik ¢evrimin O6nemli bir parametresidir. Genis alanlarin zemin neminin
belirlenmesinde uzaktan algilama temelli yontemler oldukca etkilidir. Ancak,
uzaktan algilama ile yapilan zemin nemi tahminleri, yerinde 6l¢iilen zemin nemi
degerleri ile farklilik gosterir. Bu farkliliklarin belirlenmesi uzaktan algilamadan
tahmin edilen degerler ile yerinde Olciilen degerler arasinda iliski kurmayi
kolaylastiracaktir. Bu calismada, uzaktan algilama kullanilarak yapilan zemin nemi
tahminleri ile yerinde Ol¢iilen zemin nemi arasindaki farkliliklar arastirilmistir. Bu
kapsamda Denizli ve civardaki toplam 6 adet meteoroloji istasyonunda dl¢iilen 20
cm derinlikteki zemin nemi degerleri, Sentinel-1 radar uydusunun GRD
goriintiilerinden Oh 2002 modeli kullanilarak tahmin edilen zemin nemi degerleri
ile karsilagtirilmustir. Ik olarak uydu gériintiilerinde alman geri yansima degerleri
(0py, ouy) ile Olgiilen nem degerleri karsilastirilmistir, genel olarak oy, o0,y dan
daha basarili bir sonu¢ gdstermistir. Olgiilen zemin nemi ile Oh 2002 modeli ile
tahmin edilen zemin nemi arasinda genellikle diisiik bir iliski oldugu goriilmiistiir.
Uzaktan algilama ile yapilan zemin nemi tahminlerinin etkinligini artirmak igin
yerinde Olgiimlerin giivenilir olmast ve yilizeye yakin derinliklerde alinmasi
gerekmektedir. Bu sekilde yapilan Olg¢iimlerin uzaktan algilama modellerinin
lyilestirilmesine ve zemin nemi haritalarimin  olusturulmasina yardimci
olabilecegini diistiniilmiistir.

ANAHTAR KELIMELER:
Zemin nemi, Uzaktan algilama, Sentinel-1, Oh modeli



ABSTRACT

COMPARISON OF THE REMOTE SENSED SOIL MOISTURE
ESTIMATIONS AND IN-SITU MEASUREMENTS
MSC THESIS
AHMAD ALHAYES
PAMUKKALE UNIVERSITY INSTITUTE OF SCIENCE

CIVIL ENGINEERING
(SUPERVISOR:PROF. DR. ABDULLAH CEM KOC)

DENIZLIi, APRIL 2024

Soil moisture is an important parameter of the hydrological cycle used in
many areas such as irrigation and water resources management. Remote sensing-
based methods are very effective in determining the soil moisture of large areas.
However, soil moisture estimates made by remote sensing differ from soil moisture
values measured on site. Determining these differences will make it easier to
establish a relationship between values estimated from remote sensing and values
measured in situ. In this study, differences between soil moisture estimates made
using remote sensing and soil moisture measured in situ were investigated. In this
context, the soil moisture values at a depth of 20 cm measured at a total of 6
meteorological stations in Denizli and the surrounding area were compared with the
soil moisture values estimated using the Oh 2002 model from the GRD images of
the Sentinel-1 radar satellite. Firstly, the back reflection values (ow, ovn) taken in
satellite images and the measured soil moisture values were compared; in general,
ow showed a more successful result than owh. It has been observed that there is
generally a low correlation between measured soil moisture and soil moisture
estimated by the Oh 2002 model. In order to increase the effectiveness of soil
moisture estimates made by remote sensing, in-situ measurements must be reliable
and taken at depths close to the surface. It was thought that measurements made in
this way could help improve remote sensing models and create soil moisture maps.

KEYWORDS:
Soil moisture, Remote sensing, Sentinel-1, Oh model
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1. GIRIS

Zemin nemi, zeminin su muhtevast veya tutulan su miktar1 olarak
tanimlanabilir. Zemin nemi hidrolojik ¢evrimin dnemli parametrelerindendir. Zemin
neminin dogru bir sekilde belirlenmesi taskin, yiizey sicakligi ve kuraklik gibi kritik
hidrolojik durumlar hakkinda 6nemli bilgiler vermektedir. Ayrica sulama ve bitki
biiylimesi agisindan hayati dnem tasir. Zemin neminin dogru tahmini iilke ekonomisi
icin katki saglamaktadir. Zemin nemi, hidrolojik modellerin 6nemli bir bilesenidir;
atmosferik, hidrolojik veya ekolojik modeller igin biiylik 6nem tasir (Henderson,
1996). Yeraltina sizan su miktarinin ve yeralt1 su seviyesinin belirlenmesi de zemin

nemi ile iliskilidir.

Zemin nemi tespiti igin arastirmacilar hem laboratuvar hem de yerinde
Olciimler icin klasik ve modern teknikler olmak {izere cesitli yoOntemler
kullanmaktadir. Klasik zemin nemi o6lgiim teknikleri arasinda termogravimetrik
yontem sayilabilirken, modern teknikler arasinda toprak direng sensorii, kizilotesi nem
terazisi, dielektrik teknikleri gibi yontemler bulunmaktadir. Bununla birlikte hem
klasik hem de modern teknikler dogruluk, hassasiyet, kapsama alan1 ve 6l¢lim hacmi
ile ilgili belirsizlikler sergiler (Lekshmi, 2014). Zemin nemi degerleri uzaktan algilama
yontemleri gibi farkli yontemler kullanilarak da elde edilebilmektedir. Yerinde yapilan
Olctimler diger biitiin metotlar igerisinde en dogru degerleri verdigi halde noktasal
oldugu i¢in genis alanlar1 temsil etmemektedir. Uydu bazli gézlemlerden ve hidrolojik
modellerden elde edilen verilerin dogrulamasi yalnizca arazide yapilan 6l¢iimlerden

elde edilen verilerle yapilabilir.

Zemin neminin dogru olarak belirlenmesi Oncelikle bitki gelisimi acgisindan
onemlidir. Bir havzadaki su kaynaklarmin verimli kullanilabilmesi, sulamanin
etkinliginin arttirilmasi ve su biit¢esinin dogru olarak belirlenmesi i¢in zemin neminin
bilinmesi gereklidir. Bu tez ile uzaktan algilama yontemleriyle tahmin edilen zemin
nemi degerleri, meteoroloji istasyonlarinda arazide yerinde yapilan Olciimlerle

karsilastirilacaktir.



Literatirde Yapay Agiklikli Radar (Synthetic Aperture Radar - SAR)
uydularmin verileri kullanilarak zemin neminin tahmini i¢in yapilmis ¢ok sayida

calisma bulunmaktadir.

Deng vd. (2019) yaptiklar1 bir ¢alismada farkli iilkelerden (ABD, Avrupa ve
Avustralya) ti¢ farkli arazi ortiistine sahip (galilik, savan ve otlak) havzalarin ASCAT
uydusundan alinan ve arazide 6l¢iilen zemin nemi degerleri arasinda karsilastirma
yaparak  korelasyon katsayisina gére uzaktan algilamanin  hassasiyetini
gostermislerdir. Sonuglara gore, otlaklardan alinan verilerle belirlenen zemin nemi

degerleri savanalardan elde edilenlere gore daha uyumludur.

Sekertekin vd. (2018) Izmir ili Bergama ilgesinde bulunan bazi tarim
arazilerindeki zemin nemi degerlerini tahmin etmek i¢in ¢alismalar ylriitmislerdir.
2016 yilinin Nisan ve Haziran aylarindan ALOS-2 uydusundan 2 adet, Sentinel-1
uydusundan da 3 adet uydu goriintiisii ile tarlalarda gravimetrik yontem ile ol¢iilen
zemin nemi degerleri karsilastirilmistir. Sentinel-2A uydusu NDVI degerlerini elde
etmek i¢in kullanilmistir. Calismanin ilk asamasi olarak SAR uydularindan alinan geri
sacilimi degerleri ile zemin nemi degerleri arasindaki iligki incelenmistir. Tiim tarlalar
baz alindiginda zayif olan bu iliski, anormal zemin nemi degerleri ¢ikarildiginda
onemli ol¢iide giliclenmistir. ALOS-2 uydusu i¢cin HH polarizasyonu, Sentinel-1
uydusu i¢in VV polarizasyonu kullanilmistir. Farkli tarihler ve polarizasyonlar i¢in en
yiiksek korelasyon katsayilar1 Sentinel-1 VV polarizasyonunda bulunmustur. Olgiilen
zemin nemi ile Dubois ve Oh yar1 deneysel model sonuglari karsilastirildiginda diisiik
korelasyon katsayisi elde edilmistir. Bu sonuglar1 iyilestirmek amaciyla deneysel
model gelistirmek i¢in ¢ok degiskenli dogrusal regresyon analizi kullanilarak agamali
(stepwise) yontem secilmistir. Gelistirilen modelden elde edilen sonuglarda Sentinel-
1 uydusundan ALOS-2 uydusuna gore daha iyi sonuglar elde edildigi goriilmiistiir.
Bitki ortiilii olan alanlarda zemin nemi tahmini i¢in Water Cloud Model (WCM)

kullanilmistir.

Acar vd. (2017), Dicle Universitesine bagl tarim arazilerinin zemin nemi
degerlerini belirlemek i¢in Radarsat-2 uydusunun verilerini kullanmiglardir.
Sonuglarin dogrulanmasi i¢in araziden toplanan numunelerden gravimetrik yontem

kullanilarak zemin nemi degerleri 6l¢iilmiistiir. Radarsat-2 uydusunun tekli C-bandi



SAR verilerinden zemin neminin tahmini i¢in olusturulan Regresyon Sinir Ag1 modeli

kullanilmistir.

Li vd. (2021), Sentinel-1 ve Sentinel-2 uydularinin verilerini kullanarak Cin'in
Henan Eyaletinin kuzeyinde bulunan Hebi'deki bugday ekili arazilerin zemin nemini
tahmin etmislerdir. Radar verilerinin geri sagilma katsayisindan bitki Ortiistiniin

etkisini ortadan kaldirmak i¢in WCM kullanilmustir.

Sutariyal vd. (2021), Sentinel-1 uydusunun IW modeli ve LANDSAT-8
uydusunun dijital termal verilerinin analizinden elde edilen Arazi Yiizey Sicakligi
degerlerini birlikte kullanarak zemin nemini tahmin etmislerdir. Tahminlerin etkinligi
70 farkli arazi Ortiistinden alinan numunelerin gravimetrik yontemle dlglilen zemin
nemi degerleri ile karsilastirlarak belirlenmistir. Regresyon analizi ile oy
polarizasyonunun, o, polarizasyonuna goére zemin nemi igerigine daha duyarli

oldugu goriilmiistiir.

Singh vd. (2020), zemin nemi tahmini i¢in gelistirilmis Dubois modeli ve
Topp’s modelini kullanmislardir. Dubois modelinin parametrelerinden biri olan zemin
gecirgenlik katsayisi (¢) degerleri, Sentinel-1 uydusunun geri sagilma (o) verileri
SNAP programi yardimiyla islenerek elde edilmistir. Bu sekilde hesaplanan € degerleri
kullanilarak Topp’s modelinden zemin nemi degerleri bulunmustur. Sonuglar arazide

oOl¢iilen 37 adet zemin nemi degerinin karsilagtirilmasiyla dogrulanmustir.

Baghdadi vd.’nin 2011 yilindaki ¢alismalarinda, ¢iplak zeminler tizerinde X
bandinda yiizey geri sacilimi modellerini (IEM, Oh ve Dubois) degerlendirmek
amaglanmistir. Analiz i¢in TerraSAR-X uydusunun goriintii veri taban1 ve zemin nemi
ile ylizey piiriizliiliigiine dair yerinde 6lgtimler kullanilmistir. Oh modeli, HH ve VV
polarizasyonlari i¢in radar sinyalini dogru bir sekilde simiile ederken, Dubois modeli
ile yapilan simiilasyonlar TerraSAR verileri ile zay1f bir korelasyon gdstermistir. Geri
Sag¢ilim Integral Denklemi Modeli (IEM), Gaussian bir fonksiyon kullanilarak 1.5
cm'lik yiizey piriizlilik yiiksekligi i¢in geri sagilim katsayisini dogru bir sekilde
simiile etmektedir. [IEM'nin X bandinda yari-ampirik bir kalibrasyonu yapilmis ve
kalibre edilmis IEM kullanilarak yapilan simiilasyonlar ile TerraSAR verileri arasinda

iyi bir uyum bulunmustur. Sonuglar, farkli geri sagilim modellerinin ¢iplak zemin



tizerinde TerraSAR sinyallerini dogru bir sekilde simiile etmedeki sinirlarin1 ve

potansiyellerini vurgulamaktadir.

Kirimi vd. (2013), bitki ortiisii katkis1 dikkate alindiginda zemin nemi tahmin
performansini analiz etmislerdir. Geri sagilim katsayisint (o) SAR uydusu olan
TerraSAR-X’den almislardir. Yiizey piiriizliigii IHA fotograflar kullamlarak, bitki
ortiisti ise WCM kullanilarak tespit edilmistir. Zemin nemi tahmini i¢in Oh 2002

modeli kullanilmastir.

El Hajj vd. (2017), ¢iplak ve bitki ortiisiine sahip zeminler {izerinde zemin nemi
haritalamasi igin yapay sinir aglarina dayanan yeni bir yaklasim gelistirmislerdir.
Yapay sinir aglari modelinin girdileri arazide Olgiilen ylizey piiriizliigii degerleri,
Sentinel-1 radar uydusundan alinan geri sagilim degerleri (o) ve Sentinel-2 optik
uydusunun verilerinden hesaplanan Normalize Fark Bitki indisi (NDVI) degerleridir.

Yapay sinir aglar1 modelinin ¢iktisi ise arazide Ol¢lilmiis zemin nemi degerleridir.

Yang vd. (2021), Tibet Platosu'nun Nagqu bolgesindeki zemin nemi tahmini
icin Sentinel-1 VV polarizasyonu ve MODIS optik verileri ile yari-ampirik Oh-2004
modeli ve  WCM kullanilmistir. Elde edilen zemin nemi ile yer Olglimleri
karsilastirildiginda, determinasyon katsayisi 0.46 ve Kok Ortalama Kare Hata (RMSE)
ise 0.08 m%/m?® olarak bulunmustur. Bu sonuglara gore, Sentinel-1 SAR verisinin Tibet

Platosu iizerinde zemin nemi tahmininde kabiliyetli ve giivenilir oldugu belirtilmistir.

Thanabalana vd. (2021), gelistirilmis Dubois modelini ve Topp’s modelini
kullanarak zemin nemi tahmini yapmislardir. Dubois modeli parametrelerinden olan
geri sac¢ilim katsayis1 Sentinel-1 VV  polarizasyonu ve RISAT-1 HH
polarizasyonundan alinmistir. Modellerden elde edilen zemin nemi degerleri, arazide
15 farkli yerde Olglilen zemin nemi degerleri ile dogrulanmistir. Buna gore arazide
oOlgiilen zemin nemi degerleri ile Sentinel-1 uydusunun V'V polarizasyonu verilerinin
RISAT-1 uydusunun HH polarizasyonu verilerinden daha uyumlu oldugu

gorilmiistiir.

Parida vd. (2022), Sentinel-1 uydusu verilerinin, Hindistan’da Kosi Nehri
Havzasinda kuru bir mevsimde (Subat 2020) ¢iplak ve bitki ortiilii arazilerde zemin

nemi elde etme potansiyelini incelemistir. Giincellenmis Dubois modeli kullanilarak



VV polarizasyonunun geri sagilma degerleri (o) elde edilmistir, ardindan Topp’s
modeli yardimiyla NDVI degerleri 0.4’iin altinda olan yerlerde zemin nemi degerleri
tahmin edilmistir. Verilerin dogrulanmas: i¢in arazide 54 farkli yerde zemin nemi

degerleri Ol¢lilmiistiir.

Choker vd. (2017), zemin nemi ve piriizliligi SAR verilerinden tahmin
etmede en iyi modeli bulmak i¢in yaygin radar geri sagilim modellerini
karsilastirmistir. Calismada farkli iilkelerden (Almanya, Fransa, italya, Belcika,
Liiksemburg, Kanada ve Tunus) alinan; AIRSAR, SIR-C, JERS-1, PALSAR1, ESAR,
ERS, RADARSAT, ASAR ve TerraSAR-X radar uydularinin SAR verileri ve arazide
Olciilen zemin nemi degerleri kullanilarak, Dubois, Oh, IEM ve AIEM radar geri
sacilim modelleri degerlendirilmistir. Sonug olarak Oh (1992) modeli, HH ve VV
polarizasyonlarinda en diisiik hata degerleriyle (RMSE 2.6 dB ve 2.4 dB) en iy1i uyumu
saglamigtir. Dubois modeli HH polarizasyonunda gercek veriler ile diisiik korelasyona
sahipken (RMSE 4.0 dB) VV polarizasyonunda daha iyi sonuglar vermistir (RMSE
2.9 dB). IEM ve AIEM modelleri Gauss korelasyon fonksiyonu ile yiiksek hata
degerleri bulunsa da, tistel korelasyon fonksiyonu kullanildiginda daha iyi
simiilasyonlar elde edilmistir. Baghdadi tarafindan modifiye edilen [IEM (IEM_B) ise
hem diisiik sapma (1.0 dB'den az) hem de diisiik hata degerleri (RMSE 2.0 dB'den az)

saglayarak radar verileri ile modeller arasindaki en iyi uyumu gostermistir.

Gao vd. (2017) arastirmalarinda Ispanya'nin Katalonya bolgesindeki Urgell
bolgesini ¢alisma alani olarak se¢misler ve zemin nemini elde etmek igin iki yontem
kullanmuslardir. Ik yéntem, Sentinel-1'in VV polarizasyonunu kullanarak tekrar
periyodundan faydalanip ters c¢evirme islemini optimize eden degisim tespit
yaklasimima dayanmaktadir. Ikinci yontem ise ardisik iki giinde gdzlenen Sentinel-1
radar geri sagilimlar arasindaki farki, NDVI optik indeksi ile iliskilendirir. Arazi
verileri kullanilarak yapilan dogrulamada, her iki yontem de 100 metrelik uzamsal
¢ozilinlirliik ile zemin nemi elde etmede etkili olduklarini kanitlamistir. Bu yontemlerin
en Oonemli avantaji ise herhangi bir alan kalibrasyonu gerektirmemesi ve gegmise ait

SAR verileri bulunan bitki ortiilii alanlara uygulanabilir olmasidir.

Baghdadi vd. (2006), caligmalarinda acik arazilerde, Oh ve Dubois yar1 ampirik
modelleri ile IEM tam ampirik geri sagilma modellerini dogrulamislardir. Bu
degerlendirme ERS-2, RADARSAT-1 ve ASAR uydularinin C-bandi SAR goriintiileri
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ile zemin pirizligi ve nem Olglimlerinden olugsan genis bir veri tabanina
dayanmaktadir. SAR sensorleri tarafindan Olgiilen radar sinyalleri ile modeller
tarafindan tahmin edilenler arasinda gozlemlenen farkliliklar, radar gelis agis1, zemin

nemi (m,) ve ylizey piirtizliik ytiksekligi ile iliskilendirilmistir.

Asadollah vd. (2023) iran'm Urmiye Golii Havzasi'nda uzaktan algilama
verilerinin zemin nemini tahmin etme etkinligi arastirmistir. Yeni bir yaklasimla
Gradient Boosting ve Support Vector Regression algoritmalari birlestirilerek GB-SVR
adl1 yeni regresyon yontemi gelistirilmistir. GLDAS, AMSR2 ve SMAP'ten 6 farkh
zemin nemi verisi kullanilarak 40 noktada tahmin yapilmistir. Uzaktan algilama
verileriyle yapilan tahmin, yerinde hava ve toprak sicakligi kullanarak yapilan

tahminden daha iyi sonuglar vermistir.

Ezzaher vd. (2019) Fas'in Tensfit havzasinda ¢iplak tarim topragi tizerinden
elde edilen Sentinel-1 uydu goriintiilerinden elde edilen geri sagilma katsayilar ile
yonlendirilen sagilma modelleri ve Destek Vektor Makinesi teknigini kullanarak
zemin neminin  tahmininde bulunmuslardir. ilk  olarak oy, Ve oy
polarizasyonlarindaki SAR geri sa¢ilim katsayilarinin yerinde zemin nemi verilerine
duyarlilig1 analiz edilmistir. Sonuglar oy, Ve oy ile karsilastirildiginda yiizey zemin
nemi ile oy, arasinda daha iyi bir korelasyon bulundugu goriilmiistiir. Daha sonra
Sentinel-1 uydusundan alinan geri sa¢ilim degerleri ile Oh ve IEM yontemleriyle
hesaplanan geri sagilim degerleri karsilastirilmistir. Ardindan, geleneksel modelleme
yaklasimi ile yapay zeka tabanli destek vektdér makinesi (SVM) teknigi
karsilastirilmistir. Zemin nemi tahmininde SVM teknigi, IEM modeline yakin sonuglar
vermistir. Ayrica, biiyiik alanlarda zemin nemi haritalart olustururken SVM tekniginin

zemin nemi tahmininde daha kullanigli oldugu sonucuna varilmistir.



2. UZAKTAN ALGILAMA iLE ZEMIN NEMI TAHMINi

Uzaktan algilama yontemleri ile zemin nemi belirlenmesi 1970'lerden beri
stirekli olarak gelismektedir, optik, termal ve mikrodalga (aktif ve pasif) uzaktan
algilama teknikleri kullanilmaktadir (Tavakol, 2021). Sentinel-1, ASCAT, Radarsat ve
AMSR gibi SAR uydular1 zemin nemi tahmininde verilerinden en ¢ok yararlanilan

uydulardir.

2.1 Uydu ve Radar Tiirleri

Bu boliimde pasif ve aktif uydu tiirleri tanimlanarak tez kapsaminda
verilerinden yararlanilan Sentinel-1 A uydusu hakkinda detayli bilgi verilmistir. Daha
sonra SAR uydu verileri kullanilarak zemin nemi tahmin yontemleri ve islem adimlari
aciklanmustir. Pasif Uydular dogal kaynaklardan yansiyan veya yayilan optik ve 1s1
mikrodalgalarin1 algilar. Pasif uydulara 6rnek olarak gosterilebilecek NASA'nin
MODIS ve Landsat ile ESA’nin Sentinel 2 uydulari; atmosfer bilimi ve ¢evre izleme
alanlarinda kullanilarak, yeryiiziindeki degisiklikleri ve dogal kaynaklar1 belirlemek
amaciyla tasarlanmigtir. Aktif uydular olumsuz hava kosullarindan ve bulutlardan
etkilenmediginden pasif uydulara gore daha kullamighidir. Giiniimiizde aktif uydular
SAR (Synthetic Aperture Radar — Yapay Aciklik Radar) denilen yan bakish radarlara
sahiptir.

Radar verilerinin konumsal ¢oziiniirliigii, sensoér dalga boyunun ve sensoriin
anteninin uzunlugu ile orantilidir. Dalga boyu ne kadar uzun olursa antenin boyunun
o kadar uzun olmasi gerekmektedir, bu durumun Oniine gegebilmek i¢in Yapay
Aciklikli Radarlar gelistirilerek kisa antenlerden daha biiyiik dalga boyu elde
edilebilmistir. 1952'de Goodyear sirketinden Wiley tarafindan “Doppler Beam -
Sharpening” sistemi gelistirilmistir. Bu sistem yandan bakan radar degildir, 151n 6nden
yaklasik 45° egimli olarak ¢alismaktadir. Arizona'daki Litchfield’de, Goodyear radar
arastirma grubu, Wiley'nin konseptini kullanarak 1953'te bir DC-3 ucaginda ugurulan
ilk SAR sistemini kurdular.

SAR uydulan P, L, S, C ve L dalga boylarindan veri almaktadir (Sekil 2.1).

Tablo 2.1’de SAR sensorii kullanan bazi uydularin listesi verilmistir.
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Sekil 2.1: Elektromanyetik Spektrum ve SAR Bantlar1
(https://www.earthdata.nasa.gov/learn/backgrounders/what-is-sar)

Tablo 2.1: SAR uydulari

Uydu Gorev Zamam Bant Kurum / Ulke
Sentinel-1 2014 — ... C Band ESA (Avrupa Uzay Ajansi)
Radarsat-2 2007 — ... C Bandi Kanada Uzay Ajanst
Alos/Palsar 2006 — 2011 L Band: JAXA (Japon Uzay Ajansi)

RISAT 1 2012 - 2018 C Bandi ISOR / Hindistan
RISAT-2 2009 — 2021 X Bandi ISOR / Hindistan
SAOCOM 2018 — ... L Band: CONAE / Arjantin

Radar hem gonderim hem de alim yollarinda analiz edilen polarizasyonu
kontrol ederek farkli polarizasyonlardaki sinyalleri de toplayabilir. Polarizasyon,
iletilen elektromanyetik dalganin salindig1 diizlemin yonelimini ifade eder.
Yonlendirme herhangi bir agida gerceklesebilirken, SAR sensorleri genellikle
dogrusal olarak polarize edilmis sinyaller gonderir. Yatay polarizasyon H, dikey

polarizasyon ise V ile gosterilir.

Radar sensorlerinin avantaji, sinyal polarizasyonunun hem génderim hem de
alim asamalarinda hassas bir sekilde kontrol edilebilmesidir. Dikey (V) olarak

gonderilen ve yatay (H) olarak alinan sinyaller, VH olarak gosterilir. Alternatif olarak,


https://www.earthdata.nasa.gov/learn/backgrounders/what-is-sar

yatay (H) olarak gonderilen ve yatay (H) olarak alinan bir sinyal HH olarak gosterilir
ve benzer sekilde devam eder. Bu farkli polarizasyonlardan gelen sinyal giiciiniin
incelenmesi, goriintiilenen yiizeyin yapis1 hakkinda bilgi tasir. Bu bilgiler, piiriizli

yiizey, hacimsel ve ¢ift yonlii sagilma olmasina dayanarak elde edilir.

Cift yansimali
Hacimsel
-m
L ‘ = : Polarizasyonlara gore bagil sagciima gici
) e L
— / :: Pirizli yuizey sacilimi
L1 2
E 1 Cift yansimali sagilimi
i : aE
Porozli Yozey T Hacimsel Sacilimi
am
I /v -
2

Sekil 2.2: Yansimay1 etkileyen unsurlar
(https://lwww.earthdata.nasa.gov/learn/backgrounders/what-is-sar)

e Piiriizlii yiizey sacilmasi, ¢iplak toprak veya su gibi ylizeylerde meydana gelen
sacilma tiirlidiir ve genellikle VV sacilmasiyla en hassas sekilde iligkilidir.

e Hacimsel sagilma, 6rnegin agaglarin yapraklar: ve dallari tarafindan olusturulan
sacilmay1 igerir ve genellikle VH veya HV gibi ¢apraz polarize verilere en hassas
sekilde duyarlidir.

e (ift yansimali sacilma, binalar, aga¢ gdvdeleri veya suda kalan bitki Ortiisii gibi
unsurlar tarafindan olusturulur ve genellikle HH polarize edilmis bir sinyale en

hassas sekilde duyarlidir.

2.2 SARUYDULARI

Aktif mikrodalga uzaktan algilamadaki Sentetik Aciklikli Radar (SAR),
yiiksek uzaysal ¢Oziiniirliige sahiptir ve toprak yiizeyinin ince bilgi 6zelliklerini
yakalayabilir. SAR, sensoriin kendi enerjisini iirettigi ve ardindan diinya ile etkilesime
girdikten sonra geri yansiyan enerji miktarmi kaydettigi aktif bir veri toplama
yontemidir. Optik goriintii, bir fotografi yorumlamaya benzerken, SAR verileri yilizey
ozellikleri (yap1 ve nem gibi) ile tepki gdsteren sinyali analiz etme agisindan farkli bir

yaklasim gerektirir.



Bu c¢aligmada Sentinel-1A uydusunun verileri kullanilmistir. 13 Nisan 2014’te
firlatilan Sentinel-1, Avrupa Komisyonu (EC) ve Avrupa Uzay Ajansi'nin (ESA)
Kopernik ortak girisimi i¢in Avrupa Radar uydusudur. Sentinel-1 uydusu, 12 giinliik
bir tekrar donglisii ve tek bir uydu i¢in 175 yoriinge ile kutuplara yakin, giinese
eszamanli bir yoriingededir. Sentinel-1A ve Sentinel-1B, ayni yoriinge diizlemini
180°'lik bir faz farkiyla paylasir. iki uydu ¢alisir durumundayken tekrar dongiisii alt1
giindiir. Sentinel-1 uydusunda farkli ¢oziiniirliikleri (5 m’den az) ve kapsamlar1 (400
km’ye kadar) olan C-bantl 4 tane 6zel goriintiileme sistemi vardir. Sentinel-1, 5.405
GHz frekansinda ¢aligsan tek bir C-band1 sentetik agiklikli radara sahiptir. Sentinel-1,
asagida aciklanan dort 6zel alim modunda calisir (Sekil 2.3).

e  Serit haritas1 (SM): Serit haritas1 (Stripmap modu), yiiksek ¢oziiniirliklic SAR
goriintiileri elde etmek i¢in kullanilir. Stripmap modu, detayli arazi izleme ve
degisiklikleri tespit etme gibi uygulamalarda etkilidir.

o Interferometrik Genis alan (IW): Bu tez calismasinda Interferometrik Genis alan
(Interferometric Wide Swath) tarama modu verileri kullanilmistir. IW modu ile
5X20 m uzamsal ¢oziiniirliikte ve 250 km?’lik bir alanda Tek Bakisli Kompleks
(Single Look Complex-SLC) veri toplanabilir (Sekil 2.4). IW Swath SLC iirtinleri,
alt gortntiilerden olugsmaktadir ve bu alt goriintiiler iglenerek veri SLC’den Yer
Mesafesi Belirli (Ground Range Detected - GRD) veriye doniistiiriiliir. SLC,
uydudan alinan yoriinge ve konum verileri kullanilarak cografi referanslandirilmis
ve radardan her yansitict nesneye goriis hatti olarak tanimlanan egim aralig
odaklanmis SAR verilerinden olusur. Egim aralii, dogal radar menzili gézlem
koordinatidir. SLC goriintiisti faz bilgilerini koruyan mevcut tam sinyal bant
genigligini ve karmasik sayilar1 (gercek ve sanal bilesenleriyle) kullanarak her
boyutta tek bir goriiniim igerir. Gorlintiiler, uydudan gelen yoriinge ve konum
verileri kullanilarak cografi referansli hale getirilmis ve azimut Dbi-statik
gecikmesi, yiikseklik anten diizeni ve menzil yayilma kaybi i¢in diizeltilmektedir.
Seviye-1 GRD verileri, WGS84 Diinya elipsoid modeli kullanilarak
koordinatlandirilmis, ¢oklu bakilmis ve yer menziline yansitilmis odaklanmis
SAR verilerinden olusur.

e  Ekstra Genis Alan (EW): Ekstra Genis Alan (Extra-Wide Swath) modu, genis bir

izleme alanini kapsayan, ancak daha diistik ¢oziintirliiklii SAR goriintiilerini elde
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etmek icin kullanilir. Bu mod, 6zellikle biiyiik alanlardaki genel izleme ve afet
yonetimi gibi uygulamalarda kullanilir.

Dalga Modu (WV): Dalga Modu (Wave mode), Sentinel-1 uydusunun su
ylizeyindeki dalga 6zelliklerini incelemek amaciyla kullanilan bir modudur. Bu
modda, kiy1 bolgelerindeki deniz dalga 6zellikleri ve okyanus akintilar1 gibi su
yiizeyi Ozellikleri daha detayli bir sekilde gézlemlenir. Dalga Modu, 6zellikle

okyanus arastirmalarinda kullanilir.

Ucus yoni

Alt uydu rotasi
Yoringe

Yoksekligi

" -700KM

Iw

Sekil 2.3: SENTINEL-1 Gortintii Alma Modlar (https://sentinels.copernicus.eu/web/sentinel/user-
guides/sentinel-1-sar/acquisition-modes)

Sekil 2.4: Ornek IW SLC gbriintiisii (https:/sentinels.copernicus.eu/web/sentinel/user-
guides/sentinel-1-sar/acquisition-modes/interferometric-wide-swath)
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Sentinel-1 uydusunun goérevi basladiktan sonra zemin nemi ile ilgili yaymlarin
sayist Onemli Olglide artmistir. Sentinel-1 uydular1 goriintiileri yalnizca gift
polarizasyonlu modda alir; bu nedenle zemin nemi tahmini i¢in kullanilan doért
polarizasyonlu veriler igin gelistirilen geri sa¢ilim modelleri kullanilamaz.
Arastirmacilar, ampirik denklemlerden tahmin edilebilen, bilinmeyen yiizey
puriizliliigii parametresini azaltarak geri sagilim modellerini degistirdiler. Bu, cift

polarize verilerden zemin nemini tahmin etmeyi saglar (Singh, 2023).

2.3 SAR Verileri ile Zemin Nemi Tahminleri

Mikrodalga gorlntillerinden zemin nemini tahmin etmek icin radar
sinyallerinin geri sagilma mekanizmasini temel alan farkli modeller (ampirik, yari
deneysel ve teorik) gelistirilmistir (Singh, 2023). Sekil 2.5’te SAR verileri kullanilan

zemin nemi tahmin modellerinin siniflandirmasi gériilmektedir.

Zemin Nemi Tahmininde Kullanmilan Modeller

|

Teorik Ampirik — Yari Ampirik
Kiigiik Pertiirbasyon Modeli Kirchhoff Modeli
i VI(Vnmhinc !idilcrylf :
. 5 Oh 1992 Dubois 1995
Integral Denklem Modeli (IEM) i
x Degistirilerek
Degistirilerek! i ;
' i Baghdadi 2006 Gelistirilmis
Gelistirilmis Integral Baghdadi 2002, 2004, Dubois Modeli
Denklem Modeli 2006, 2011, 2015
Oh 1994 Oh 2002 Oh 2004 Su Bulutu Modeli (WCM)

Gelistirilmis
Su Bulutu Modeli (WCM)

Sekil 2.5: SAR Verileriyle Zemin Nemi Tahmininde Kullanilan Modeller (Singh, 2023)

SAR verileri ile tahmin yapabilmek igin geri yansima degerleri (o) elde

edilmesi gerekmektedir. Sentinel-1 uydusunun geri yansima verilerine ulasabilmek
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icin ESA tarafindan gelistirilen SNAP programi yardimiyla 6n islemler yapilarak o

degerleri elde edilmistir. Sekil 2.6 GRD goriintiilerinin 6n isleme adimlarin

gostermektedir.

Yoriinge Diizeltmesi l—-l Termal Giiriiltilleri Kaldirma |—-| Siur Giiriiltiisti Kaldirma |—°| Kalibrasyon |—'| Arazi Diizeltmesi

Sekil 2.6: GRD goriintiilerin 6n igleme adimlari

On islem adimlar asagida agiklanmaktadir.

e Yoriinge Diizeltmesi (Apply Orbit File): SAR uydularinin kesin yoriinge bilgisi
veriler alindiktan birkag giin sonra elde edilebilmektedir. Apply Orbit File komutu
yardimiyla dogru yoriinge vektorleri otomatik olarak indirilmekte ve SAR
verilerindeki yoriinge durum vektorleri otomatik olarak diizeltilerek yoriingede
olusacak hatalar ortadan kaldirilmaktadir.

e Termal Giirtltiileri Kaldirma (Thermal Noise Removal): Sentinel-1 goriinti
yogunlugu, oOzellikle ¢apraz polarizasyonda termal giiriilti tarafindan
bozulmaktadir. Termal giiriiltiileri kaldirma komutu kullanilarak termal giiriiltii
sebebiyle bozulan Sentinel-1 goriintii yogunlugu diizeltilmekte boylece arka
sa¢ilma sinyali normallestirilerek seritler aras1 kesintiler azaltilmaktadir.

e Smur Giriiltiisiit Kaldirma (Border Noise Removal): Diinya'nin egriligindeki
degisiklik goriintii kenarlarinda radyometrik bozulmalara neden olur. SNAP'te
siir giiriiltiisii giderme algoritmasi, kenarlardaki diislik yogunluklu giiriiltiiyii ve
gecersiz verileri diizeltmek i¢in tasarlanmistir.

o Kalibrasyon (Calibration): Sentinel-1 verilerinin iginde kalibrasyon vektorleri
kayitlt olarak bulunmaktadir. SAR kalibrasyonunun amaci, piksel degerlerinin
radar geri sagilimina dogrudan baglanabilecegi goriintiiler tiretmektir.

e Arazi Diizeltmesi (Terrain Correction): Arazi diizeltmesi, sayisal yiikseklik

modeli kullanilarak her bir pikselin konumunu diizeltmektir.
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Bu islemler tamamladiktan sonra uygun olan teorik, ampirik, yar1 ampirik

model segilerek Sekil 2.5’te tanimlandigi iizere zemin nemi tahminleri yapilabilir.

Oh 1992, 1994, 2002 ve 2004 yillarinda SAR wverileri iizerinde yaptigi
calismalarla farkli arazi tiirlerinde sa¢inim Olgerden alinan geri saginim degerlerini
kullanarak yar1 ampirik modeller gelistirmistir. Bu c¢aligmada Oh 2002 modeli

kullanilacaktir.

1992 yilinda gelistirilen ilk Oh modeli, 10" ila 70" arasinda degisen gelis
acilarinda; L, C ve X bant frekanslarinda, farkli piiriizliilik ve nem kosullar1 altinda
¢iplak zeminler igin gelistirilmistir (Oh, 1992). Modelde espolarizasyon orani (p)
(Denklem 2.1) ve capraz polarizasyon orani (() (Denklem 2.2) kullanilir.

2

1
) N A
== i ()] e
q=2= 023/L[1 -] (2.2)

Burada, k, dalga numaras1 (k=2w/)); 6, gelis agisi; h, piiriizliiliik yiiksekliginin

ortalamasi ve I'., ylizeyin diiseyde Fresnel yansimasidir (Denklem 2.3).

1-V& |2

L= |1+\/s_r

(2.3)

Burada, &r, dilektrik katsayisidir.

Capraz polarizasyon oranina (q) gelis agisinin etkisi de eklenerek (Denklem

2.4) model daha da gelistirilmistir (Oh, 1994).

q =22 = 0.25/T (0.1 + sin®%0)[1 — e~ 4-1ETIk)] (2.4)

Oh’un 2002 yilinda yaptigi ¢alismada p (Denklem 2.5) ve q (Denklem 2.6)
tamamen yenilenmis, ayrica g,,Vve zemin nemi (m,,) ile iligskisi (Denklem 2.7)’de
verilmistir. Denklemler 0.04-0.35 6lgiilen zemin nemi degerleri arasinda 0.13-6.98 cm
arasindaki piirtizliliik yiikseklikleri ve 10°-70° arasindaki gelis acis1 degerleri igin

gecerlidir.
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0.35m,,~0:65

1.4
p=1— (9?)0) e—04(kh) (2.5)
n 1.2 0.8
g =01 (5 +sin1360) " [1 - 0okN"] (2.6)
_ 0.7 2.2 _ ,—0.32 (kh)'8
opn = 0.11m, " "cos““0 (1 —e ) (2.7)

Burada, m,,, zemin nemi; [, korelasyon uzunlugudur.

Oh (2004)’e gore piiriizliilik parametresinde ¢apraz ¢ oranin duyarsizligi ve
sahada korelasyon uzunlugunu 6l¢me hatalar1 nedeniyle korelasyon uzunlugunun

alinmasi dogru olmayacagi i¢in Denklem 2.8 6nerilmistir.

q = 0.095(0.13 + sin1.50)14[1 — e~ 13%M°?) (2.8)

Piirtizliliik (h) arazide yerinde oOlgiilebilecegi gibi SAR uydularindan elde
edilen geri sacilim degerleri kullanilarak da hesaplanabilir. Bu ¢alismada, Srivastava
ve dig.’nin 2008 yilinda 6nerdigi formiille (Denklem 2.9) h degerleri hesaplanmistir.
Srivastra ve arkadaglar1 57 farkli noktadan topladiklari verilerin 42 noktasinin
degerlerini modeli gelistirmek i¢in, rasgele secilen 15 noktanin degerlerini ise modeli

dogrulamak i¢in kullanmiglardir.
h =427+ 0.22 [0y, — Oyl (2.9)

Burada, g, ve g, geri sagilimin desibel cinsinden degerleridir.
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3. MATERYAL VE YONTEMLER

Bu boliimde tez kapsaminda gbézoniine alinan meteoroloji istasyonlar1 ve
buralarda Slgiilen zemin nemi degerleri ile zemin nemi tahmini i¢in kullanilan uydu

verileri ele alinacaktir.

3.1 Meteoroloji istasyonlarinda Olciilen Zemin Nemi Degerleri

Bu calismada Denizli ve civarindaki 6 adet meteoroloji istasyonunun 2016 —
2021 yillar1 arasinda dlgiilen 20 cm derinligindeki zemin nemi degerleri kullanilmastir.
Meteoroloji istasyonlarinin konumlar1 Sekil (3.1)’deki haritada ve koordinatlar1 Tablo

(3.1)’de verilmistir.

Oh modelinin %35’ten kiiciik zemin nemi degerlerinin hesaplanmasinda
kullanilmasi Onerilmistir. Meteoroloji istasyonlarinda Olgiilen zemin nemi (m,,)
degerleri ondalik olarak alinmis ve Ekler A-F’de verilmistir. Ornek olarak Denizli
meteoroloji istasyonundan alinan zemin nemi degerleri ve tarihlerinin bir kism1 Tablo

(3.2)’de verilmektedir.

N
Terod e
Civril
Giney L 4
2 2 Dinar
Nazilli
* Depizli
L 4
Tefenni
*
qeoud®
covav®
0 95 190 Sources: Esri, GEBCO, NOAA, NEtional Geograghic, Garmin) HERE.
L | 1 | | km Geona and other contribUtBrHESTi) Garmin, GEBGE, NOAANGDC, snd
ther cos s

Sekil 7.1: Meteoroloji Istasyonlariin Konumlari

Tablo 2.1: Meteoroloji Istasyonlarin Koordinatlart

Sira No Yer Koordinat
1 Denizli 37.761914° 29.091955°
2 Giliney 38.151337° 29.058551°
3 Civril 38.261833° 29.713175°
4 Nazilli 37.913364° 28.342865°
5 Dinar 38.059722° 30.153178°
6 Tefenni 37.316382° 29.778836°
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Tablo 3.2: Denizli meteoroloji istasyonunda 6lgiilen 6rnek zemin nemi degerleri

No Veri Tarihi my No Veri Tarihi my
1 14.01.2016 0.140 40 11.12.2018 0.204
2 7.02.2016 0.140 41 23.12.2018 0.180
3 2.03.2016 0.092 42 4.01.2019 0.205
4 26.03.2016 0.138 43 16.01.2019 0.209
5 19.04.2016 0.090 44 28.01.2019 0.191
6 13.05.2016 0.090 45 9.02.2019 0.193
7 12.06.2016 0.080 46 21.02.2019 0.150
8 6.07.2016 0.070 47 5.03.2019 0.144
9 18.07.2016 0.062 48 17.03.2019 0.130
10 30.07.2016 0.060 49 29.03.2019 0.118
11 11.08.2016 0.060 50 10.04.2019 0.150
12 23.08.2016 0.063 51 22.04.2019 0.116
13 28.09.2016 0.080 52 4.05.2019 0.104
14 10.10.2016 0.070 53 16.05.2019 0.102
15 22.10.2016 0.070 54 28.05.2019 0.100
16 3.11.2016 0.060 55 9.06.2019 0.090
17 15.11.2016 0.080 56 21.06.2019 0.110
18 27.11.2016 0.070 57 3.07.2019 0.095
19 9.12.2016 0.105 58 15.07.2019 0.097
20 21.12.2016 0.110 59 27.07.2019 0.090
21 9.01.2018 0.177 60 8.08.2019 0.080
22 21.01.2018 0.184 61 20.08.2019 0.070
23 26.02.2018 0.187 62 1.09.2019 0.070
24 10.03.2018 0.178 63 13.09.2019 0.074
25 22.03.2018 0.150 64 25.09.2019 0.097
26 3.04.2018 0.170 65 7.10.2019 0.080
27 15.04.2018 0.130 66 19.10.2019 0.080
28 27.04.2018 0.110 67 31.10.2019 0.080
29 9.05.2018 0.100 68 12.11.2019 0.080
30 21.05.2018 0.094 69 24.11.2019 0.080
31 2.06.2018 0.187 70 6.12.2019 0.130
32 14.06.2018 0.150 71 18.12.2019 0.120
33 26.06.2018 0.140 72 30.12.2019 0.187
34 8.07.2018 0.108 73 2.01.2017 0.148
35 20.07.2018 0.100 74 14.01.2017 0.170
36 1.08.2018 0.110 75 26.01.2017 0.179
37 25.08.2018 0.090 76 7.02.2017 0.130
38 6.09.2018 0.080 77 19.02.2017 0.110
39 18.09.2018 0.080 78 3.03.2017 0.163
40 30.09.2018 0.080 79 15.03.2017 0.149

3.2  Uydu Verileri

Calismada gozoniine alinan zemin nemi Olglimlerinin yapildig: tarihlerde
Sentinel-1A uydusu tarafindan alinan ve meteoroloji istasyonlarinin bulundugu
noktalar1 kapsayan 161 adet GRD goriintiisii zemin nemi hesaplamalarinda veri olarak
kullanilmistir. SNAP programi kullanilarak 6n islemleri yapilmis 6rnek bir GRD

goriintiisii Sekil 3.2°de verilmektedir.
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Sekil 8.2: SNAP programinda 6n iglemleri yapilmis 6rnek GRD goriintiisi

Oh 2002 modeli (Denklem 2.7) igin gerekli olan geri sagilim (o) ve diisiis
acist (0) degerleri, Boliim 2.2.2'de agiklanan islem adimlart sonucunda SNAP
programut ile elde edilmistir. Sentinel-1 uydusunun dalga boyu degeri 5.5465763 cm
(Copernicus, 2024) alinarak dalga numaras1 k =1.132804268 olarak hesaplanmistir.
Istasyonlarin koordinatlarindan alman geri sagilim degerleri ve o6lgiim yapilan
giinlerdeki istasyon bazli zemin piiriizliliik degerleri (h) Denklem (2.9) kullanilarak
hesaplanmistir, Ekler G - L’de. Ornek olarak Denizli meteoroloji istasyonunun
koordinatlarindan alinan diisey-yatay (vh) ve diisey-diisey (v) geri sagilim degerleri

ile desibel karsiliklarinin bir kismu tarihleriyle beraber Tablo (3.3)’de verilmektedir.

Tablo 4.3: Denizli meteoroloji istasyonunu 6rnek geri sagilim ve hesaplanan piiriizliik degerleri

No | Veri Tarihi Oph Opy oy (DB) 0y (DB) h (cm)
1 | 14.01.2016 0.015 0.176 -18.157 -7.555 1.94
2 | 7.02.2016 0.020 0.080 -16.994 -10.976 2.95
3 | 2.03.2016 0.012 0.077 -19.053 -11.152 2.53
4 | 26.03.2016 0.035 0.062 -14.499 -12.072 3.74
5 | 19.04.2016 0.030 0.098 -15.215 -10.083 3.14
6 | 13.05.2016 0.012 0.143 -19.302 -8.445 1.88
7 | 12.06.2016 0.045 0.077 -13.505 -11.137 3.75
8 | 6.07.2016 0.017 0.057 -17.573 -12.472 3.15
9 | 18.07.2016 0.036 0.061 -14.436 -12.177 3.77

10 | 30.07.2016 0.025 0.060 -16.025 -12.245 3.44

11 | 11.08.2016 0.029 0.069 -15.376 -11.627 3.45

12 | 23.08.2016 0.031 0.092 -15.077 -10.369 3.23

13 | 28.09.2016 0.021 0.106 -16.701 -9.746 2.74

14 | 10.10.2016 0.033 0.074 -14.768 -11.297 351

15 | 22.10.2016 0.032 0.120 -14.934 -9.221 3.01
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3.3 istatistik Yontemler

Tez kapsaminda ilk asamada yerinde Olciilen zemin nemi ve geri sagilim
degerleri arasindaki iligkiyi incelemek icin istatistik parametreler kullanilarak
karsilastirma yapilmustir. Ikinci asamada ise yerinde 6lgiilen zemin nemi degerleri ve
Oh 2002 modeli ile tahmin edilen zemin nemi degerleri karsilastirtlmistir. Bu boliimde

karsilastirmalarda kullanilan istatistik parametreler ve testler agiklanacaktir.

3.3.1 Kolmogorov-Smirnov Testi

Bu calismada veri kiimesinin normal dagilima uygunlugu Kolmogorov-
Smirnov dagilim uygunluk testi ile kontrol edilmistir. Kolmogorov-Smirnov, bir veri
orneginin varsayilan siirekli dagilim olan F(X)'e uygunlugu degerlendirmek igin
tasarlanmis tek 6rnekli bir testtir (De Sa, 2007). Kolmogorov-Smirnov uygunluk testi
icin Denklem 3.1°de verilen D istatistigi kullanilir ve sifir hipotezi su sekilde formiile

edilir:
Ho: Veri degiskeni X, F(x) = kiimiilatif olasilik dagilimina sahiptir.
Dn = max | F(x) — F'(x) |, her farkl Xii¢in (3.1)
Burada F’(X), gdzlemlenen 6rnegin kiimiilatif dagilimidir.

Tez g¢alismasinda Olglilen zemin nemi, geri sacilim degerleri ve Oh 2002
modeli kullanarak tahmin edilen zemin nemi degerlerinin %5 anlamlilik diizeyinde

Kolmogorov-Smirnov yontemi ile normal dagilima uygunluklari test edilmistir.

3.3.2 Model Performans Degerlendirmesinde Kullanilan Parametreler

Tez kapsaminda karsilastirma indisleri olarak asagidaki istatistik parametreler

kullanilmistir:

e Ortalama mutlak fark: Veri dizilerinin karsilikli elemanlar1 arasindaki farklarin

mutlak degerlerinin ortalamasidir. R kodu: mean(abs(datal - data2))
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e Medyan farki: Veri dizilerinin karsilikli elemanlar1 arasindaki farklarin
medyanidir. R kodu: median(datal - data2)

e Standart sapma farki: Veri dizilerinin karsilikli elemanlar1 arasindaki farklarin
standart sapmasidir. R kodu: sd(datal - data2)

e Kok ortalama kare sapma (RMSD): Veri dizilerinin karsilikli elemanlari
arasindaki farklarin kareleri ortalamasinin karekokiidiir. R kodu: sqrt(mean((datal
- data2)"2))

o Pearson korelasyon Katsayisi: x ve y degiskenlerinin n adet 6rnek veri ¢iftinden
Pearson Korelasyon katsayisi (rxy veya r) Denklem 3.2 ile hesaplanabilir (De Sa,
2007).

Sxy

r = rXY == SxSy

3.2
Burada, syy, x ve y degiskenleri arasindaki kovaryans olup Denklem 3.3 ile

hesaplanir; Sx ve Sy sirasiyla x ve y degiskenlerinin standart sapmalaridir.

Sxy = 2= (i =)y —¥) /(n—1) (3.3)

Burada x ve y sirasiyla x ve y degiskenlerinin aritmetik ortalamalari; n,

dizilerde bulunan karsilikli eleman sayisidir. R kodu: cor(datal, data2)

3.3.3 istatistik Testler

Oh 2002 modeli ile elde edilen zemin nemi tahminlerinin gézlem degerleriyle
uygunlugu asagidaki istatistik testlerle sinanmistir. Gézlem ve model sonuglarinin
ortalamalar1 arasindaki uygunluk igin Welch t testi, aym dagilimdan gelip
gelmediklerini test etmek icin Mann—-Whitney U testi, varyanslar arasindaki uygunluk
icin F testi ve gozlem ile model arasindaki korelasyon katsayisinin sifira esit olup

olmadigini test etmek igin t-testi kullanilmustir.

o  Welch t-testi: Welch t-testi veya esit olmayan varyanslar t-testi, iki 6rneklemin
esit ortalamalara sahip oldugu hipotezini test etmek i¢in kullanilan bir testtir.

Welch t-testinin istatistigi Denklem (3.4) ile hesaplanir (Ergin, 2023).
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Burada X, orneklerin aritmetik ortalamalari; S, 6rneklerin varyanslari ve n,

orneklerin eleman sayilaridir. R kodu: t.test(datal, data2).

e Mann — Whitney U Testi: Mann-Whitney testi, iki érneklemin ayni dagilimdan
gelip gelmedigini incelemek kullanilan bir parametrik olmayan istatistik testtir.
Ayni zamanda Wilcoxon siralama toplamu testi veya Wilcoxon-Mann-Whitney
testi olarak da bilinmektedir. (De Sa, 2007). U-testi istatistikleri Denklem (3.5) ve
Denklem (3.6) ile hesaplanir (Ergin, 2023).

nA>nB:U:TA—@ (35)
nA<nB:U:TB—%B+1) (36)

Burada n, 6rneklemlerin bityiikliigii; T, 6rneklem sira numaralari toplamidir. R
kodu: wilcox.test(datal, data2)

o  F-Testi: F testi varyanslar1 s3 ve s3 ile drnek boyutlart nA ve nB olan iki bagimsiz
veri Orneginin ayni varyansa sahip olup olmadiklarini test etmek icin kullanilir.
Test istatistigi Denklem (3.7)’ gore hesaplanmaktadir (De Sa, 2007). R kodu:
var.test(datal, data2)

F=24 (3.7)

o Korelasyonun Test Edilmesi igin t testi: Karsilikli olarak n elemana sahip iki 6rnek
degiskeni arasinda hesaplanan Pearson korelasyon katsayisinin sifirdan anlamli
derecede farkli olup olmadigini belirlemek i¢in Denklem 3.8 ile hesaplanan test

istatistigi kullanilabilir. (De Sa, 2007). R kodu: cor.test(datal, data2).

(3.8)
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4. SONUCLAR VE ONERILER

Bu béliimde, Tablo 3.2°de 6rnegi verilen meteoroloji istasyonlarindan alinan
zemin nemi degerleri (my), Tablo 3.3’te 6rnegi verilen geri sa¢ilim degerleri (o, Ve
0,) ve Tablo 4.1°de 6rnegi verilen Oh 2002 (Denklem 2.9) modeli kullanilarak tahmin
edilen zemin nemi degerleri istasyon bazli olarak karsilastirilmistir. Sentinel-1
uydusunun GRD goriintiilerinden Oh 2002 (Denklem 2.9) kullanilarak tahmin edilen
zemin nemi degerleri Ekler M- S’de verilmistir. Ornek olarak Denizli meteoroloji
istasyonunda o6lgiilen ve istasyon koordinatlarindaki uydu verileri ile Oh 2002 modeli

kullanilarak tahmin edilen zemin nemi degerlerinin bir kismi Tablo (4.1)’de

verilmektedir.

Tablo 5.1: Denizli istasyonunun 6rnek tahmin edilen zemin nemi degerleri

No Istasyon Veri Tarihi my
1 Denizli 14.01.2016 0.140
2 Denizli 7.02.2016 0.140
3 Denizli 2.03.2016 0.092
4 Denizli 26.03.2016 0.138
5 Denizli 19.04.2016 0.090
6 Denizli 13.05.2016 0.090
7 Denizli 12.06.2016 0.080
8 Denizli 6.07.2016 0.070
9 Denizli 18.07.2016 0.062
10 Denizli 30.07.2016 0.060
11 Denizli 11.08.2016 0.060
12 Denizli 23.08.2016 0.063
13 Denizli 28.09.2016 0.080
14 Denizli 10.10.2016 0.070
15 Denizli 22.10.2016 0.070
16 Denizli 3.11.2016 0.060
17 Denizli 15.11.2016 0.080
18 Denizli 27.11.2016 0.070
19 Denizli 9.12.2016 0.105
20 Denizli 21.12.2016 0.110
21 Denizli 9.01.2018 0.177
22 Denizli 21.01.2018 0.184
23 Denizli 26.02.2018 0.187
24 Denizli 10.03.2018 0.178
25 Denizli 22.03.2018 0.150
26 Denizli 3.04.2018 0.170
27 Denizli 15.04.2018 0.130
28 Denizli 27.04.2018 0.110
29 Denizli 9.05.2018 0.100
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4.1  Model Sonuclarimin Degerlendirilmesi

Model sonuglari iki farkli sekilde degerlendirmistir. Ilk olarak her meteoroloji
istasyonu i¢in My , g,y , 0, Ve Oh 2002 modeli degerlerinin temel istatistikleri
(Aritmetik ortalama, Medyan, Standart Sapma, Kartiller arasindaki fark)
hesaplanmistir. Daha sonra ayni parametrelerin Kolmogorov-Smirnov normal dagilim
uygunluk testleri yapilmistir. Son olarak, my — gy, Mv — g, ve my — Oh 2002 veri
ciftleri i¢in hesaplanan Pearson Korelasyon katsayisi degerleri ile Pearson korelasyon
katsayisinin sifira esitligi testi sonuglar1 hesaplanmistir. Ayrica sadece my — Oh 2002
ciftleri i¢cin hesaplanan Ortalama mutlak fark, Medyan farki, Standart sapma farki,
RMSD karsilastirma indisi degerleri ile T, U ve F testi sonuglar1 da Tablolar 4.2 — 4.7
arasinda verilmistir. Yine her meteoroloji istasyonu igin my ve Oh 2002 modeli
degerlerinin yogunluk grafikleri, histogramlari, QQ grafikleri, my ile o, Ve o, ve Oh

2002 model sonuglar1 arasindaki sagilim grafikleri sekillerde gosterilmistir.
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Sekil 9.1: Denizli meteoroloji istasyonu i¢in Sagilim grafikleri
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Tablo 6.2: Denizli istasyonunun istatistikleri ve karsilastirma testlerinin sonuglari

Istatistik my Ouh Oy Oh 2002
Aritmetik Ortalama 0.115 0.019 0.075 0.019
Medyan 0.106 0.017 0.068 0.017
Standart Sapma 0.042 0.010 0.035 0.010
Kartiller Aras1 Fark 0.070 0.013 0.044 0.013
Test Parametre my Ouh Ouv Oh 2002
Kolmogorov- Dn 0.106 0.112 0.112 0.141
Smirnov Testi p 0.052 0.033 0.036 0.003
Degisken Ciftleri
Test Parametre

(mv—oayp) | (My—0y,y) | (My—Oh 2002)

Pearson Korelasyon

Katsayisi r 0.137 -0.261 0.114
Korelasyon Katsayisinin t 1.7407 | -3.417243 1.446
Sifira Esitligi Testi D 0.084 0.001 0.150
i t -6.303
T-testi
P ~0
U 9242
U-Testi
P ~0
F 0.110
F-Testi
P ~0
Ortalama
mutlak fark 0.101
Medyan
0.041
Karsilagtirma indisleri farki
Standart
0.128
sapma farki
RMSD 0.143

Tablo 4.2°deki Pearson korelasyon katsayilari incelendiginde dlgiilen zemin
nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olgililen zemin nemi degerleri ile o, ve dlgiilen
zemin nemi degerleri ile Oh 2002 modeli degerleri arasindaki Pearson korelasyon
katsayilarinin sifira esit kabul edilebilecegi goriilmektedir. Yine my ile Oh 2002

degerleri arasinda yapilan T, U ve F testleri de reddedilmektedir.
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Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig1 kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.2).
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Sekil 10.2: Denizli meteoroloji istasyonu igin yogunluk, histogramlar1 ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gore Denizli meteoroloji istasyonunda
Olciilen zemin nemi degerlerinin %5 anlamlilik diizeyinde normal dagilima uyum
gosterdigi, Oh 2002 modeli sonuglarinin normal dagilima uymadig: gortilmiistiir. Bu

sonuglar QQ grafikleri ile de uyumludur.
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Sekil 11.3: Giiney meteoroloji istasyonu igin Sagilim grafikleri
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Tablo 7.3: Giiney istasyonunun istatistikleri ve karsilastirma testlerinin sonuglari

Istatistik my Ouh Oy Oh 2002
Aritmetik Ortalama 0.129 0.023 0.097 0.275
Medyan 0.117 0.020 0.094 0.228
Standart Sapma 0.052 0.013 0.044 0.187
Kartiller Aras1 Fark 0.074 0.016 0.054 0.219
Test Parametre my Ouh Ouv Oh 2002
Kolmogorov- Dn 0.124 0.093 0.096 0.126
Smirnov Testi p 0.015 0.124 0.109 0.013
Degisken Ciftleri
Test Parametre

(mv—oayp) | (My—0y,y) | (My—Oh 2002)

Pearson Korelasyon

et r -0.178 0.006 -0.149
Korelasyon Katsayisinin t -2.266 0.072 -1.898
Sifira Esltllgl Testi p 0.024 0.943 0.059
. t -9.562
T-testi
p ~0
U 5129
U-Testi
p ~0
F 0.078
F-Testi
p ~0
Ortalama
mutlak fark 0.175
_ ledi’a” -0.121
Karsilastirma Indisleri arxi
Standart
0.202
sapma farki
RMSD 0.250

Tablo 4.3’deki Pearson korelasyon katsayilari incelendiginde Slgiilen zemin
nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olgiilen zemin nemi degerleri ile o, ve dlgiilen
zemin nemi degerleri ile Oh 2002 modeli degerleri arasindaki Pearson korelasyon
katsayilarinin sifira esit kabul edilebilecegi goriilmektedir. Yine my ile Oh 2002

degerleri arasinda yapilan T, U ve F testleri de reddedilmektedir.
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Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.4).

Yogdunluk Grafigi Histogramlar
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Sekil 12.4: Giiney meteoroloji istasyonu i¢in yogunluk, histogramlari ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gére Giiney meteoroloji istasyonunda
Olciilen zemin nemi ve Oh 2002 modeli sonuglarimin degerlerinin %35 anlamlilik

normal dagilima uymadig: goriilmiistiir. Bu sonuglar QQ grafikleri ile de uyumludur.
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Sekil 13.5: Civril meteoroloji istasyonu i¢in Sagilim grafikleri
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Tablo 8.4: Civril istasyonunun istatistikleri ve karsilastirma testlerinin sonuglari

Istatistik my Oy Oy Oh 2002
Aritmetik Ortalama 0.177 0.018 0.054 0.188
Medyan 0.174 0.016 0.049 0.148
Standart Sapma 0.053 0.011 0.026 0.169
Kartiller Aras1 Fark 0.090 0.012 0.033 0.144
Test Parametre my Ouh Ouv Oh 2002
Kolmogorov- Dn 0.111 0.127 0.077 0.169
Smirnov Testi p 0.039 0.012 0.295 ~0
Degisken Ciftleri
Test Parametre

(mv—oayp) | (My—0y,y) | (My—Oh 2002)

Pearson Korelasyon

i r 0.168 0.204 0.153
Korelasyon Katsayisinin t 2.146 2.617 1.945
Sifira Esltllgl Testi p 0.033 0.009 0.054
t -0.756

T-testi
p 0.450
U 14946

U-Testi
p 0.009
F 0.098

F-Testi

p ~0
Ortalama
mutlak fark 0.106
_ Medyan 0.026
Karsilastirma Indisleri arxi
Standart
0.169
sapma farki

RMSD 0.169

Tablo 4.4°deki Pearson korelasyon katsayilari incelendiginde Slgiilen zemin
nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olciilen zemin nemi degerleri ile Oh 2002 modeli
degerleri arasindaki Pearson korelasyon katsayilarinin sifira esit kabul edilebilecegi
goriilmektedir. Yine my ile Oh 2002 degerleri arasinda yapilan T testi kabul edilerek
ortalamalar arasinda anlamli bir fark olmadigini goriilmistiir, U ve F testleri ise

reddedilmektedir.
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Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.6).

Yogunluk Grafigi Histogramlar
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Sekil 14.6: Civril meteoroloji istasyonu i¢in yogunluk, histogramlari ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gére Civril meteoroloji istasyonunda
Olciilen zemin nemi ve Oh 2002 modeli sonuglarimin degerlerinin %5 anlamlilik

normal dagilima uymadig gériilmiistiir. Bu sonuglar QQ grafikleri ile de uyumludur.
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Sekil 15.7: Nazilli meteoroloji istasyonu igin Sagilim grafikleri
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Tablo 9.5: Nazili istasyonunun istatistikleri ve karsilastirma testlerinin sonuglari

Istatistik my Oun Oy Oh 2002
Aritmetik Ortalama 0.129 0.018 0.078 0.148
Medyan 0.131 0.016 0.071 0.120
Standart Sapma 0.060 0.009 0.032 0.095
Kartiller Aras1 Fark 0.110 0.012 0.035 0.111
Test Parametre my Ouh Ouy Oh 2002
Kolmogorov- Dn 0.111 0.103 0.094 0.146
Smirnov Testi p 0.041 0.072 0.123 0.002
Degisken Ciftleri
Test Parametre
(mv—oayp) | (My—ay,,) | (Mmy—Oh 2002)
Pearson Korelasyon r .0.114 0.135 -0.106
Katsayisi

Korelasyon Katsayisinin t -1.440 1.708 -1.330
Sifira Esltllgl Testi p 0.152 0.089 0.185
. t -1.977

T-testi
P 0.049
U 11995

U-Testi
p 0.682
F 0.396

F-Testi

p ~0
Ortalama
mutlak fark 0.092
, Mfedf(’a” 0.012
Karsilastirma Indisleri arxi
Standart
0.118
sapma farki

RMSD 0.119

Tablo 4.5’deki Pearson korelasyon katsayilari incelendiginde dlgiilen zemin

nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olciilen zemin nemi degerleri ile Oh 2002 modeli

degerleri arasindaki Pearson korelasyon katsayilarinin sifira esit kabul edilebilecegi

goriilmektedir. my ile Oh 2002 degerleri arasinda yapilan U testi kabul edilerek

edilerek daglimlar arasinda anlamli bir fark olmadigini gortilmistiir, T ve F testleri ise

reddedilmektedir.

33




Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.8).

Yogunluk Grafigi Histogramlar
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Sekil 16.8: Nazilli meteoroloji istasyonu i¢in yogunluk, histogramlari ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gore Nazilli meteoroloji istasyonunda
Ol¢iilen zemin nemi ve Oh 2002 modeli sonuglarinin degerlerinin %5 anlamlilik

normal dagilima uymadig: goriilmiistiir. Bu sonuglar QQ grafikleri ile de uyumludur.
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Sekil 17.9: Dinar meteoroloji istasyonu i¢in Sagilim grafikleri
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Tablo 10.6: Dinar istasyonunun istatistikleri ve karsilastirma testlerinin sonuglari

Istatistik my Oun Oy Oh 2002
Aritmetik Ortalama 0.288 0.013 0.062 0.148
Medyan 0.296 0.012 0.056 0.125
Standart Sapma 0.105 0.008 0.032 0.110
Kartiller Aras1 Fark 0.158 0.010 0.037 0.119
Test Parametre my Ouh Ouy Oh 2002
Kolmogorov- Dn 0.086 0.091 0.116 0.128
Smirnov Testi p 0.179 0.139 0.026 0.010
Degisken Ciftleri
Test Parametre
(mv—oayp) | (My—ay,,) | (Mmy—Oh 2002)
Pearson Korelasyon r 0.046 0.105 0.061
Katsayisi

Korelasyon Katsayisinin t 0.579 1.328 0.777
Sifira Esltllgl Testi p 0.564 0.186 0.438
. t 11.646

T-testi

p ~0

U 21795

U-Testi

p ~0

F 0.921

F-Testi
Y 0.602

Ortalama
mutlak fark 0.172
. Mfedf(’a” 0.153
Karsilastirma Indisleri arxi
Standart
0.147
sapma farki

RMSD 0.202

Tablo 4.6’deki Pearson korelasyon katsayilari incelendiginde Slgiilen zemin

nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olciilen zemin nemi degerleri ile Oh 2002 modeli

degerleri arasindaki Pearson korelasyon katsayilarinin sifira esit kabul edilebilecegi

goriilmektedir. my ile Oh 2002 degerleri arasinda yapilan F testi kabul edilerek

varyanslar arasinda anlamli bir fark olmadigini goriilmiistiir, T ve U testleri ise

reddedilmektedir.
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Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.10).

Yogunluk Grafigi Histogramlar
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Sekil 18.10: Dinar meteoroloji istasyonu i¢in yogunluk, histogramlari ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gére Dinar meteoroloji istasyonunda
Ol¢iilen zemin nemi degerlerinin %5 anlamlilik diizeyinde normal dagilima uyum
gosterdigi, Oh 2002 modeli sonuglarinin normal dagilima uymadig: goriilmiistiir. Bu

sonuglar QQ grafikleri ile de uyumludur.
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Sekil 19.11: Tefenni meteoroloji istasyonu igin Sag¢ilim grafikleri
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Tablo 11.7: Tefenni istasyonunun istatistikleri ve karsilastirma testlerinin sonuglar1

Istatistik my Oun Oy Oh 2002
Aritmetik Ortalama 0.080 0.020 0.069 0.209
Medyan 0.082 0.017 0.066 0.171
Standart Sapma 0.022 0.013 0.028 0.143
Kartiller Aras1 Fark 0.028 0.011 0.034 0.139
Test Parametre my Ouh Ouy Oh 2002
Kolmogorov- Dn 0.077 0.126 0.081 0.138
Smirnov Testi p 0.297 0.013 0.245 0.005
Degisken Ciftleri
Test Parametre
(mv—oayp) | (My—ay,,) | (Mmy—Oh 2002)
Pearson Korelasyon r 0.109 0.059 0.027
Katsayisi
Korelasyon Katsayisinin t 1.373 0.738 0.343
Sifira Esltllgl Testi p 0.172 0.462 0.732
. t -11.207
T-testi
p ~0
U 3358
U-Testi
p ~0
F 0.024
F-Testi
Y ~0
Ortalama
mutlak fark 0.135
, Medyan 10.088
Karsilastirma Indisleri arxi
Standart
0.145
sapma farki
RMSD 0.193

Tablo 4.7°deki Pearson korelasyon katsayilari incelendiginde dlgiilen zemin

nemi ile o, yansima degerleri arasinda digerlerine gore daha iyi bir dogrusal iliski

oldugu goriilmektedir.

%35 anlamlilik diizeyinde Olciilen zemin nemi degerleri ile Oh 2002 modeli

degerleri arasindaki Pearson korelasyon katsayilarin sifira esit kabul edilebilecegi

goriilmektedir. Yine my ile Oh 2002 degerleri arasinda yapilan T, U ve F testleri de

reddedilmektedir.
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Olgiilen (my) ve Oh 2002 modeli ile hesaplanan zemin nemi degerlerinin
rasgele dagildig kabul edilerek yogunluk grafikleri ve histogramlari ¢izilmis, normal

dagilima uygunluklar1 da QQ grafikleri ile gosterilmistir (Sekil 4.12).

Yogunluk Grafigi Histogramlar
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Sekil 20.12: Tefenni meteoroloji istasyonu i¢in yogunluk, histogramlar1 ve QQ grafikleri

Kolmogorov-Smirnov testi sonuglarina gore Tefenni meteoroloji istasyonunda
Ol¢iilen zemin nemi degerlerinin %5 anlamlilik diizeyinde normal dagilima uyum
gosterdigi, Oh 2002 modeli sonuglarinin normal dagilima uymadigi goriilmiistiir. Bu

sonuglar QQ grafikleri ile de uyumludur.
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4.2 Yansima ve Oh Modeli iliskisi

Oh 2002 modelinin o, yansima degerleri ile olan iliskisi tiim istasyonlar i¢in
Sekil 4.7°de ve aralarindaki Pearson korelasyon katsayilar1 da Tablo 4.8°de verilmistir.
Buna goére model, yansima degerleri ile ¢ok uyumlu olup aralarindaki kiigiik

uyumsuzlugun nedeninin h piriizlilik degerlerinin hesaplanmasinda o, Ve o,

yansimalarimin birlikte kullanilmasi oldugu diisiiniilmektedir.

Tablo 12.8: ovxile Oh 2002 korelasyon katsayist

Istasyon Korelasyon Katsayisi
Denizli 0.986794
Giiney 0.977175
Civril 0.982657
Nazilli 0.948281
Dinar 0.971917
Tefenni 0.987178
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Sekil 21.13: 6 ile Oh 2002 arasindaki iliski
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5. BULGULAR

GRD goriintiilerinden elde edilen geri sagilim degerleri (o, 0,,,) ile dl¢iilen
zemin nemi degerleri Karsilastirildiginda, o, ’nin Denizli, Civril, Nazilli ve Dinar
istasyonlarinda daha iyi iliski gosterdigini goriilmiistiir. Bu sonug literatiirdeki birgok

calismadan elde edilen sonuglar ile uyumludur.

Oh 2002 modeli ile zemin nemi tahmininde a,,;, degerleri kullanilmaktadir. Bu
tiir yansima degeri, 6l¢iim yapilan yerin yanindaki biiyiik nesnelerden (bina, agac vb.)
etkilenebilmektedir. Bu nedenle hesaplanan zemin nemi degerlerinde yanilgilar
olabilir. Ayrica g, degerlerinin yaklasik 0,035’tan daha biiyiik oldugunda tahmin

edilen zemin nemi degerinin ¢ok biiyiidiigii (0.4 ve lstii) goriilmiistiir.

Yerinde dlgtimler ile model degerleri arasindaki iligskiyi gosteren korelasyon
katsayisi (r), korelasyon sifira esitlik testi t*, T testi, U testi ve F testi istasyondan
istasyona degisiklik gostermektedir. Tablo 5.1'de istasyon bazinda kabul edilen ve

reddedilen test sonuglar1 sunulmaktadir.

Tablo 13.1: Istasyonlarda m,-Oh 2002 arasinda istatistik testlerin sonuglari

my - Oh 2002
Istasyon r t* T testi U Testi F testi
Denizli 0.114 Kabul Ret Ret Ret
Giiney -0.149 Kabul Ret Ret Ret
Civril 0.153 Kabul Kabul Ret Ret
Nazilli -0.106 Kabul Ret Kabul Ret
Dinar 0.061 Kabul Ret Ret Kabul
Tefenni 0.027 Kabul Ret Ret Ret

Uzaktan algilama yontemleri ile tahmin edilen zemin nemi degerleri 5 cm
derinlige kadar olan yiizeysel zemin nemini temsil etmekteyken, meteoroloji
istasyonlarinda Olgiilen zemin nemi degerleri 20 cm derinlik i¢indir. Bu derinlik
farkinin hesaplanan ve 6l¢iilen zemin nemi degerleri arasindaki farkin baslica sebebi
oldugu diistiniilmektedir. Meteoroloji istasyonlarinda 6lgiilen zemin nemi degerleri 20
cm derinlikte oldugu i¢in ay i¢indeki degisimlerinin genellikle 0.1°den az oldugu

goriilmiistiir.
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Sentinel-1 uydusu dalga boyu L bandina gore daha kisa olan C bandim
kullandigi icin agaglar gibi bazi nesnelere niifuz edemez ve istenen noktadan saglikli
geri yansima vermemektedir. L bandim1 kullanan ALOS uydusu verilerinin ticretli

olmasi nedeniyle bu ¢calismada kullanilamamustir.

Oh 2002 modeli disindaki diger Oh modelleri ve diger yontemler, o,y
disindaki yansimalari kullanmaktadir. Ancak Sentinel-1 uydusunun ¢alisma
alanindaki verileri bu yansimalari igermedigi i¢in sadece Oh 2002 modeli ile zemin

nemi tahmini yapilabilmistir.

Meteoroloji istasyonlarinda 6l¢iilen zemin nemi degerleri ile uydu verileri
kullanilarak hesaplanan zemin nemi degerleri arasindaki farkliligin bir nedeni de
Sentinel-1 uydusu verilerinin mekansal ¢oziintirliigiin 10 m olmasidir. Meteoroloji
istasyonunun Ol¢iim noktasindan daha biiyiik bir alan i¢in tek bir geri sagilim degeri
bulunmaktadir. Oh modelinde piiriizliiliik yiiksekligi (h) hesaplamada 6nemli bir
parametredir. Bu tez kapsaminda h degerleri literatiirde verilen bir formiil ile geri
sagilim (o, ve g,,) degerlerinden hesaplanmistir. Yerinde yapilacak olglimlerle
gercege daha yakin piiriizliilik degerlerinin kullanilmasinin Oh modeli sonuglarinin

dogrulugunu arttirmas1 miimkiindjir.

Uzaktan algilama ile zemin nemi tahminlerinde bulunulurken &lgiim
sahalarinin biiylik nesnelerden uzak olmasi, Ol¢limlerin 5 cm’ye kadar olan si1g
derinliklerde yapilmasi ve zemin piiriizliliik degerlerinin yerinde belirlenmesinin daha

iyi sonuglar verecegi diistiniilmektedir.
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7. EKLER

EKA
Denizli meteoroloji istasyonunda 6l¢iilen zemin nemi degerleri

No | Veri Tarihi my No Veri Tarihi my No Veri Tarihi my
1 14.01.2016 0.140 55 10.03.2018 0.178 109 30.12.2019 0.187
2 7.02.2016 0.140 56 22.03.2018 0.150 110 11.01.2020 0.170
3 2.03.2016 0.092 57 3.04.2018 0.170 111 23.01.2020 0.140
4 26.03.2016 0.138 58 15.04.2018 0.130 112 4.02.2020 0.159
5 19.04.2016 0.090 59 27.04.2018 0.110 113 16.02.2020 0.178
6 13.05.2016 0.090 60 9.05.2018 0.100 114 28.02.2020 0.150
7 12.06.2016 0.080 61 21.05.2018 0.094 115 11.03.2020 0.154
8 6.07.2016 0.070 62 2.06.2018 0.187 116 23.03.2020 0.140
9 18.07.2016 0.062 63 14.06.2018 0.150 117 4.04.2020 0.153
10 | 30.07.2016 0.060 64 26.06.2018 0.140 118 16.04.2020 0.150
11 11.08.2016 0.060 65 8.07.2018 0.108 119 28.04.2020 0.112
12 23.08.2016 0.063 66 20.07.2018 0.100 120 10.05.2020 0.177
13 | 28.09.2016 0.080 67 1.08.2018 0.110 121 22.05.2020 0.113
14 10.10.2016 0.070 68 25.08.2018 0.090 122 9.07.2020 0.080
15 | 22.10.2016 0.070 69 6.09.2018 0.080 123 21.07.2020 0.070
16 3.11.2016 0.060 70 18.09.2018 0.080 124 2.08.2020 0.060
17 15.11.2016 0.080 71 30.09.2018 0.080 125 7.09.2020 0.056
18 27.11.2016 0.070 72 12.10.2018 0.100 126 19.09.2020 0.105
19 9.12.2016 0.105 73 24.10.2018 0.090 127 1.10.2020 0.080
20 21.12.2016 0.110 74 5.11.2018 0.095 128 13.10.2020 0.090
21 2.01.2017 0.148 75 17.11.2018 0.093 129 25.10.2020 0.120
22 14.01.2017 0.170 76 29.11.2018 0.192 130 6.11.2020 0.092
23 26.01.2017 0.179 77 11.12.2018 0.204 131 18.11.2020 0.100
24 7.02.2017 0.130 78 23.12.2018 0.180 132 30.11.2020 0.106
25 19.02.2017 0.110 79 4.01.2019 0.205 133 12.12.2020 0.126
26 3.03.2017 0.163 80 16.01.2019 0.209 134 24.12.2020 0.115
27 15.03.2017 0.149 81 28.01.2019 0.191 135 5.01.2021 0.143
28 27.03.2017 0.110 82 9.02.2019 0.193 136 17.01.2021 0.189
29 8.04.2017 0.130 83 21.02.2019 0.150 137 29.01.2021 0.179
30 | 20.04.2017 0.110 84 5.03.2019 0.144 138 10.02.2021 0.160
31 2.05.2017 0.120 85 17.03.2019 0.130 139 22.02.2021 0.140
32 14.05.2017 0.115 86 29.03.2019 0.118 140 6.03.2021 0.111
33 | 26.05.2017 0.100 87 10.04.2019 0.150 141 18.03.2021 0.172
34 7.06.2017 0.103 88 22.04.2019 0.116 142 30.03.2021 0.152
35 19.06.2017 0.080 89 4.05.2019 0.104 143 11.04.2021 0.130
36 1.07.2017 0.070 90 16.05.2019 0.102 144 23.04.2021 0.103
37 13.07.2017 0.065 91 28.05.2019 0.100 145 5.05.2021 0.096
38 | 25.07.2017 0.060 92 9.06.2019 0.090 146 17.05.2021 0.086
39 6.08.2017 0.060 93 21.06.2019 0.110 147 29.05.2021 0.080
40 18.08.2017 0.078 94 3.07.2019 0.095 148 10.06.2021 0.072
41 30.08.2017 0.080 95 15.07.2019 0.097 149 22.06.2021 0.090
42 11.09.2017 0.070 96 27.07.2019 0.090 150 4.07.2021 0.070
43 | 23.09.2017 0.070 97 8.08.2019 0.080 151 16.07.2021 0.065
44 5.10.2017 0.070 98 20.08.2019 0.070 152 28.07.2021 0.060
45 17.10.2017 0.080 99 1.09.2019 0.070 153 9.08.2021 0.052
46 | 29.10.2017 0.174 100 13.09.2019 0.074 154 21.08.2021 0.050
47 10.11.2017 0.130 101 25.09.2019 0.097 155 2.09.2021 0.050
48 22.11.2017 0.152 102 7.10.2019 0.080 156 14.09.2021 0.051
49 4.12.2017 0.157 103 19.10.2019 0.080 157 26.09.2021 0.050
50 16.12.2017 0.150 104 | 31.10.2019 0.080 158 25.11.2021 0.109
51 28.12.2017 0.170 105 12.11.2019 0.080 159 7.12.2021 0.177
52 9.01.2018 0.177 106 | 24.11.2019 0.080 160 19.12.2021 0.207
53 | 21.01.2018 0.184 107 6.12.2019 0.130 161 31.12.2021 0.150
54 | 26.02.2018 0.187 108 18.12.2019 0.120
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Gtliney meteoroloji istasyonunda 6l¢iilen zemin nemi degerleri

No | Veri Tarihi my, No Veri Tarihi my, No Veri Tarihi my
1 14.01.2016 0.150 54 26.02.2018 0.224 107 6.12.2019 0.133
2 7.02.2016 0.107 55 10.03.2018 0.215 108 18.12.2019 0.130
3 2.03.2016 0.080 56 22.03.2018 0.175 109 30.12.2019 0.181
4 26.03.2016 0.142 57 3.04.2018 0.195 110 11.01.2020 0.180
5 19.04.2016 0.100 58 15.04.2018 0.120 111 23.01.2020 0.150
6 13.05.2016 0.117 59 27.04.2018 0.090 112 4.02.2020 0.190
7 12.06.2016 0.080 60 9.05.2018 0.140 113 16.02.2020 0.226
8 6.07.2016 0.050 61 21.05.2018 0.110 114 11.03.2020 0.193
9 18.07.2016 0.050 62 2.06.2018 0.245 115 23.03.2020 0.165
10 30.07.2016 0.050 63 14.06.2018 0.203 116 4.04.2020 0.170
11 11.08.2016 0.152 64 26.06.2018 0.211 117 16.04.2020 0.164
12 | 23.08.2016 0.069 65 8.07.2018 0.150 118 28.04.2020 0.126
13 | 28.09.2016 0.100 66 20.07.2018 0.130 119 10.05.2020 0.131
14 10.10.2016 0.080 67 1.08.2018 0.224 120 22.05.2020 0.090
15 22.10.2016 0.070 68 25.08.2018 0.130 121 9.07.2020 0.110
16 3.11.2016 0.060 69 6.09.2018 0.140 122 21.07.2020 0.090
17 15.11.2016 0.090 70 18.09.2018 0.113 123 2.08.2020 0.083
18 | 27.11.2016 0.070 71 30.09.2018 0.100 124 7.09.2020 0.080
19 9.12.2016 0.103 72 12.10.2018 0.091 125 19.09.2020 0.081
20 | 21.12.2016 0.090 73 24.10.2018 0.098 126 1.10.2020 0.090
21 2.01.2017 0.100 74 5.11.2018 0.140 127 13.10.2020 0.090
22 14.01.2017 0.108 75 17.11.2018 0.122 128 25.10.2020 0.131
23 | 26.01.2017 0.126 76 29.11.2018 0.245 129 6.11.2020 0.100
24 7.02.2017 0.090 77 11.12.2018 0.259 130 18.11.2020 0.090
25 | 19.02.2017 0.085 78 23.12.2018 0.220 131 30.11.2020 0.100
26 3.03.2017 0.130 79 4.01.2019 0.260 132 24.12.2020 0.110
27 15.03.2017 0.120 80 16.01.2019 0.242 133 5.01.2021 0.136
28 27.03.2017 0.090 81 28.01.2019 0.231 134 17.01.2021 0.200
29 8.04.2017 0.140 82 9.02.2019 0.231 135 29.01.2021 0.213

30 20.04.2017 0.090 83 21.02.2019 0.155 136 10.02.2021 0.170

31 2.05.2017 0.108 84 5.03.2019 0.150 137 22.02.2021 0.170

32 14.05.2017 0.080 85 17.03.2019 0.140 138 6.03.2021 0.130

33 | 26.05.2017 0.081 86 29.03.2019 0.120 139 18.03.2021 0.185

34 7.06.2017 0.145 87 10.04.2019 0.168 140 30.03.2021 0.190

35 19.06.2017 0.055 88 22.04.2019 0.140 141 11.04.2021 0.158

36 1.07.2017 0.035 89 4.05.2019 0.117 142 23.04.2021 0.113

37 13.07.2017 0.030 90 16.05.2019 0.120 143 5.05.2021 0.094

38 25.07.2017 0.100 91 28.05.2019 0.110 144 17.05.2021 0.080

39 6.08.2017 0.131 92 9.06.2019 0.100 145 29.05.2021 0.080

40 | 18.08.2017 0.120 93 21.06.2019 0.213 146 10.06.2021 0.070

41 | 30.08.2017 0.100 94 3.07.2019 0.121 147 22.06.2021 0.090

42 11.09.2017 0.090 95 15.07.2019 0.100 148 4.07.2021 0.080

43 | 23.09.2017 0.080 96 27.07.2019 0.090 149 16.07.2021 0.079

44 5.10.2017 0.080 97 8.08.2019 0.080 150 28.07.2021 0.080

45 | 17.10.2017 0.080 98 20.08.2019 0.123 151 9.08.2021 0.070

46 | 29.10.2017 0.223 99 1.09.2019 0.090 152 21.08.2021 0.070

47 10.11.2017 0.150 100 | 13.09.2019 0.138 153 2.09.2021 0.070

48 | 22.11.2017 0.190 101 | 25.09.2019 0.101 154 14.09.2021 0.063

49 4.12.2017 0.190 102 7.10.2019 0.090 155 26.09.2021 0.060

50 | 16.12.2017 0.170 103 | 19.10.2019 0.090 156 25.11.2021 0.110

51 | 28.12.2017 0.190 104 | 31.10.2019 0.080 157 7.12.2021 0.205

52 9.01.2018 0.200 105 | 12.11.2019 0.080 158 19.12.2021 0.210

53 | 21.01.2018 0.220 106 | 24.11.2019 0.080 159 31.12.2021 0.180
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Civril meteoroloji istasyonunda 6l¢iilen zemin nemi degerleri

No | Veri Tarihi my, No Veri Tarihi my, No Veri Tarihi my,
1 14.01.2016 0.222 55 10.03.2018 0.278 108 18.12.2019 0.199
2 7.02.2016 0.150 56 22.03.2018 0.240 109 30.12.2019 0.220
3 2.03.2016 0.149 57 3.04.2018 0.248 110 11.01.2020 0.218
4 26.03.2016 0.197 58 15.04.2018 0.245 111 23.01.2020 0.198
5 19.04.2016 0.188 59 27.04.2018 0.190 112 4.02.2020 0.231
6 13.05.2016 0.192 60 9.05.2018 0.270 113 16.02.2020 0.257
7 12.06.2016 0.151 61 21.05.2018 0.192 114 28.02.2020 0.223
8 6.07.2016 0.120 62 2.06.2018 0.266 115 11.03.2020 0.250
9 18.07.2016 0.110 63 14.06.2018 0.278 116 23.03.2020 0.226
10 30.07.2016 0.110 64 26.06.2018 0.304 117 4.04.2020 0.251
11 11.08.2016 0.130 65 8.07.2018 0.268 118 16.04.2020 0.213
12 23.08.2016 0.120 66 20.07.2018 0.240 119 28.04.2020 0.165
13 28.09.2016 0.140 67 1.08.2018 0.242 120 10.05.2020 0.224
14 | 10.10.2016 0.124 68 25.08.2018 0.166 121 22.05.2020 0.130
15 | 22.10.2016 0.113 69 6.09.2018 0.170 122 9.07.2020 0.124
16 3.11.2016 0.103 70 18.09.2018 0.157 123 21.07.2020 0.115
17 15.11.2016 0.140 71 30.09.2018 0.140 124 2.08.2020 0.110
18 | 27.11.2016 0.115 72 12.10.2018 0.136 125 7.09.2020 0.144
19 9.12.2016 0.154 73 24.10.2018 0.161 126 19.09.2020 0.120
20 | 21.12.2016 0.130 74 5.11.2018 0.175 127 1.10.2020 0.109
21 2.01.2017 0.134 75 17.11.2018 0.155 128 13.10.2020 0.116
22 14.01.2017 0.186 76 29.11.2018 0.256 129 25.10.2020 0.190
23 | 26.01.2017 0.212 77 11.12.2018 0.283 130 6.11.2020 0.150
24 7.02.2017 0.192 78 23.12.2018 0.250 131 18.11.2020 0.120
25 | 19.02.2017 0.164 79 4.01.2019 0.263 132 30.11.2020 0.114
26 3.03.2017 0.183 80 16.01.2019 0.260 133 12.12.2020 0.120
27 15.03.2017 0.180 81 28.01.2019 0.253 134 24.12.2020 0.109
28 27.03.2017 0.180 82 9.02.2019 0.250 135 5.01.2021 0.126
29 8.04.2017 0.199 83 21.02.2019 0.213 136 17.01.2021 0.230

30 20.04.2017 0.187 84 5.03.2019 0.204 137 29.01.2021 0.220

31 2.05.2017 0.180 85 17.03.2019 0.202 138 10.02.2021 0.210

32 14.05.2017 0.140 86 29.03.2019 0.180 139 22.02.2021 0.196

33 26.05.2017 0.213 87 10.04.2019 0.230 140 18.03.2021 0.253

34 7.06.2017 0.280 88 22.04.2019 0.218 141 30.03.2021 0.224

35 19.06.2017 0.261 89 4.05.2019 0.166 142 11.04.2021 0.185

36 1.07.2017 0.170 90 16.05.2019 0.161 143 23.04.2021 0.176

37 13.07.2017 0.143 91 28.05.2019 0.140 144 5.05.2021 0.184

38 | 25.07.2017 0.138 92 9.06.2019 0.133 145 17.05.2021 0.158

39 6.08.2017 0.130 93 21.06.2019 0.194 146 29.05.2021 0.130

40 | 18.08.2017 0.130 94 3.07.2019 0.172 147 10.06.2021 0.163

41 | 30.08.2017 0.130 95 15.07.2019 0.150 148 22.06.2021 0.244

42 11.09.2017 0.123 96 27.07.2019 0.143 149 4.07.2021 0.153

43 | 23.09.2017 0.120 97 8.08.2019 0.123 150 16.07.2021 0.126

44 5.10.2017 0.126 98 20.08.2019 0.115 151 28.07.2021 0.110

45 | 17.10.2017 0.133 99 1.09.2019 0.111 152 9.08.2021 0.102

46 | 29.10.2017 0.253 100 | 13.09.2019 0.141 153 21.08.2021 0.100

47 10.11.2017 0.195 101 | 25.09.2019 0.130 154 2.09.2021 0.093

48 22.11.2017 0.239 102 7.10.2019 0.117 155 14.09.2021 0.120

49 4.12.2017 0.220 103 | 19.10.2019 0.117 156 26.09.2021 0.118

50 16.12.2017 0.200 104 31.10.2019 0.105 157 25.11.2021 0.130

51 28.12.2017 0.213 105 12.11.2019 0.103 158 7.12.2021 0.232

52 9.01.2018 0.237 106 | 24.11.2019 0.100 159 19.12.2021 0.210

53 | 21.01.2018 0.250 107 6.12.2019 0.187 160 31.12.2021 0.188

54 | 26.02.2018 0.267
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Nazilli meteoroloji istasyonunda 6l¢iilen zemin nemi degerleri

No | Veri Tarihi my, No Veri Tarihi my, No Veri Tarihi my,
1 14.01.2016 0.175 54 22.03.2018 0.180 107 30.12.2019 0.215
2 7.02.2016 0.160 55 3.04.2018 0.181 108 11.01.2020 0.210
3 2.03.2016 0.141 56 15.04.2018 0.131 109 23.01.2020 0.190
4 26.03.2016 0.193 57 27.04.2018 0.110 110 4.02.2020 0.210
5 19.04.2016 0.127 58 9.05.2018 0.150 111 16.02.2020 0.235
6 13.05.2016 0.110 59 21.05.2018 0.110 112 11.03.2020 0.222
7 12.06.2016 0.065 60 2.06.2018 0.104 113 23.03.2020 0.200
8 6.07.2016 0.050 61 14.06.2018 0.110 114 4.04.2020 0.210
9 18.07.2016 0.063 62 26.06.2018 0.077 115 16.04.2020 0.200
10 30.07.2016 0.050 63 8.07.2018 0.060 116 28.04.2020 0.163
11 11.08.2016 0.066 64 20.07.2018 0.050 117 10.05.2020 0.171
12 | 23.08.2016 0.070 65 1.08.2018 0.050 118 22.05.2020 0.100
13 | 28.09.2016 0.051 66 25.08.2018 0.080 119 9.07.2020 0.091
14 | 10.10.2016 0.050 67 6.09.2018 0.060 120 21.07.2020 0.080
15 | 22.10.2016 0.050 68 18.09.2018 0.070 121 2.08.2020 0.070
16 3.11.2016 0.040 69 30.09.2018 0.066 122 7.09.2020 0.060
17 15.11.2016 0.060 70 12.10.2018 0.061 123 19.09.2020 0.057
18 | 27.11.2016 0.050 71 24.10.2018 0.080 124 1.10.2020 0.050
19 9.12.2016 0.110 72 5.11.2018 0.090 125 13.10.2020 0.050
20 | 21.12.2016 0.100 73 17.11.2018 0.091 126 25.10.2020 0.065
21 | 26.01.2017 0.208 74 29.11.2018 0.192 127 6.11.2020 0.090
22 7.02.2017 0.190 75 11.12.2018 0.184 128 18.11.2020 0.080
23 | 19.02.2017 0.167 76 23.12.2018 0.180 129 30.11.2020 0.090
24 3.03.2017 0.180 77 4.01.2019 0.215 130 12.12.2020 0.171
25 | 15.03.2017 0.180 78 16.01.2019 0.210 131 24.12.2020 0.150
26 27.03.2017 0.160 79 28.01.2019 0.202 132 5.01.2021 0.195
27 8.04.2017 0.152 80 9.02.2019 0.219 133 17.01.2021 0.210
28 20.04.2017 0.142 81 21.02.2019 0.170 134 29.01.2021 0.215
29 2.05.2017 0.170 82 5.03.2019 0.160 135 10.02.2021 0.205

30 14.05.2017 0.146 83 17.03.2019 0.160 136 22.02.2021 0.190

31 26.05.2017 0.132 84 29.03.2019 0.150 137 6.03.2021 0.180

32 7.06.2017 0.129 85 10.04.2019 0.220 138 18.03.2021 0.231

33 | 19.06.2017 0.120 86 22.04.2019 0.156 139 30.03.2021 0.200

34 1.07.2017 0.090 87 4.05.2019 0.140 140 11.04.2021 0.176

35 13.07.2017 0.060 88 16.05.2019 0.133 141 23.04.2021 0.160

36 25.07.2017 0.060 89 28.05.2019 0.120 142 5.05.2021 0.124

37 6.08.2017 0.060 90 9.06.2019 0.100 143 17.05.2021 0.090

38 | 18.08.2017 0.051 91 21.06.2019 0.130 144 29.05.2021 0.080

39 | 30.08.2017 0.050 92 3.07.2019 0.090 145 10.06.2021 0.070

40 | 11.09.2017 0.045 93 15.07.2019 0.240 146 22.06.2021 0.076

41 | 23.09.2017 0.040 94 27.07.2019 0.193 147 4.07.2021 0.061

42 5.10.2017 0.040 95 8.08.2019 0.143 148 16.07.2021 0.059

43 | 17.10.2017 0.040 96 20.08.2019 0.120 149 28.07.2021 0.050

44 | 29.10.2017 0.165 97 1.09.2019 0.100 150 9.08.2021 0.043

45 | 10.11.2017 0.130 98 13.09.2019 0.105 151 21.08.2021 0.040

46 | 22.11.2017 0.178 99 25.09.2019 0.111 152 2.09.2021 0.040

47 4.12.2017 0.167 100 7.10.2019 0.119 153 14.09.2021 0.040

48 | 16.12.2017 0.160 101 19.10.2019 0.210 154 25.11.2021 0.150

49 28.12.2017 0.170 102 31.10.2019 0.187 155 7.12.2021 0.217

50 9.01.2018 0.180 103 | 12.11.2019 0.190 156 19.12.2021 0.201

51 21.01.2018 0.180 104 24.11.2019 0.180 157 31.12.2021 0.200

52 | 26.02.2018 0.205 105 6.12.2019 0.220

53 | 10.03.2018 0.190 106 | 18.12.2019 0.210
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EKE

Dinar meteoroloji istasyonunda 6lgiilen zemin nemi degerleri

No | Veri Tarihi my, No Veri Tarihi my, No Veri Tarihi my,
1 14.01.2016 0.361 55 10.03.2018 0.438 109 30.12.2019 0.374
2 7.02.2016 0.296 56 22.03.2018 0.342 110 11.01.2020 0.352
3 2.03.2016 0.270 57 3.04.2018 0.425 111 23.01.2020 0.317
4 26.03.2016 0.351 58 15.04.2018 0.387 112 4.02.2020 0.383
5 19.04.2016 0.315 59 27.04.2018 0.354 113 16.02.2020 0.403
6 13.05.2016 0.374 60 9.05.2018 0.331 114 28.02.2020 0.385
7 12.06.2016 0.327 61 21.05.2018 0.362 115 11.03.2020 0.414
8 6.07.2016 0.292 62 2.06.2018 0.485 116 23.03.2020 0.378
9 18.07.2016 0.264 63 14.06.2018 0.333 117 4.04.2020 0.444
10 30.07.2016 0.241 64 26.06.2018 0.526 118 16.04.2020 0.330
11 11.08.2016 0.276 65 8.07.2018 0.274 119 28.04.2020 0.274
12 23.08.2016 0.298 66 20.07.2018 0.237 120 10.05.2020 0.421
13 28.09.2016 0.262 67 1.08.2018 0.364 121 22.05.2020 0.345
14 | 10.10.2016 0.225 68 25.08.2018 0.243 122 9.07.2020 0.235
15 | 22.10.2016 0.213 69 6.09.2018 0.228 123 21.07.2020 0.213
16 3.11.2016 0.191 70 18.09.2018 0.208 124 2.08.2020 0.196
17 15.11.2016 0.200 71 30.09.2018 0.230 125 7.09.2020 0.080
18 | 27.11.2016 0.182 72 12.10.2018 0.340 126 19.09.2020 0.078
19 9.12.2016 0.267 73 24.10.2018 0.327 127 1.10.2020 0.085
20 | 21.12.2016 0.240 74 5.11.2018 0.371 128 13.10.2020 0.090
21 2.01.2017 0.243 75 17.11.2018 0.321 129 25.10.2020 0.339
22 14.01.2017 0.331 76 29.11.2018 0.464 130 6.11.2020 0.230
23 | 26.01.2017 0.420 77 11.12.2018 0.465 131 18.11.2020 0.259
24 7.02.2017 0.400 78 23.12.2018 0.421 132 30.11.2020 0.189
25 | 19.02.2017 0.351 79 4.01.2019 0.446 133 12.12.2020 0.160
26 3.03.2017 0.437 80 16.01.2019 0.437 134 24.12.2020 0.153
27 15.03.2017 0.434 81 28.01.2019 0.426 135 5.01.2021 0.216
28 27.03.2017 0.347 82 9.02.2019 0.443 136 17.01.2021 0.352
29 8.04.2017 0.375 83 21.02.2019 0.378 137 29.01.2021 0.334
30 20.04.2017 0.327 84 5.03.2019 0.395 138 10.02.2021 0.261
31 2.05.2017 0.348 85 17.03.2019 0.378 139 22.02.2021 0.217
32 14.05.2017 0.306 86 29.03.2019 0.300 140 6.03.2021 0.169
33 26.05.2017 0.430 87 10.04.2019 0.319 141 18.03.2021 0.228
34 7.06.2017 0.483 88 22.04.2019 0.404 142 30.03.2021 0.271
35 19.06.2017 0.422 89 4.05.2019 0.372 143 11.04.2021 0.177
36 1.07.2017 0.346 90 16.05.2019 0.379 144 23.04.2021 0.140
37 13.07.2017 0.281 91 28.05.2019 0.339 145 5.05.2021 0.124
38 | 25.07.2017 0.276 92 9.06.2019 0.294 146 17.05.2021 0.106
39 6.08.2017 0.274 93 21.06.2019 0.348 147 29.05.2021 0.196
40 | 18.08.2017 0.252 94 3.07.2019 0.277 148 10.06.2021 0.174
41 | 30.08.2017 0.239 95 15.07.2019 0.241 149 22.06.2021 0.360
42 11.09.2017 0.222 96 27.07.2019 0.219 150 4.07.2021 0.137
43 | 23.09.2017 0.209 97 8.08.2019 0.205 151 16.07.2021 0.103
44 5.10.2017 0.353 98 20.08.2019 0.204 152 28.07.2021 0.090
45 | 17.10.2017 0.300 99 1.09.2019 0.194 153 9.08.2021 0.082
46 | 29.10.2017 0.331 100 | 13.09.2019 0.188 154 21.08.2021 0.078
47 10.11.2017 0.299 101 | 25.09.2019 0.180 155 2.09.2021 0.070
48 22.11.2017 0.413 102 7.10.2019 0.173 156 14.09.2021 0.073
49 4.12.2017 0.372 103 | 19.10.2019 0.175 157 26.09.2021 0.105
50 | 16.12.2017 0.360 104 | 31.10.2019 0.164 158 25.11.2021 0.113
51 28.12.2017 0.360 105 12.11.2019 0.153 159 7.12.2021 0.146
52 9.01.2018 0.377 106 | 24.11.2019 0.153 160 19.12.2021 0.271
53 21.01.2018 0.398 107 6.12.2019 0.263 161 31.12.2021 0.222
54 | 26.02.2018 0.427 108 | 18.12.2019 0.273
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EKF

Tefenni meteoroloji istasyonunda dlgiilen zemin nemi degerleri

No | Veri Tarihi my, No Veri Tarihi my, No Veri Tarihi my,
1 14.01.2016 0.120 54 10.03.2018 0.100 107 18.12.2019 0.096
2 7.02.2016 0.090 55 22.03.2018 0.080 108 30.12.2019 0.107
3 2.03.2016 0.080 56 3.04.2018 0.091 109 11.01.2020 0.060
4 26.03.2016 0.105 57 15.04.2018 0.083 110 23.01.2020 0.043
5 19.04.2016 0.088 58 27.04.2018 0.081 111 4.02.2020 0.090
6 13.05.2016 0.108 59 9.05.2018 0.105 112 16.02.2020 0.093
7 12.06.2016 0.121 60 21.05.2018 0.093 113 28.02.2020 0.080
8 6.07.2016 0.100 61 2.06.2018 0.110 114 11.03.2020 0.086
9 18.07.2016 0.080 62 14.06.2018 0.094 115 23.03.2020 0.079
10 30.07.2016 0.084 63 26.06.2018 0.139 116 4.04.2020 0.090
11 11.08.2016 0.103 64 8.07.2018 0.066 117 16.04.2020 0.073
12 | 23.08.2016 0.090 65 20.07.2018 0.050 118 28.04.2020 0.078
13 | 28.09.2016 0.095 66 1.08.2018 0.054 119 10.05.2020 0.092
14 | 10.10.2016 0.083 67 25.08.2018 0.070 120 22.05.2020 0.043
15 | 22.10.2016 0.080 68 6.09.2018 0.080 121 9.07.2020 0.100
16 3.11.2016 0.083 69 18.09.2018 0.083 122 21.07.2020 0.060
17 15.11.2016 0.090 70 30.09.2018 0.066 123 2.08.2020 0.045
18 | 27.11.2016 0.070 71 12.10.2018 0.090 124 7.09.2020 0.050
19 9.12.2016 0.074 72 24.10.2018 0.084 125 19.09.2020 0.050
20 | 21.12.2016 0.050 73 5.11.2018 0.080 126 1.10.2020 0.050
21 2.01.2017 0.060 74 17.11.2018 0.075 127 13.10.2020 0.050

22- | 14.01.2017 0.101 75 29.11.2018 0.120 128 25.10.2020 0.090
23 | 26.01.2017 0.090 76 11.12.2018 0.129 129 6.11.2020 0.085
24 7.02.2017 0.121 77 23.12.2018 0.084 130 18.11.2020 0.070
25 | 19.02.2017 0.052 78 4.01.2019 0.110 131 30.11.2020 0.074
26 3.03.2017 0.090 79 16.01.2019 0.076 132 24.12.2020 0.066
27 15.03.2017 0.095 80 28.01.2019 0.077 133 5.01.2021 0.088
28 27.03.2017 0.082 81 9.02.2019 0.080 134 17.01.2021 0.093
29 8.04.2017 0.108 82 21.02.2019 0.069 135 29.01.2021 0.075

30 | 20.04.2017 0.091 83 5.03.2019 0.070 136 10.02.2021 0.072

31 2.05.2017 0.090 84 17.03.2019 0.070 137 22.02.2021 0.058

32 14.05.2017 0.088 85 29.03.2019 0.090 138 6.03.2021 0.060

33 | 26.05.2017 0.130 86 10.04.2019 0.090 139 18.03.2021 0.080

34 7.06.2017 0.124 87 22.04.2019 0.074 140 30.03.2021 0.070

35 19.06.2017 0.097 88 4.05.2019 0.074 141 11.04.2021 0.063

36 1.07.2017 0.070 89 16.05.2019 0.070 142 23.04.2021 0.070

37 13.07.2017 0.053 90 28.05.2019 0.058 143 5.05.2021 0.062

38 | 25.07.2017 0.050 91 9.06.2019 0.050 144 17.05.2021 0.052

39 18.08.2017 0.100 92 21.06.2019 0.110 145 29.05.2021 0.050

40 | 30.08.2017 0.089 93 3.07.2019 0.091 146 10.06.2021 0.047

41 11.09.2017 0.070 94 15.07.2019 0.051 147 22.06.2021 0.106

42 | 23.09.2017 0.055 95 27.07.2019 0.050 148 4.07.2021 0.070

43 5.10.2017 0.060 96 8.08.2019 0.041 149 16.07.2021 0.053

44 | 17.10.2017 0.053 97 20.08.2019 0.040 150 28.07.2021 0.045

45 | 29.10.2017 0.108 98 1.09.2019 0.038 151 9.08.2021 0.039

46 | 10.11.2017 0.102 99 13.09.2019 0.077 152 21.08.2021 0.031

47 | 22.11.2017 0.098 100 | 25.09.2019 0.073 153 2.09.2021 0.030

48 4.12.2017 0.100 101 7.10.2019 0.126 154 14.09.2021 0.043

49 16.12.2017 0.090 102 19.10.2019 0.110 155 26.09.2021 0.062

50 | 28.12.2017 0.076 103 | 31.10.2019 0.090 156 25.11.2021 0.090

51 9.01.2018 0.083 104 12.11.2019 0.090 157 7.12.2021 0.095

52 21.01.2018 0.090 105 24.11.2019 0.100 158 19.12.2021 0.106

53 | 26.02.2018 0.090 106 6.12.2019 0.105 159 31.12.2021 0.090
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EKG

Denizli meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizliik degerleri

No Veri Tarihi Ouh Opy oyp, (DB) 0y (DB) h (cm)
1 14.01.2016 0.015 0.176 -18.157 -7.555 1.94
2 7.02.2016 0.020 0.080 -16.994 -10.976 2.95
3 2.03.2016 0.012 0.077 -19.053 -11.152 253
4 26.03.2016 0.035 0.062 -14.499 -12.072 3.74
5 19.04.2016 0.030 0.098 -15.215 -10.083 3.14
6 13.05.2016 0.012 0.143 -19.302 -8.445 1.88
7 12.06.2016 0.045 0.077 -13.505 -11.137 3.75
8 6.07.2016 0.017 0.057 -17.573 -12.472 3.15
9 18.07.2016 0.036 0.061 -14.436 -12.177 3.77
10 30.07.2016 0.025 0.060 -16.025 -12.245 3.44
11 11.08.2016 0.029 0.069 -15.376 -11.627 345
12 23.08.2016 0.031 0.092 -15.077 -10.369 3.23
13 28.09.2016 0.021 0.106 -16.701 -9.746 2.74
14 10.10.2016 0.033 0.074 -14.768 -11.297 351
15 22.10.2016 0.032 0.120 -14.934 -9.221 3.01
16 3.11.2016 0.013 0.116 -18.773 -9.356 2.20
17 15.11.2016 0.017 0.100 -17.621 £9:999 2.59
18 27.11.2016 0.014 0.113 -18.599 -9.478 2.26
19 9.12.2016 0.025 0.058 -16.022 -12.377 347
20 21.12.2016 0.011 0.114 -19.414 -9.439 2.08
21 2.01.2017 0.013 0.080 -18.806 -10.990 255
22 14.01.2017 0.015 0.085 -18.222 -10.722 2.62
23 26.01.2017 0.018 0.101 -17.391 -9.976 2.64
24 7.02.2017 0.014 0.089 -18.450 -10.510 2.52
25 19.02.2017 0.018 0.064 -17.495 -11.966 3.05
26 3.03.2017 0.009 0.045 -20.628 -13.426 2.69
27 15.03.2017 0.035 0.091 -14.612 -10.415 3.35
28 27.03.2017 0.033 0.061 -14.812 -12.166 3.69
29 8.04.2017 0.033 0.061 -14.812 -12.166 3.69
30 20.04.2017 0.010 0.049 -20.165 -13.074 271
31 2.05.2017 0.049 0.117 -13.116 -9.307 3.43
32 14.05.2017 0.030 0.129 -15.271 -8.900 2.87
33 26.05.2017 0.010 0.040 -19.952 -14.032 297
34 7.06.2017 0.015 0.080 -18.123 -10.985 2.70
35 19.06.2017 0.022 0.037 -16.672 -14.353 3.76
36 1.07.2017 0.034 0.209 -14.647 -6.793 254
37 13.07.2017 0.013 0.126 -18.859 -8.983 210
38 25.07.2017 0.015 0.060 -18.181 -12.244 2.96
39 6.08.2017 0.009 0.056 -20.516 -12.497 251

40 18.08.2017 0.017 0.080 -17.646 -10.986 2.80

41 30.08.2017 0.013 0.139 -18.862 -8.568 2.01

42 11.09.2017 0.025 0.129 -15.939 -8.894 2.72

43 23.09.2017 0.009 0.209 -20.314 -6.797 1.30

44 5.10.2017 0.012 0.072 -19.357 -11.444 2.53

45 17.10.2017 0.010 0.060 -19.883 -12.249 2.59

46 29.10.2017 0.034 0.036 -14.670 -14.389 4.21

47 10.11.2017 0.011 0.087 -19.597 -10.620 2.30

48 22.11.2017 0.006 0.082 -22.171 -10.875 178

49 4.12.2017 0.017 0.052 -17.726 -12.830 3.19
50 16.12.2017 0.008 0.080 -20.866 -10.946 2.09
51 28.12.2017 0.007 0.044 -21.764 -13.550 2.46
52 9.01.2018 0.021 0.054 -16.846 -12.680 3.35
53 21.01.2018 0.015 0.047 -18.242 -13.305 3.18
54 26.02.2018 0.011 0.033 -19.474 -14.857 3.25
55 10.03.2018 0.011 0.032 -19.552 -14.970 3.26
56 22.03.2018 0.019 0.109 -17.225 -9.613 2.60
57 3.04.2018 0.010 0.058 -19.851 -12.362 2.62
58 15.04.2018 0.017 0.093 -17.647 -10.302 2.65
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Denizli meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlikk degerleri (devamu)

No Veri Tarihi Oph e oy,n (DB) 0y, (DB) h (cm)
59 27.04.2018 0.036 0.153 -14.472 -8.146 2.88
60 9.05.2018 0.023 0.122 -16.414 -9.129 2.67
61 21.05.2018 0.012 0.096 -19.142 -10.195 2.30
62 2.06.2018 0.022 0.147 -16.553 -8.318 2.46
63 14.06.2018 0.010 0.082 -19.802 -10.870 2.30
64 26.06.2018 0.032 0.043 -14.971 -13.618 3.97
65 8.07.2018 0.009 0.092 -20.578 -10.374 2.03
66 20.07.2018 0.030 0.061 -15.174 -12.113 3.60
67 1.08.2018 0.028 0.104 -15.584 -9.834 3.00
68 25.08.2018 0.020 0.076 -17.078 -11.174 2.97
69 6.09.2018 0.018 0.071 -17.456 -11.516 2.96
70 18.09.2018 0.009 0.059 -20.450 -12.311 2.48
71 30.09.2018 0.037 0.090 -14.289 -10.479 343
72 12.10.2018 0.037 0.090 -14.289 -10.479 3.43
73 24.10.2018 0.010 0.045 -19.879 -13.438 2.85
74 5.11.2018 0.008 0.047 -20.970 -13.253 2.57
75 17.11.2018 0.011 0.061 -19.606 -12.142 2.63
76 29.11.2018 0.038 0.055 -14.155 -12.606 3.93
77 11.12.2018 0.027 0.073 -15.607 -11.350 3.33
78 23.12.2018 0.015 0.054 -18.338 -12.673 3.02
79 4.01.2019 0.051 0.027 -12.929 -15.618 4.86
80 16.01.2019 0.031 0.084 -15.094 -10.782 3.32
81 28.01.2019 0.011 0.050 -19.575 -13.030 2.83
82 9.02.2019 0.006 0.032 -22.073 -14.922 2.70
83 21.02.2019 0.012 0.042 -19.068 -13.744 3.10
84 5.03.2019 0.006 0.041 -22.262 -13.899 2.43
85 17.03.2019 0.024 0.061 -16.277 -12.174 3.37
86 29.03.2019 0.020 0.042 -17.029 -13.797 3.56
87 10.04.2019 0.016 0.115 -17.890 -9.374 2.40
88 22.04.2019 0.015 0.053 -18.367 -12.725 3.03
89 4.05.2019 0.013 0.083 -18.899 -10.821 2.49
90 16.05.2019 0.012 0.064 -19.358 -11.926 2.63
91 28.05.2019 0.011 0.055 -19.411 -12.602 2.77
92 9.06.2019 0.024 0.061 -16.228 -12.160 3.37
93 21.06.2019 0.024 0.061 -16.228 -12.160 3.37
94 3.07.2019 0.018 0.078 -17.508 -11.066 2.85
95 15.07.2019 0.014 0.068 -18.400 -11.670 2.79
96 27.07.2019 0.007 0.074 -21.838 -11.310 1.95
97 8.08.2019 0.023 0.043 -16.379 -13.691 3.68
98 20.08.2019 0.023 0.152 -16.444 -8.173 2.45
99 1.09.2019 0.007 0.076 -21.279 -11.173 2.05
100 13.09.2019 0.009 0.044 -20.366 -13.517 2.76
101 25.09.2019 0.018 0.039 -17.460 -14.034 3.52
102 7.10.2019 0.025 0.099 -16.070 -10.048 2.95
103 19.10.2019 0.013 0.050 -18.987 -13.013 2.96
104 31.10.2019 0.017 0.037 -17.777 -14.329 3.51
105 12.11.2019 0.006 0.046 -21.984 -13.333 2.37
106 24.11.2019 0.023 0.037 -16.410 -14.305 3.81
107 6.12.2019 0.019 0.031 -17.106 -15.053 3.82
108 18.12.2019 0.020 0.031 -16.942 -15.084 3.86
109 30.12.2019 0.011 0.071 -19.763 -11.482 2.45
110 11.01.2020 0.006 0.060 -22.060 -12.188 2.10
111 23.01.2020 0.004 0.037 -23.499 -14.285 2.24
112 4.02.2020 0.036 0.113 -14.402 -9.457 3.18
113 16.02.2020 0.029 0.053 -15.309 -12.725 3.70
114 28.02.2020 0.020 0.045 -16.935 -13.444 3.50
115 11.03.2020 0.033 0.091 -14.862 -10.407 3.29
116 23.03.2020 0.024 0.043 -16.260 -13.697 3.71
117 4.04.2020 0.044 0.024 -13.547 -16.253 4.87
118 16.04.2020 0.031 0.085 -15.043 -10.720 3.32
119 28.04.2020 0.013 0.072 -18.807 -11.439 2.65
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Denizli meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlikk degerleri (devamu)

No Veri Tarihi Oyn Opy oy,p (DB) 03,y (DB) h (cm)
120 10.05.2020 0.015 0.029 -18.283 -15.450 3.65
121 22.05.2020 0.016 0.036 -17.916 -14.383 3.49
122 9.07.2020 0.036 0.093 -14.454 -10.303 3.36
123 21.07.2020 0.005 0.062 -23.162 -12.047 1.82
124 2.08.2020 0.020 0.061 -16.953 -12.180 3.22
125 7.09.2020 0.013 0.044 -18.789 -13.534 3.11
126 19.09.2020 0.013 0.044 -18.789 -13.534 3.11
127 1.10.2020 0.011 0.044 -19.735 -13.588 2.92
128 13.10.2020 0.018 0.052 -17.392 -12.865 3.27
129 25.10.2020 0.007 0.041 -21.639 -13.824 2.55
130 6.11.2020 0.007 0.043 -21.535 -13.666 2.54
131 18.11.2020 0.012 0.074 -19.229 -11.312 2.53
132 30.11.2020 0.009 0.080 -20.660 -10.965 2.14
133 12.12.2020 0.014 0.038 -18.387 -14.257 3.36
134 24.12.2020 0.032 0.070 -14.929 -11.542 3.52
135 5.01.2021 0.019 0.107 -17.165 -9.689 2.63
136 17.01.2021 0.026 0.080 -15.794 -10.984 3.21
137 29.01.2021 0.026 0.080 -15.794 -10.984 3.21
138 10.02.2021 0.023 0.030 -16.338 -15.292 4.04
139 22.02.2021 0.017 0.066 -17.802 -11.801 2.95
140 6.03.2021 0.013 0.059 -18.949 -12.315 2.81
141 18.03.2021 0.029 0.080 -15.401 -10.958 3.29
142 30.03.2021 0.053 0.057 -12.732 -12.435 4.20
143 11.04.2021 0.023 0.051 -16.475 -12.925 3.49
144 23.04.2021 0.025 0.036 -15.937 -14.464 3.95
145 5.05.2021 0.016 0.043 -17.858 -13.690 3.35
146 17.05.2021 0.017 0.177 -17.778 -7.516 2.01
147 29.05.2021 0.005 0.115 -22.963 -9.385 1.28
148 10.06.2021 0.013 0.101 -18.765 -9.976 2.34
149 22.06.2021 0.016 0.065 -17.826 -11.875 2.96
150 4.07.2021 0.021 0.094 -16.793 -10.274 2.84
151 16.07.2021 0.021 0.119 -16.804 -9.227 2.60
152 28.07.2021 0.007 0.106 -21.267 -9.751 1.74
153 9.08.2021 0.012 0.099 -19.306 -10.052 2.23
154 21.08.2021 0.020 0.133 -17.070 -8.764 244
155 2.09.2021 0.009 0.138 -20.424 -8.605 1.67
156 14.09.2021 0.011 0.072 -19.480 -11.440 2.50
157 26.09.2021 0.003 0.048 -24.597 -13.173 1.76
158 25.11.2021 0.015 0.120 -18.234 -9.210 2.28
159 7.12.2021 0.018 0.070 -17.559 -11.547 2.95
160 19.12.2021 0.015 0.050 -18:379 -12.983 3.08
161 31.12.2021 0.006 0.044 -22.338 -13.537 2.33
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EKH

Giiney meteoroloji istasyonunu geri sacilim ve hesaplanan piiriizliik degerleri

No | Veri Tarihi Oypn G o,p (DB) 0,y (DB) h (cm)
1 14.01.2016 0.036 0.201 -14.425 -6.958 2.63
2 7.02.2016 0.031 0.285 -15.090 -5.445 2.15
3 2.03.2016 0.022 0.105 -16.615 -9.772 2.76
4 26.03.2016 0.037 0.131 -14.297 -8.828 3.07
5 19.04.2016 0.046 0.086 -13.417 -10.667 3.66
6 13.05.2016 0.026 0.105 -15.868 -9.771 2.93
7 12.06.2016 0.043 0.128 -13.621 -8.943 3.24
8 6.07.2016 0.028 0.120 -15.571 -9.211 2.87
9 18.07.2016 0.036 0.104 -14.404 -9.829 3.26
10 30.07.2016 0.019 0.193 -17.252 -7.145 2.05
11 | 11.08.2016 0.015 0.076 -18.382 -11.190 2.69
12 | 23.08.2016 0.023 0.076 -16.332 -11.176 3.14
13 | 28.09.2016 0.011 0.076 -19.707 -11.215 2.40
14 | 10.10.2016 0.009 0.059 -20.670 -12.269 2.42
15 | 22.10.2016 0.027 0.091 -15.636 -10.423 3.12
16 3.11.2016 0.041 0.104 -13.880 -9.831 3.38
17 | 15.11.2016 0.018 0.110 -17.545 -9.587 2.52
18 27.11.2016 0.034 0.112 -14.736 -9.509 3.12
19 9.12.2016 0.022 0.070 -16.665 -11.567 3.15

20 | 21.12.2016 0.016 0.087 -18.057 -10.600 2.63

21 2.01.2017 0.025 0.250 -16.042 -6.020 2.07

22 | 14.01.2017 0.039 0.210 -14.051 -6.781 2.67

23 26.01.2017 0.022 0.234 -16.529 -6.309 2.02

24 7.02.2017 0.032 0.152 -14.915 -8.186 2.79

25 | 19.02.2017 0.022 0.090 -16.586 -10.457 2.92

26 3.03.2017 0.032 0.108 -14.892 -9.647 3.12

27 | 15.03.2017 0.030 0.093 -15.297 -10.337 3.18

28 | 27.03.2017 0.018 0.115 -17.501 -9.399 2.49

29 8.04.2017 0.018 0.115 -17.501 -9.399 2.49

30 | 20.04.2017 0.008 0.071 -21.062 -11.493 2.16

31 2.05.2017 0.035 0.062 -14.499 -12.044 3.73

32 14.05.2017 0.018 0.193 -17.349 -7.136 2.02

33 | 26.05.2017 0.077 0.083 -11.141 -10.834 4.20

34 7.06.2017 0.026 0.132 -15.911 -8.786 2.70

35 | 19.06.2017 0.032 0.068 -15.002 -11.704 3.54

36 1.07.2017 0.036 0.072 -14.474 -11.401 3.59

37 | 13.07.2017 0.035 0.086 -14.499 -10.636 3.42

38 | 25.07.2017 0.020 0.109 -16.904 -9.628 2.67

39 6.08.2017 0.021 0.050 -16.703 -12.997 3.45

40 18.08.2017 0.018 0.041 -17.527 -13.820 3.45

41 | 30.08.2017 0.029 0.067 -15.389 -11.723 3.46

42 | 11.09.2017 0.022 0.100 -16.576 -10.010 2.83

43 | 23.09.2017 0.020 0.127 -16.987 -8.960 2.50

44 5.10.2017 0.013 0.044 -18.845 -13.587 311

45 | 17.10.2017 0.020 0.106 -16.925 -9.757 2.69

46 | 29.10.2017 0.013 0.105 -18.791 -9.781 2.29

47 | 10.11.2017 0.015 0.110 -18.130 -9.581 2.39

48 | 22.11.2017 0.006 0.174 -22.587 -7.584 0.97

49 4.12.2017 0.003 0.132 -25.526 -8.796 0.59

50 | 16.12.2017 0.011 0.175 -19.621 -7.565 1.62

51 | 28.12.2017 0.010 0.128 -20.191 -8.928 1.79

52 9.01.2018 0.010 0.097 -20.208 -10.142 2.06

53 | 21.01.2018 0.009 0.103 -20.638 -9.866 1.90

54 | 26.02.2018 0.024 0.103 -16.198 -9.865 2.88

55 | 10.03.2018 0.012 0.114 -19.367 -9.439 2.09

56 | 22.03.2018 0.026 0.120 -15.771 -9.192 2.82

57 3.04.2018 0.049 0.102 -13.139 -9.898 3.56

58 | 15.04.2018 0.031 0.124 -15.066 -9.080 2.95
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Giiney meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlik degerleri (devami)

No | Veri Tarihi [ @ a,n, (DB) 0y (DB) h (cm)
59 27.04.2018 0.029 0.171 -15.378 -7.678 2.58
60 9.05.2018 0.030 0.066 -15.168 -11.817 Bi59
61 21.05.2018 0.040 0.110 -14.009 -9.591 3.30
62 2.06.2018 0.019 0.115 -17.278 -9.385 2.53
63 14.06.2018 0.038 0.125 -14.256 -9.030 3.12
64 26.06.2018 0.029 0.062 -15.324 -12.105 3.56
65 8.07.2018 0.022 0.051 -16.486 -12.884 3.48
66 20.07.2018 0.012 0.071 -19.184 -11.458 2.57
67 1.08.2018 0.048 0.045 -13.173 -13.443 4.33
68 25.08.2018 0.024 0.068 -16.224 -11.645 3.26
69 6.09.2018 0.027 0.059 -15.753 -12.298 351
70 18.09.2018 0.030 0.055 -15.283 -12.632 3.69
71 30.09.2018 0.028 0.100 -15.490 -9.995 3.06
72 12.10.2018 0.028 0.100 -15.490 -9.995 3.06
73 24.10.2018 0.024 0.056 -16.204 -12.487 3.45
74 5.11.2018 0.013 0.104 -19.023 -9.835 2.25
75 17.11.2018 0.063 0.098 -12.029 -10.095 3.84
76 29.11.2018 0.013 0.124 -18.710 -9.082 2.15
77 11.12.2018 0.030 0.094 -15.294 -10.267 3.16
78 23.12.2018 0.015 0.118 -18.141 -9.274 2.32
79 4.01.2019 0.006 0.054 -22.221 -12.648 2.16
80 16.01.2019 0.018 0.120 -17.545 -9.213 244
81 28.01.2019 0.031 0.056 -15.120 -12.504 3.69
82 9.02.2019 0.013 0.041 -18.747 -13.854 3.19
83 21.02.2019 0.010 0.069 -20.044 -11.643 242
84 5.03.2019 0.025 0.058 -15.942 -12.339 3.48
85 17.03.2019 0.018 0.031 -17.402 -15.097 3.76
86 29.03.2019 0.007 0.071 -21.347 -11.476 2.10
87 10.04.2019 0.015 0.114 -18.363 -9.447 231
88 22.04.2019 0.021 0.162 -16.711 -7.915 2.34
89 4.05.2019 0.019 0.090 -17.245 -10.451 2.78
90 16.05.2019 0.020 0.092 -17.016 -10.382 2.81
91 28.05.2019 0.035 0.061 -14.516 -12.150 3.75
92 9.06.2019 0.013 0.065 -19.014 -11.877 2.70
93 21.06.2019 0.013 0.065 -19.014 -11.877 2.70
94 3.07.2019 0.018 0.019 -17.528 -17.235 4.21
95 15.07.2019 0.013 0.065 -18.932 -11.887 2.72
96 27.07.2019 0.015 0.098 -18.237 -10.076 247
97 8.08.2019 0.030 0.098 -15.195 -10.067 3.14
98 20.08.2019 0.017 0.094 -17.754 -10.288 2.63
99 1.09.2019 0.014 0.052 -18.687 -12.846 2.99
100 | 13.09.2019 0.028 0.142 -15.557 -8.486 2.71
101 | 25.09.2019 0.035 0.076 -14.521 -11.197 3.54
102 7.10.2019 0.014 0.034 -18.537 -14.668 3.42
103 | 19.10.2019 0.016 0.042 -17.980 -13.726 3.33
104 | 31.10.2019 0.015 0.129 -18.240 -8.896 221
105 | 12.11.2019 0.016 0.048 -18.038 -13.180 3.20
106 | 24.11.2019 0.021 0.104 -16.808 -9.846 2.74
107 6.12.2019 0.026 0.124 -15.905 -9.081 277
108 | 18.12.2019 0.024 0.094 -16.264 -10.248 2.95
109 | 30.12.2019 0.029 0.145 -15.451 -8.376 271
110 | 11.01.2020 0.031 0.135 -15.093 -8.682 2.86
111 | 23.01.2020 0.010 0.133 -20.061 -8.754 1.78
112 4.02.2020 0.012 0.227 -19.064 -6.438 1.49
113 | 16.02.2020 0.015 0.131 -18.233 -8.812 2.20
114 | 11.03.2020 0.034 0.069 -14.643 -11.632 3.61
115 | 23.03.2020 0.014 0.078 -18.394 -11.064 2.66
116 4.04.2020 0.019 0.069 -17.245 -11.597 3.03
117 | 16.04.2020 0.017 0.127 -17.820 -8.964 2.32
118 | 28.04.2020 0.053 0.107 -12.788 -9.710 3.59
119 | 10.05.2020 0.013 0.059 -18.869 -12.279 2.82
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Giiney meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlik degerleri (devami)

No | Veri Tarihi Oun Oy o,p (DB) 0y (DB) h (cm)
120 | 22.05.2020 0.030 0.103 -15.247 -9.870 3.09
121 9.07.2020 0.008 0.047 -20.994 -13.255 2.57
122 | 21.07.2020 0.021 0.078 -16.768 -11.052 3.01
123 2.08.2020 0.029 0.126 -15.365 -8.983 2.87
124 7.09.2020 0.009 0.060 -20.377 -12.231 248
125 | 19.09.2020 0.009 0.060 -20.377 -12.231 248
126 1.10.2020 0.020 0.073 -16.941 -11.366 3.04
127 | 13.10.2020 0.016 0.035 -18.056 -14.517 3.49
128 | 25.10.2020 0.016 0.104 -18.085 -9.820 2.45
129 6.11.2020 0.003 0.070 -25.896 -11.548 1.11
130 | 18.11.2020 0.006 0.098 -22.502 -10.076 1.54
131 | 30.11.2020 0.012 0.096 -19.167 -10.191 2.30
132 | 24.12.2020 0.009 0.045 -20.351 -13.436 2.75
133 5.01.2021 0.030 0.060 -15.234 -12.205 3.60
134 | 17.01.2021 0.017 0.077 -17.803 -11.161 2.81
135 | 29.01.2021 0.017 0.077 -17.803 -11.161 2.81
136 | 10.02.2021 0.011 0.139 -19.708 -8.585 1.82
137 | 22.02.2021 0.032 0.089 -14.923 -10.508 3.30
138 6.03.2021 0.014 0.090 -18.655 -10.444 2.46
139 | 18.03.2021 0.014 0.048 -18.563 -13.217 3.09
140 | 30.03.2021 0.022 0.054 -16.536 -12.655 3.42
141 | 11.04.2021 0.050 0.122 -12.968 -9.122 3.42
142 | 23.04.2021 0.010 0.086 -19.993 -10.639 221
143 5.05.2021 0.004 0.043 -24.549 -13.650 1.87
144 | 17.05.2021 0.041 0.045 -13.871 -13.422 4.17
145 | 29.05.2021 0.014 0.099 -18.511 -10.065 241
146 | 10.06.2021 0.030 0.210 -15.184 -6.772 242
147 | 22.06.2021 0.022 0.127 -16.492 -8.963 2.61
148 4.07.2021 0.020 0.129 -16.996 -8.910 2.49
149 | 16.07.2021 0.046 0.127 -13.353 -8.955 3.30
150 | 28.07.2021 0.015 0.091 -18.116 -10.406 2.57
151 9.08.2021 0.017 0.110 -17.599 -9.599 251
152 | 21.08.2021 0.031 0.080 -15.110 -10.943 3.35
153 2.09.2021 0.034 0.043 -14.643 -13.689 4.06
154 | 14.09.2021 0.027 0.079 -15.658 -11.034 3.25
155 | 26.09.2021 0.019 0.090 -17.278 -10.446 2.77
156 | 25.11.2021 0.020 0.046 -17.066 -13.354 3.45
157 7.12.2021 0.017 0.054 -17.749 -12.655 3.15
158 | 19.12.2021 0.006 0.043 -22.089 -13.642 241
159 | 31.12.2021 0.018 0.072 -17.444 -11.431 2.95
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EK I

Civril meteoroloji istasyonunu geri sa¢ilim ve hesaplanan piiriizliik degerleri

No Veri Tarihi Ouh Oup o,y (DB) 0,y (DB) h (cm)
1 14.01.2016 0.031 0.107 -15.118 -9.694 3.08
2 7.02.2016 0.021 0.066 -16.772 -11.798 3.18
3 2.03.2016 0.004 0.069 -24.445 -11.606 1.45
4 26.03.2016 0.016 0.062 -18.028 -12.050 2.95
5 19.04.2016 0.011 0.061 -19.424 -12.155 2.67
6 13.05.2016 0.021 0.075 -16.836 -11.255 3.04
7 12.06.2016 0.014 0.075 -18.445 -11.229 2.68
8 6.07.2016 0.023 0.032 -16.386 -14.918 895
9 18.07.2016 0.012 0.071 -19.140 -11.518 2.59
10 30.07.2016 0.017 0.027 -17.779 -15.715 3.82
11 11.08.2016 0.014 0.032 -18.472 -14.912 3.49
12 23.08.2016 0.016 0.028 -17.839 -15.463 3.75
13 28.09.2016 0.004 0.044 -23.598 -13.526 2.05
14 10.10.2016 0.007 0.033 -21.615 -14.774 2.76
15 22.10.2016 0.007 0.019 -21.255 -17.173 3.37
16 3.11.2016 0.004 0.033 -23.769 -14.873 231
17 15.11.2016 0.014 0.051 -18.497 -12.943 3.05
18 27.11.2016 0.005 0.024 -23.102 -16.240 2.76
19 9.12.2016 0.005 0.033 -23.253 -14.879 2.43
20 21.12.2016 0.011 0.040 -19.580 -13.986 3.04
21 2.01.2017 0.003 0.028 -24.735 -15.567 2.25
22 14.01.2017 0.016 0.071 -18.093 -11.506 2.82
23 26.01.2017 0.013 0.061 -18.833 -12.163 2.80
24 7.02.2017 0.017 0.033 -17.787 -14.751 3.60
25 19.02.2017 0.005 0.011 -22.810 -19.673 3.58
26 3.03.2017 0.016 0.070 -18.077 -11.555 2.84
27 15.03.2017 0.008 0.104 -21.066 -9.813 1.79
28 27.03.2017 0.015 0.026 -18.286 -15.813 3.73
29 8.04.2017 0.015 0.026 -18.286 -15.813 3.73
30 20.04.2017 0.033 0.046 -14.809 -13.360 3.95
31 2.05.2017 0.010 0.032 -20.190 -14.988 3.13
32 14.05.2017 0.007 0.030 -21.764 -15.206 2.83
33 26.05.2017 0.027 0.043 -15.711 -13.687 3.82
34 7.06.2017 0.032 0.076 -14.956 -11.185 3.44
35 19.06.2017 0.022 0.048 -16.566 -13.191 3.53
36 1.07.2017 0.016 0.063 -17.964 -12.000 2.96
37 13.07.2017 0.024 0.053 -16.263 -12.754 3.50
38 25.07.2017 0.017 0.087 -17.667 -10.617 2.72
39 6.08.2017 0.012 0.094 -19.275 -10.261 2.29
40 18.08.2017 0.027 0.042 -15.664 -13.782 3.86
41 30.08.2017 0.006 0.049 -22.204 -13.092 2.27
42 11.09.2017 0.022 0.034 -16.565 -14.718 3.86
43 23.09.2017 0.031 0.041 -15.025 -13.879 4.02
44 5.10.2017 0.012 0.034 -19.114 -14.643 3.29
45 17.10.2017 0.018 0.065 -17.394 -11.885 3.06
46 29.10.2017 0.020 0.055 -17.076 -12.582 3.28
47 10.11.2017 0.016 0.067 -17.952 -11.757 291
48 22.11.2017 0.021 0.079 -16.862 -11.007 2.98
49 4.12.2017 0.023 0.040 -16.321 -13.956 3.75
50 16.12.2017 0.015 0.050 -18.239 -13.000 3.12
51 28.12.2017 0.014 0.032 -18.620 -14.916 3.46
52 9.01.2018 0.008 0.031 -20.798 -15.093 3.01
53 21.01.2018 0.007 0.051 -21.802 -12.951 2.32
54 26.02.2018 0.016 0.144 -18.046 -8.417 2.15
55 10.03.2018 0.020 0.033 -16.966 -14.779 3.79
56 22.03.2018 0.017 0.036 -17.775 -14.493 3.55
57 3.04.2018 0.022 0.036 -16.510 -14.438 3.81
58 15.04.2018 0.013 0.083 -18.954 -10.806 2.48
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Civril meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizliik degerleri (devami)

No Veri Tarihi [ Ouy oyn, (DB) 0,y (DB) h (cm)
59 27.04.2018 0.023 0.041 -16.378 -13.827 3.71
60 9.05.2018 0.062 0.067 -12.067 -11.717 4.19
61 21.05.2018 0.023 0.074 -16.476 -11.326 3.14
62 2.06.2018 0.014 0.059 -18.592 -12.275 2.88
63 14.06.2018 0.019 0.087 -17.179 -10.612 2.83
64 26.06.2018 0.018 0.070 -17.423 -11.578 2.98
65 8.07.2018 0.016 0.035 -17.826 -14.532 3.55
66 20.07.2018 0.022 0.040 -16.495 SISIOS! 3.71
67 1.08.2018 0.016 0.025 -17.845 -16.020 3.87
68 25.08.2018 0.018 0.029 -17.480 -15.394 3.81
69 6.09.2018 0.012 0.030 -19.062 -15.269 3.44
70 18.09.2018 0.018 0.038 -17.347 -14.165 3.57
71 30.09.2018 0.011 0.043 -19.699 -13.672 2.94
72 12.10.2018 0.011 0.043 -19.699 -13.672 2.94
73 24.10.2018 0.039 0.030 -14.098 -15.237 4.52
74 5.11.2018 0.023 0.014 -16.371 -18.480 4.73
75 17.11.2018 0.076 0.079 -11.177 -11.000 4.23
76 29.11.2018 0.025 0.065 -16.022 -11.898 3.36
77 11.12.2018 0.020 0.053 -17.048 -12.768 3.33
78 23.12.2018 0.033 0.045 -14.764 -13.488 3.99
79 4.01.2019 0.016 0.077 -17.973 -11.110 2.76
80 16.01.2019 0.033 0.044 -14.794 -13.583 4.00
81 28.01.2019 0.044 0.060 -13.592 -12.201 3.96
82 9.02.2019 0.024 0.061 -16.244 -12.156 3.37
83 21.02.2019 0.048 0.048 -13.159 -13.173 4.27
84 5.03.2019 0.026 0.072 -15.825 -11.444 3.31
85 17.03.2019 0.026 0.042 -15.817 -13.817 3.83
86 29.03.2019 0.046 0.050 -13.418 -13.021 4.18
87 10.04.2019 0.011 0.074 -19.718 -11.324 242
88 22.04.2019 0.030 0.068 -15.160 -11.705 3.51
89 4.05.2019 0.021 0.066 -16.770 -11.812 3.18
90 16.05.2019 0.030 0.042 -15.199 -13.790 3.96
91 28.05.2019 0.011 0.076 -19.576 -11.205 2.43
92 9.06.2019 0.014 0.070 -18.690 -11.552 2.70
93 21.06.2019 0.014 0.070 -18.690 -11.552 2.70
94 3.07.2019 0.012 0.057 -19.376 -12.417 2.74
95 15.07.2019 0.024 0.090 -16.183 -10.463 3.01
96 27.07.2019 0.022 0.075 -16.587 -11.256 3.10
97 8.08.2019 0.013 0.045 -18.774 -13.463 3.10
98 20.08.2019 0.010 0.061 -19.900 -12.164 2.57
99 1.09.2019 0.013 0.039 -18.971 -14.099 3.20
100 13.09.2019 0.023 0.039 -16.397 -14.079 3.76
101 25.09.2019 0.016 0.076 -17.999 -11.180 2.77
102 7.10.2019 0.051 0.069 -12.951 -11.589 3.97
103 19.10.2019 0.016 0.080 -17.927 -10.973 2.74
104 31.10.2019 0.009 0.066 -20.687 -11.815 2.32
105 12.11.2019 0.019 0.050 -17.237 -13.005 3.34
106 24.11.2019 0.005 0.043 -22.841 -13.654 2.25
107 6.12.2019 0.014 0.015 -18.594 -18.276 4.20
108 18.12.2019 0.013 0.053 -18.937 -12.775 291
109 30.12.2019 0.007 0.046 -21.648 -13.363 2.45
110 11.01.2020 0.015 0.047 -18.319 -13.299 3.17
111 23.01.2020 0.008 0.028 -20.724 -15.552 BN
112 4.02.2020 0.013 0.080 -18.809 -10.991 2.55
113 16.02.2020 0.008 0.092 -20.710 -10.350 1.99
114 28.02.2020 0.004 0.063 -24.323 -12.006 1.56
115 11.03.2020 0.008 0.064 -21.067 -11.908 2.25
116 23.03.2020 0.006 0.053 -22.249 -12.766 2.18
117 4.04.2020 0.009 0.047 -20.645 -13.236 2.64
118 16.04.2020 0.007 0.034 -21.870 -14.683 2.69
119 28.04.2020 0.011 0.040 -19.667 -14.023 3.03
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Civril meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizliik degerleri (devami)

No Veri Tarihi Oph Opy o,p (DB) 0y (DB) h (cm)
120 10.05.2020 0.012 0.040 -19.307 -13.990 3.10
121 22.05.2020 0.017 0.029 -17.648 -15.350 3.76
122 9.07.2020 0.041 0.071 -13.866 -11.480 3.75
123 21.07.2020 0.005 0.083 -23.445 -10.805 1.49
124 2.08.2020 0.013 0.033 -18.837 -14.836 3.39
125 7.09.2020 0.008 0.063 -21.003 -11.973 2.28
126 19.09.2020 0.008 0.063 -21.003 -11.973 2.28
127 1.10.2020 0.013 0.053 -18.723 -12.741 2.95
128 13.10.2020 0.018 0.037 -17.390 -14.283 3.59
129 25.10.2020 0.014 0.046 -18.572 -13.372 3.13
130 6.11.2020 0.009 0.026 -20.347 -15.831 3.28
131 18.11.2020 0.005 0.036 -22.613 -14.438 2.47
132 30.11.2020 0.029 0.019 -15.378 -17.302 4.69
133 12.12.2020 0.036 0.022 -14.474 -16.616 4.74
134 24.12.2020 0.015 0.011 -18.286 -19.399 451
135 5.01.2021 0.018 0.089 -17.564 -10.510 2.72
136 17.01.2021 0.017 0.184 -17.672 -7.349 2.00
137 29.01.2021 0.017 0.184 -17.672 -7.349 2.00
138 10.02.2021 0.015 0.046 -18.283 -13.382 3.19
139 22.02.2021 0.010 0.040 -19.953 -13.936 2.95
140 18.03.2021 0.021 0.025 -16.869 -15.978 4.07
141 30.03.2021 0.006 0.041 -22.583 -13.832 2.34
142 11.04.2021 0.006 0.027 -22.251 -15.761 2.84
143 23.04.2021 0.015 0.048 -18.302 -13.173 3.14
144 5.05.2021 0.012 0.059 -19.033 -12.268 2.78
145 17.05.2021 0.024 0.078 -16.125 -11.093 3.16
146 29.05.2021 0.018 0.074 -17.447 -11.318 2.92
147 10.06.2021 0.007 0.068 -21.314 -11.663 2.15
148 22.06.2021 0.025 0.089 -16.013 -10.518 3.06
149 4.07.2021 0.022 0.075 -16.502 -11.256 3.12
150 16.07.2021 0.019 0.059 -17.270 -12.288 3.17
151 28.07.2021 0.030 0.033 -15.187 -14.826 4.19
152 9.08.2021 0.013 0.049 -18.855 -13.093 3.00
153 21.08.2021 0.013 0.054 -18.901 -12.699 291
154 2.09.2021 0.013 0.059 -18.908 -12.292 2.81
155 14.09.2021 0.010 0.053 -20.121 -12.754 2.65
156 26.09.2021 0.011 0.060 -19.689 -12.253 2.63
157 25.11.2021 0.007 0.023 -21.550 -16.361 3.13
158 7.12.2021 0.027 0.024 -15.661 -16.159 4.38
159 19.12.2021 0.031 0.045 -15.114 -13.487 391
160 31.12.2021 0.024 0.056 -16.155 -12.542 3.48
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EKJ

Nazilli meteoroloji istasyonunu geri sa¢ilim ve hesaplanan piiriizliik degerleri

No Veri Tarihi Oun T o, (DB) 0, (DB) h (cm)
1 14.01.2016 0.018 0.065 -17.372 -11.848 3.05
2 7.02.2016 0.017 0.069 -17.687 -11.605 2.93
3 2.03.2016 0.029 0.063 -15.369 -11.992 3.53
4 26.03.2016 0.013 0.151 -18.834 -8.220 1.93
5 19.04.2016 0.022 0.063 -16.509 -12.002 3.28
6 13.05.2016 0.013 0.092 -18.847 -10.345 240
7 12.06.2016 0.037 0.065 -14.296 -11.843 3.73
8 6.07.2016 0.032 0.093 -15.009 -10.311 3.24
9 18.07.2016 0.013 0.114 -18.997 -9.430 2.17
10 30.07.2016 0.032 0.087 -14.920 -10.582 3.32
11 11.08.2016 0.037 0.104 -14.282 -9.810 3.29
12 23.08.2016 0.009 0.045 -20.309 -13.490 2.77
13 28.09.2016 0.018 0.090 -17.543 -10.469 2.71
14 10.10.2016 0.027 0.083 -15.720 -10.833 3.19
15 22.10.2016 0.021 0.082 -16.778 -10.884 2.97
16 3.11.2016 0.031 0.095 -15.123 -10.213 3.19
17 15.11.2016 0.004 0.045 -23.650 -13.420 2.02
18 27.11.2016 0.016 0.093 -17.884 -10.293 2.60
19 9.12.2016 0.007 0.069 -21.605 -11.615 2.07
20 21.12.2016 0.007 0.062 -21.552 -12.077 2.19
21 26.01.2017 0.014 0.078 -18.450 -11.059 2.64
22 7.02.2017 0.021 0.087 -16.723 -10.605 2.92
23 19.02.2017 0.006 0.067 -21.947 -11.726 2.02
24 3.03.2017 0.013 0.099 -18.928 -10.032 2.31
25 15.03.2017 0.013 0.117 -18.857 -9.325 2.17
26 27.03.2017 0.016 0.078 -17.867 -11.102 2.78
27 8.04.2017 0.016 0.078 -17.867 -11.102 2.78
28 20.04.2017 0.007 0.062 -21.795 -12.058 2.13
29 2.05.2017 0.013 0.109 -18.783 -9.626 2.26

30 14.05.2017 0.019 0.075 -17.220 -11.256 2.96

31 26.05.2017 0.038 0.163 -14.247 -7.890 2.87

32 7.06.2017 0.032 0.089 -14.957 -10.488 3.29

33 19.06.2017 0.018 0.056 -17.332 -12.495 3.21

34 1.07.2017 0.005 0.079 -23.157 -11.017 1.60

35 13.07.2017 0.010 0.029 -19.871 -15.387 3.28

36 25.07.2017 0.015 0.087 -18.247 -10.608 2.59

37 6.08.2017 0.025 0.123 -16.089 -9.105 2.73

38 18.08.2017 0.023 0.068 -16.437 -11.703 3.23

39 30.08.2017 0.032 0.035 -14.900 -14.586 4.20

40 11.09.2017 0.032 0.054 -14.894 -12.671 3.78

41 23.09.2017 0.024 0.074 -16.262 -11.321 3.18

42 5.10.2017 0.048 0.065 -13.210 -11.903 3.98

43 17.10.2017 0.034 0.036 -14.718 -14.464 421

44 29.10.2017 0.014 0.140 -18.498 -8.545 2.08

45 10.11.2017 0.018 0.054 -17.397 -12.641 3.22

46 22.11.2017 0.021 0.095 -16.702 -10.202 2.84

47 4.12.2017 0.009 0.061 -20.611 -12.126 2.40

48 16.12.2017 0.011 0.123 -19.517 -9.118 1.98

49 28.12.2017 0.016 0.080 -18.066 -10.996 2.71

50 9.01.2018 0.022 0.057 -16.580 -12.409 3.35

51 21.01.2018 0.026 0.062 -15.859 -12.057 3.43

52 26.02.2018 0.029 0.067 -15.327 -11.771 3.49

53 10.03.2018 0.018 0.079 -17.542 -11.000 2.83

54 22.03.2018 0.014 0.059 -18.564 -12.268 2.88

55 3.04.2018 0.036 0.068 -14.493 -11.680 3.65

56 15.04.2018 0.017 0.064 -17.742 -11.933 2.99

57 27.04.2018 0.019 0.115 -17.169 -9.397 2.56

58 9.05.2018 0.028 0.082 -15.548 -10.860 3.24
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Nazilli meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlik degerleri (devami)

No | Veri Tarihi Oun Ouy o, (DB) Oy (DB) h (cm)
59 | 21.05.2018 0.013 0.066 -18.796 -11.792 2.73
60 | 2.06.2018 0.009 0.108 -20.332 -9.682 1.93
61 | 14.06.2018 0.030 0.094 -15.208 -10.267 3.18
62 | 26.06.2018 0.010 0.055 -19.947 -12.622 2.66
63 | 8.07.2018 0.007 0.066 -21.482 -11.822 2.14
64 | 20.07.2018 0.015 0.062 -18.342 -12.053 2.89
65 | 1.08.2018 0.019 0.028 -17.201 -15.566 391
66 | 25.08.2018 0.012 0.051 -19.070 -12.914 2.92
67 | 6.09.2018 0.021 0.075 -16.762 -11.267 3.06
68 | 18.09.2018 0.010 0.094 -20.085 -10.263 211
69 | 30.09.2018 0.009 0.032 -20.453 -14.898 3.05
70 | 12.10.2018 0.009 0.032 -20.453 -14.898 3.05
71 | 24.10.2018 0.015 0.064 -18.175 -11.964 2.90
72 | 5.11.2018 0.013 0.113 -18.716 -9.481 2.24
73 | 17.11.2018 0.023 0.083 -16.307 -10.810 3.06
74 | 29.11.2018 0.013 0.090 -18.882 -10.462 242
75 | 11.12.2018 0.018 0.110 -17.336 -9.590 2.57
76 | 23.12.2018 0.020 0.099 -17.019 -10.059 2.74
77 | 4.01.2019 0.020 0.078 -16.926 -11.073 2.98
78 | 16.01.2019 0.035 0.060 -14.498 -12.252 3.78
79 | 28.01.2019 0.009 0.044 -20.570 -13.576 2.73
80 | 9.02.2019 0.014 0.074 -18.431 -11.307 2.70
81 | 21.02.2019 0.011 0.103 -19.783 -9.857 2.09
82 | 5.03.2019 0.019 0.053 -17.182 -12.726 3.29
83 | 17.03.2019 0.025 0.066 -16.061 -11.822 3.34
84 | 29.03.2019 0.005 0.059 -22.989 -12.286 1.92
85 | 10.04.2019 0.012 0.153 -19.149 -8.155 1.85
86 | 22.04.2019 0.015 0.068 -18.150 -11.702 2.85
87 | 4.05.2019 0.014 0.084 -18.442 -10.746 2.58
88 | 16.05.2019 0.019 0.071 -17.140 -11.466 3.02
89 | 28.05.2019 0.019 0.042 -17.142 -13.802 3.54
90 | 9.06.2019 0.011 0.038 -19.415 -14.151 311
91 | 21.06.2019 0.011 0.038 -19.415 -14.151 3.11
92 | 3.07.2019 0.006 0.059 -22.446 -12.316 2.04
93 | 15.07.2019 0.024 0.061 -16.229 -12.146 3.37
94 | 27.07.2019 0.015 0.040 -18.306 -13.941 3.31
95 | 8.08.2019 0.014 0.049 -18.555 -13.056 3.06
96 | 20.08.2019 0.035 0.089 -14.555 -10.512 3.38
97 | 1.09.2019 0.015 0.107 -18.223 -9.708 2.40
98 | 13.09.2019 0.023 0.146 -16.343 -8.371 2.52
99 | 25.09.2019 0.018 0.054 -17.336 -12.687 3.25
100 | 7.10.2019 0.014 0.101 -18.502 -9.968 2.39
101 | 19.10.2019 0.005 0.059 -23:291 -12.315 1.86
102 | 31.10.2019 0.022 0.080 -16.544 -10.983 3.05
103 | 12.11.2019 0.011 0.052 -19.588 -12.851 2.79
104 | 24.11.2019 0.016 0.052 -17.916 -12.869 3.16
105 | 6.12.2019 0.004 0.073 -23.549 -11.350 1.59
106 | 18.12.2019 0.018 0.066 -17.447 -11.802 3.03
107 | 30.12.2019 0.004 0.066 -23.491 -11.803 1.70
108 | 11.01.2020 0.005 0.057 -22.838 -12.440 1.98
109 | 23.01.2020 0.011 0.076 -19.664 -11.216 241
110 | 4.02.2020 0.017 0.090 -17.641 -10.479 2.69
111 | 16.02.2020 0.017 0.033 =AL7/ 7L -14.756 3.60
112 | 11.03.2020 0.039 0.030 -14.136 -15.217 4.51
113 | 23.03.2020 0.018 0.111 -17.517 -9.562 2.52
114 | 4.04.2020 0.017 0.047 -17.823 -13.297 3.27
115 | 16.04.2020 0.019 0.079 -17.269 -11.005 2.89
116 | 28.04.2020 0.035 0.076 -14.506 -11.182 3.54
117 | 10.05.2020 0.004 0.207 -24.006 -6.845 0.49
118 | 22.05.2020 0.008 0.078 -21.029 -11.061 2.08
119 | 9.07.2020 0.039 0.107 -14.096 -9.718 3.31
120 | 21.07.2020 0.018 0.081 -17.443 -10.892 2.83
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Nazilli meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlik degerleri (devami)

No | Veri Tarihi Oun Oy o,p (DB) 0y (DB) h (cm)
121 | 2.08.2020 0.024 0.035 -16.128 -14.562 3.93
122 | 7.09.2020 0.029 0.033 -15.372 -14.837 4.15
123 | 19.09.2020 0.029 0.033 -15.372 -14.837 4.15
124 | 1.10.2020 0.013 0.059 -18.714 -12.285 2.86
125 | 13.10.2020 0.020 0.061 -16.917 -12.168 3.23
126 | 25.10.2020 0.006 0.056 -21.904 -12.510 2.20
127 | 6.11.2020 0.008 0.068 -21.107 -11.697 2.20
128 | 18.11.2020 0.008 0.025 -21.235 -16.014 3.12
129 | 30.11.2020 0.031 0.084 -15.031 -10.764 3.33
130 | 12.12.2020 0.024 0.053 -16.115 -12.773 3.53
131 | 24.12.2020 0.034 0.071 -14.741 -11.485 3.55
132 | 5.01.2021 0.008 0.117 -21.248 -9.307 1.64
133 | 17.01.2021 0.012 0.070 -19.280 -11.579 2.58
134 | 29.01.2021 0.012 0.070 -19.280 -11.579 2.58
135 | 10.02.2021 0.022 0.058 -16.594 -12.366 3.34
136 | 22.02.2021 0.006 0.120 -22.184 -9.210 1.42
137 | 6.03.2021 0.030 0.071 -15.261 -11.471 3.44
138 | 18.03.2021 0.032 0.183 -14.975 -7.383 2.60
139 | 30.03.2021 0.014 0.138 -18.548 -8.588 2.08
140 | 11.04.2021 0.016 0.052 -18.017 -12.809 3.12
141 | 23.04.2021 0.016 0.086 -18.088 -10.656 2.63
142 | 5.05.2021 0.010 0.096 -20.088 -10.185 2.09
143 | 17.05.2021 0.032 0.058 -14.952 -12.397 3.71
144 | 29.05.2021 0.009 0.126 -20.609 -9.006 1.72
145 | 10.06.2021 0.021 0.124 -16.825 -9.078 2.57
146 | 22.06.2021 0.024 0.092 -16.136 -10.384 3.00
147 | 4.07.2021 0.031 0.067 -15.071 -11.745 3.54
148 | 16.07.2021 0.010 0.034 -19.791 -14.673 3.14
149 | 28.07.2021 0.015 0.058 -18.339 -12.358 2.95
150 | 9.08.2021 0.012 0.070 -19.197 -11.551 2.59
151 | 21.08.2021 0.019 0.108 -17.321 -9.664 2.59
152 | 2.09.2021 0.013 0.098 -19.001 -10.066 2.30
153 | 14.09.2021 0.006 0.028 -21.955 -15.587 2.87
154 | 25.11.2021 0.042 0.086 -13.794 -10.632 3.57
155 | 7.12.2021 0.011 0.120 -19.576 -9.192 1.99
156 | 19.12.2021 0.012 0.076 -19.164 -11.208 2.52
157 | 31.12.2021 0.007 0.087 -21.422 -10.582 1.89
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EKK

Dinar meteoroloji istasyonunu geri sacilim ve hesaplanan piiriizliik degerleri

No | Veri Tarihi Oypn G o,y (DB) 0,y (DB) h (cm)
1 | 14.01.2016 0.024 0.050 -16.181 -13.050 3.58
2 7.02.2016 0.017 0.049 -17.754 -13.073 3.24
3 2.03.2016 0.008 0.020 -20.822 -16.928 341
4 | 26.03.2016 0.014 0.057 -18.684 -12.458 2.90
5 19.04.2016 0.026 0.010 -15.885 -20.103 5.20
6 | 13.05.2016 0.041 0.148 -13.889 -8.306 3.04
7 12.06.2016 0.018 0.135 -17.413 -8.696 2.35
8 6.07.2016 0.007 0.094 -21.720 -10.279 1.75
9 | 18.07.2016 0.032 0.078 -15.004 -11.083 341
10 | 30.07.2016 0.007 0.061 -21.647 -12.171 2.19
11 | 11.08.2016 0.017 0.062 -17.794 -12.069 3.01
12 | 23.08.2016 0.014 0.071 -18.543 -11.470 2.71
13 | 28.09.2016 0.037 0.042 -14.326 -13.782 4.15
14 | 10.10.2016 0.025 0.046 -16.037 S13:897 3.69
15 | 22.10.2016 0.018 0.032 -17.407 -14.940 3.73
16 | 3.11.2016 0.012 0.048 -19.064 -13.152 297
17 | 15.11.2016 0.015 0.057 -18.356 -12.435 2.97
18 | 27.11.2016 0.015 0.096 -18.298 -10.180 2.48
19 | 9.12.2016 0.011 0.033 -19.675 -14.769 3.19

20 | 21.12.2016 0.010 0.052 -19.810 -12.824 2.73

21 | 2.01.2017 0.009 0.062 -20.265 -12.085 247

22 | 14.01.2017 0.008 0.047 -20.907 -13.257 2.59

23 | 26.01.2017 0.012 0.074 -19.117 -11.319 2.55

24 7.02.2017 0.007 0.044 -21.470 -13.556 2.53

25 | 19.02.2017 0.006 0.054 -22.187 -12.651 2.17

26 | 3.03.2017 0.016 0.092 -17.946 -10.374 2.60

27 | 15.03.2017 0.004 0.062 -23.536 -12.092 1.75

28 | 27.03.2017 0.011 0.056 -19.563 -12.515 2.72

29 | 8.04.2017 0.011 0.056 -19.563 -12.515 2.72

30 | 20.04.2017 0.019 0.074 -17.159 -11.301 2.98

31 | 2.05.2017 0.018 0.052 -17.507 -12.864 3.25

32 | 14.05.2017 0.012 0.094 -19.121 -10.287 2.33

33 | 26.05.2017 0.019 0.030 -17.102 -15.267 3.87

34 | 7.06.2017 0.010 0.090 -20.101 -10.446 2.15

35 | 19.06.2017 0.014 0.180 -18.451 -7.442 1.85

36 | 1.07.2017 0.026 0.099 -15.921 -10.043 2.98

37 | 13.07.2017 0.016 0.061 -18.096 -12.111 2.95

38 | 25.07.2017 0.021 0.078 -16.766 -11.055 3.01

39 | 6.08.2017 0.018 0.105 -17.559 -9.777 2.56

40 | 18.08.2017 0.011 0.058 -19.520 -12.393 2.70

41 | 30.08.2017 0.020 0.099 -17.033 -10.053 2.73

42 | 11.09.2017 0.024 0.061 -16.157 -12.179 3.39

43 | 23.09.2017 0.026 0.036 -15.898 -14.478 3.96

44 | 5.10.2017 0.025 0.039 -15.995 -14.064 3.85

45 | 17.10.2017 0.009 0.040 -20.419 -14.033 2.87

46 | 29.10.2017 0.025 0.125 -16.077 -9.044 2.72

47 | 10.11.2017 0.005 0.052 -23.430 -12.845 1.94

48 | 22.11.2017 0.007 0.063 -21.391 -12.023 221

49 | 4122017 0.005 0.046 -23.166 -13.394 212

50 | 16.12.2017 0.019 0.058 -17.309 -12.390 3.19

51 | 28.12.2017 0.015 0.038 -18.305 -14.180 3.36

52 | 9.01.2018 0.005 0.121 -23.263 -9.168 117

53 | 21.01.2018 0.015 0.047 -18.237 -13.318 3.19

54 | 26.02.2018 0.008 0.039 -20.873 -14.035 2.77

55 | 10.03.2018 0.009 0.030 -20.469 -15.196 3.11

56 | 22.03.2018 0.011 0.060 -19.694 -12.203 2.62

57 3.04.2018 0.044 0.108 -13.546 -9.663 3.42

58 | 15.04.2018 0.016 0.044 -17.848 -13.551 3.32
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Dinar meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlikk degerleri (devami)

No | Veri Tarihi [ @ a,n, (DB) 0,y (DB) h (cm)
59 | 27.04.2018 0.027 0.064 -15.737 -11.967 3.44
60 9.05.2018 0.015 0.076 -18.100 -11.189 2.75
61 | 21.05.2018 0.011 0.068 -19.481 -11.643 2.55
62 2.06.2018 0.010 0.076 -19.918 -11.205 2:38
63 | 14.06.2018 0.028 0.048 -15.495 -13.215 3.77
64 | 26.06.2018 0.034 0.085 -14.718 -10.707 3.39
65 8.07.2018 0.010 0.084 -19.862 -10.778 2.27
66 | 20.07.2018 0.011 0.035 -19.690 -14.520 3.13
67 1.08.2018 0.011 0.027 -19.506 -15.675 3.43
68 | 25.08.2018 0.005 0.039 -23.155 -14.100 2.28
69 6.09.2018 0.018 0.101 -17.369 -9.955 2.64
70 | 18.09.2018 0.017 0.044 -17.700 -13.518 &3
71 | 30.09.2018 0.008 0.086 -20.771 -10.652 2.04
72 | 12.10.2018 0.008 0.086 -20.771 -10.652 2.04
73 | 24.10.2018 0.014 0.077 -18.510 -11.157 2.65
74 5.11.2018 0.016 0.063 -17.862 -11.975 2.97
75 | 17.11.2018 0.028 0.102 -15.602 -9.910 3.02
76 | 29.11.2018 0.010 0.094 -20.110 -10.261 2.10
77 | 11.12.2018 0.016 0.065 -17.864 -11.851 2.95
78 | 23.12.2018 0.004 0.058 -24.054 -12.396 1.71
79 4.01.2019 0.011 0.035 -19.534 -14.545 3.17
80 | 16.01.2019 0.002 0.038 -26.608 -14.232 1.55
81 | 28.01.2019 0.007 0.032 -21.418 -14.962 2.85
82 9.02.2019 0.014 0.052 -18.402 -12.860 3.05
83 | 21.02.2019 0.018 0.051 -17.379 -12.951 3.30
84 5.03.2019 0.021 0.065 -16.812 -11.900 3.19
85 | 17.03.2019 0.016 0.047 -17.964 -13.293 3.24
86 | 29.03.2019 0.013 0.038 -18.703 -14.164 3.27
87 | 10.04.2019 0.015 0.079 -18.117 -11.051 2.72
88 | 22.04.2019 0.009 0.032 -20.661 -14.993 3.02
89 4.05.2019 0.020 0.029 -17.094 -15.362 3.89
90 | 16.05.2019 0.007 0.062 -21.260 -12.056 2.24
91 | 28.05.2019 0.010 0.029 -20.110 -15.341 3.22
92 9.06.2019 0.019 0.101 -17.247 -9.937 2.66
93 | 21.06.2019 0.019 0.101 -17.247 -9.937 2.66
94 3.07.2019 0.012 0.071 -19.319 -11.488 2.55
95 | 15.07.2019 0.007 0.051 -21.674 -12.944 2.35
96 | 27.07.2019 0.010 0.047 -19.888 -13.325 2.83
97 8.08.2019 0.008 0.069 -21.137 -11.628 2.18
98 | 20.08.2019 0.009 0.050 -20.302 -12.989 2.66
99 1.09.2019 0.003 0.036 -24.760 -14.463 2.00
100 | 13.09.2019 0.012 0.028 -19.302 -15.478 3.43
101 | 25.09.2019 0.007 0.015 -21.681 -18.306 3.53
102 | 7.10.2019 0.007 0.147 -21.755 -8.340 1.32
103 | 19.10.2019 0.011 0.067 -19.577 -11.735 2.54
104 | 31.10.2019 0.011 0.080 -19.677 -10.969 2.35
105 | 12.11.2019 0.010 0.066 -20.046 -11.792 245
106 | 24.11.2019 0.014 0.082 -18.530 -10.861 2.58
107 | 6.12.2019 0.005 0.039 -22.792 -14.063 2.35
108 | 18.12.2019 0.014 0.048 -18.664 -13.153 3.06
109 | 30.12.2019 0.007 0.064 -21.410 -11.962 2.19
110 | 11.01.2020 0.006 0.070 -21.935 -11.524 1.98
111 | 23.01.2020 0.003 0.037 -24.832 -14.327 1.96
112 | 4.02.2020 0.007 0.170 -21.414 -7.690 1.25
113 | 16.02.2020 0.006 0.036 -22.163 -14.436 2.57
114 | 28.02.2020 0.012 0.027 -19.104 -15.716 3.52
115 | 11.03.2020 0.007 0.037 -21.427 -14.353 271
116 | 23.03.2020 0.009 0.037 -20.305 -14.333 2.96
117 | 4.04.2020 0.013 0.100 -18.962 -10.011 2.30
118 | 16.04.2020 0.010 0.011 -19.841 -19.450 4.18
119 | 28.04.2020 0.014 0.035 -18.572 -14.621 3.40
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Dinar meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizlikk degerleri (devami)

No | Veri Tarihi Oun (o o,p (DB) 03y (DB) h (cm)
120 | 10.05.2020 0.015 0.075 -18.339 -11.221 2.70
121 | 22.05.2020 0.014 0.048 -18.516 -13.165 3.09
122 | 9.07.2020 0.012 0.088 -19.326 -10.541 2.34
123 | 21.07.2020 0.022 0.045 -16.479 -13.504 3.62
124 | 2.08.2020 0.017 0.039 -17.716 -14.122 3.48
125 | 7.09.2020 0.021 0.030 -16.882 -15.264 391
126 | 19.09.2020 0.021 0.030 -16.882 -15.264 391
127 | 1.10.2020 0.006 0.055 -21.917 -12.627 2.23
128 | 13.10.2020 0.008 0.025 -20.937 -16.038 S
129 | 25.10.2020 0.004 0.023 -23.610 -16.317 2.67
130 | 6.11.2020 0.019 0.030 -17.290 -15.196 3.81
131 | 18.11.2020 0.007 0.037 -21.406 -14.282 2.70
132 | 30.11.2020 0.007 0.036 -21.627 -14.403 2.68
133 | 12.12.2020 0.004 0.021 -24.106 -16.725 2.65
134 | 24.12.2020 0.006 0.044 -22.577 -13.586 2.29
135 | 5.01.2021 0.005 0.055 -22.899 -12.573 2.00
136 | 17.01.2021 0.006 0.086 -22.540 -10.674 1.66
137 | 29.01.2021 0.006 0.086 -22.540 -10.674 1.66
138 | 10.02.2021 0.003 0.040 -25.891 -13.943 1.64
139 | 22.02.2021 0.005 0.049 -22.829 -13.073 212
140 | 6.03.2021 0.011 0.023 -19.396 -16.475 3.63
141 | 18.03.2021 0.002 0.057 -27.299 -12.466 1.01
142 | 30.03.2021 0.007 0.180 -21.602 -7.438 1.15
143 | 11.04.2021 0.020 0.122 -17.019 -9.140 2.54
144 | 23.04.2021 0.016 0.069 -17.881 -11.585 2.88
145 | 5.05.2021 0.014 0.031 -18.487 -15.154 3.54
146 | 17.05.2021 0.006 0.046 -22.563 -13.332 2.24
147 | 29.05.2021 0.018 0.058 -17.525 -12.377 3.14
148 | 10.06.2021 0.017 0.057 -17.602 -12.450 3.14
149 | 22.06.2021 0.014 0.066 -18.451 -11.796 2.81
150 | 4.07.2021 0.034 0.094 -14.692 -10.246 3.29
151 | 16.07.2021 0.015 0.078 -18.276 -11.083 2.69
152 | 28.07.2021 0.021 0.049 -16.717 -13.142 3.48
153 | 9.08.2021 0.011 0.060 -19.721 -12.202 2.62
154 | 21.08.2021 0.017 0.063 -17.745 -12.000 3.01
155 | 2.09.2021 0.023 0.052 -16.410 -12.818 3.48
156 | 14.09.2021 0.006 0.161 -22.466 -7.923 1.07
157 | 26.09.2021 0.005 0.029 -23.390 -15.412 251
158 | 25.11.2021 0.007 0.070 -21.332 -11.563 212
159 | 7.12.2021 0.005 0.030 -22.849 -15.243 2.60
160 | 19.12.2021 0.015 0.073 -18.291 -11.346 2.74
161 | 31.12.2021 0.013 0.033 -18.928 -14.755 3.35
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EKL

Tefenni meteoroloji istasyonunu geri sacilim ve hesaplanan piiriizliik degerleri

No | Veri Tarihi Oypn Oy o,p (DB) 0, (DB) h (cm)
1 | 14.01.2016 0.019 0.118 -17.221 -9.276 2.52
2 7.02.2016 0.033 0.020 -14.844 -16.926 4.73
3 2.03.2016 0.021 0.070 -16.763 -11.553 3.12
4 | 26.03.2016 0.028 0.121 -15.514 -9.176 2.88
5 | 19.04.2016 0.028 0.082 -15.569 -10.846 3.23
6 | 13.05.2016 0.034 0.069 -14.684 -11.619 3.60
7 12.06.2016 0.011 0.072 -19.690 -11.404 2.45
8 6.07.2016 0.023 0.071 -16.420 -11.517 3.19
9 | 18.07.2016 0.019 0.043 -17.216 -13.621 3.48
10 | 30.07.2016 0.017 0.076 -17.761 -11.184 2.82
11 | 11.08.2016 0.017 0.086 -17.692 -10.654 2.72
12 | 23.08.2016 0.014 0.050 -18.449 -13.045 3.08
13 | 28.09.2016 0.016 0.070 -17.866 -11.524 2.87
14 | 10.10.2016 0.013 0.053 -18.737 -12.726 2.95
15 | 22.10.2016 0.014 0.076 -18.609 -11.183 2.64
16 | 3.11.2016 0.015 0.041 -18.150 -13.875 3.33
17 | 15.11.2016 0.016 0.070 -17.967 -11.561 2.86
18 | 27.11.2016 0.014 0.029 -18.687 -15.364 3.54
19 | 9.12.2016 0.016 0.030 -17.860 -15.233 3.69
20 | 21.12.2016 0.010 0.043 -19.900 -13.700 291
21 2.01.2017 0.019 0.031 -17.108 -15.032 3.81
22 | 14.01.2017 0.011 0.083 -19.752 -10.791 2.30
23 | 26.01.2017 0.016 0.056 -17.993 -12.510 3.06
24 7.02.2017 0.029 0.067 -15.329 -11.759 3.48
25 | 19.02.2017 0.010 0.046 -19.802 -13.416 2.86
26 3.03.2017 0.012 0.047 -19.155 -13.259 2.97
27 | 15.03.2017 0.021 0.054 -16.758 -12.679 3.37
28 | 27.03.2017 0.005 0.032 -23.200 -14.988 2.46
29 | 8.04.2017 0.005 0.032 -23.200 -14.988 2.46
30 | 20.04.2017 0.023 0.118 -16.296 -9.299 2.73
31 2.05.2017 0.021 0.023 -16.845 -16.456 4.18
32 | 14.05.2017 0.013 0.078 -18.884 -11.068 2.55
33 | 26.05.2017 0.015 0.063 -18.103 -12.019 2.93
34 7.06.2017 0.019 0.056 -17.231 -12.510 3.23
35 | 19.06.2017 0.024 0.058 -16.215 -12.402 343
36 | 1.07.2017 0.006 0.068 -22.258 -11.704 1.95
37 | 13.07.2017 0.027 0.056 -15.651 -12.497 3.58
38 | 25.07.2017 0.026 0.061 -15.838 -12.164 3.46
39 | 18.08.2017 0.030 0.085 -15.199 -10.721 3.28
40 | 30.08.2017 0.015 0.073 -18.183 -11.352 2.77
41 | 11.09.2017 0.011 0.059 -19.567 -12.269 2.66
42 | 23.09.2017 0.015 0.101 -18.303 -9.936 243
43 | 5.10.2017 0.051 0.082 -12.936 -10.857 381
44 | 17.10.2017 0.026 0.086 -15.807 -10.673 3.14
45 | 29.10.2017 0.027 0.047 -15.693 -13.241 3.73
46 | 10.11.2017 0.013 0.081 -18.817 -10.907 253
47 | 22.11.2017 0.033 0.075 -14.811 -11.262 3.49
48 | 4.12.2017 0.027 0.127 -15.609 -8.950 2.80
49 | 16.12.2017 0.044 0.147 -13.544 -8.329 3.12
50 | 28.12.2017 0.030 0.073 -15.268 -11.357 341
51 | 9.01.2018 0.046 0.092 -13.390 -10.356 3.60
52 | 21.01.2018 0.032 0.130 -14.991 -8.853 2.92
53 | 26.02.2018 0.013 0.055 -18.815 -12.612 291
54 | 10.03.2018 0.016 0.141 -18.058 -8.505 217
55 | 22.03.2018 0.025 0.106 -16.091 -9.761 2.88
56 | 3.04.2018 0.036 0.086 -14.403 -10.658 3.45
57 | 15.04.2018 0.019 0.080 -17.209 -10.989 2.90
58 | 27.04.2018 0.024 0.059 -16.254 -12.293 3.40
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Tefenni meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizliik degerleri (devami)

No | Veri Tarihi [ Ouy oyn, (DB) 0y (DB) h (cm)
59 9.05.2018 0.025 0.129 -15.973 -8.905 2.72
60 | 21.05.2018 0.006 0.066 -22.137 -11.831 2.00
61 2.06.2018 0.018 0.068 -17.445 -11.679 3.00
62 | 14.06.2018 0.015 0.058 -18.267 -12.377 2.97
63 | 26.06.2018 0.021 0.075 -16.723 -11.257 3.07
64 8.07.2018 0.030 0.077 -15.258 -11.155 3.37
65 | 20.07.2018 0.021 0.071 -16.816 -11.503 3.10
66 1.08.2018 0.008 0.041 -20.775 -13.880 2.75
67 | 25.08.2018 0.015 0.064 -18.126 -11.932 291
68 6.09.2018 0.024 0.057 -16.211 -12.438 3.44
69 | 18.09.2018 0.032 0.039 -14.901 -14.080 4.09
70 | 30.09.2018 0.033 0.042 -14.809 -13.814 4.05
71 | 12.10.2018 0.033 0.042 -14.809 -13.814 4.05
72 | 24.10.2018 0.009 0.044 -20.558 -13.595 2.74
73 5.11.2018 0.018 0.028 -17.420 -15.536 3.86
74 | 17.11.2018 0.025 0.098 -16.000 -10.087 2.97
75 | 29.11.2018 0.013 0.052 -18.952 -12.879 2.93
76 | 11.12.2018 0.007 0.038 -21.601 -14.217 2.65
77 | 23.12.2018 0.023 0.044 -16.306 -13.540 3.66
78 4.01.2019 0.022 0.031 -16.504 -15.060 3.95
79 | 16.01.2019 0.008 0.067 -21.060 -11.738 2.22
80 | 28.01.2019 0.025 0.095 -16.075 -10.216 2.98
81 9.02.2019 0.015 0.085 -18.329 -10.718 2.60
82 | 21.02.2019 0.014 0.038 -18.622 -14.175 3.29
83 5.03.2019 0.015 0.051 -18.189 -12.934 3.11
84 | 17.03.2019 0.029 0.077 -15.393 -11.126 3.33
85 | 29.03.2019 0.027 0.034 -15.692 -14.698 4.05
86 | 10.04.2019 0.024 0.052 -16.266 -12.875 3.52
87 | 22.04.2019 0.040 0.073 -13.985 -11.359 3.69
88 4.05.2019 0.019 0.067 -17.196 -11.752 3.07
89 | 16.05.2019 0.019 0.069 -17.209 -11.590 3.03
90 | 28.05.2019 0.022 0.096 -16.555 -10.195 2.87
91 9.06.2019 0.056 0.084 -12.544 -10.774 3.88
92 | 21.06.2019 0.056 0.084 -12.544 -10.774 3.88
93 3.07.2019 0.024 0.065 -16.227 -11.852 3.31
94 | 15.07.2019 0.016 0.119 -17.917 -9.262 2.37
95 | 27.07.2019 0.014 0.118 -18.559 -9.278 2.23
96 8.08.2019 0.015 0.081 -18.302 -10.894 2.64
97 | 20.08.2019 0.012 0.094 -19.120 -10.283 2.33
98 1.09.2019 0.040 0.056 -13.942 -12.512 3.96
99 | 13.09.2019 0.034 0.097 -14.713 -10.152 3.27
100 | 25.09.2019 0.024 0.042 -16.209 -13.722 3.72
101 | 7.10.2019 0.019 0.050 -17.100 -13.033 3.38
102 | 19.10.2019 0.021 0.094 -16.848 -10.265 2.82
103 | 31.10.2019 0.019 0.036 -17.229 -14.405 3.65
104 | 12.11.2019 0.008 0.130 -20.815 -8.846 1.64
105 | 24.11.2019 0.015 0.073 -18.386 -11.357 2.72
106 | 6.12.2019 0.012 0.062 -19.276 -12.048 2.68
107 | 18.12.2019 0.019 0.026 -17.241 -15.836 3.96
108 | 30.12.2019 0.014 0.051 -18.435 -12.938 3.06
109 | 11.01.2020 0.020 0.058 -17.030 -12.348 3.24
110 | 23.01.2020 0.012 0.044 -19.152 -13.592 3.05
111 | 4.02.2020 0.014 0.117 -18.565 -9.319 2.24
112 | 16.02.2020 0.008 0.091 -20.777 -10.420 1.99
113 | 28.02.2020 0.006 0.036 -22.098 -14.494 2.60
114 | 11.03.2020 0.019 0.042 -17.291 -13.803 3.50
115 | 23.03.2020 0.016 0.056 -18.023 -12.526 3.06
116 | 4.04.2020 0.006 0.117 -22.546 -9.323 1.36
117 | 16.04.2020 0.011 0.067 -19.453 -11.711 2.57
118 | 28.04.2020 0.017 0.059 -17.696 -12.298 3.08
119 | 10.05.2020 0.025 0.034 -15.997 -14.709 3.99
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Tefenni meteoroloji istasyonunu geri sagilim ve hesaplanan piiriizliik degerleri (devami)

No | Veri Tarihi Oun Opy oyn (DB) 0y (DB) h (cm)
120 | 22.05.2020 0.006 0.060 -22.344 -12.186 2.04
121 | 9.07.2020 0.012 0.083 -19.137 -10.834 2.44
122 | 21.07.2020 0.043 0.084 -13.654 -10.755 3.63
123 | 2.08.2020 0.007 0.072 -21.502 -11.419 2.05
124 | 7.09.2020 0.007 0.059 -21.447 -12.272 2.25
125 | 19.09.2020 0.007 0.059 -21.447 -12.272 2.25
126 | 1.10.2020 0.016 0.054 -17.899 -12.689 3.12
127 | 13.10.2020 0.015 0.075 -18.100 -11.259 2.76
128 | 25.10.2020 0.013 0.140 -18.974 -8.533 1.97
129 | 6.11.2020 0.023 0.065 -16.353 -11.899 3.29
130 | 18.11.2020 0.007 0.074 -21.783 -11.303 1.96
131 | 30.11.2020 0.011 0.037 -19.454 -14.326 3.14
132 | 24.12.2020 0.014 0.065 -18.603 -11.904 2.80
133 | 5.01.2021 0.013 0.120 -18.849 -9.192 2.15
134 | 17.01.2021 0.022 0.067 -16.575 -11.753 3.21
135 | 29.01.2021 0.022 0.067 -16.575 -11.753 321
136 | 10.02.2021 0.028 0.058 -15.488 -12.336 3.58
137 | 22.02.2021 0.010 0.127 -19.793 -8.954 1.89
138 | 6.03.2021 0.004 0.032 -24.298 -14.949 2.21
139 | 18.03.2021 0.017 0.053 -17.574 -12.786 3.22
140 | 30.03.2021 0.005 0.047 -22.685 -13.272 2.20
141 | 11.04.2021 0.021 0.049 -16.831 -13.142 3.46
142 | 23.04.2021 0.020 0.053 -16.962 -12.789 3.35
143 | 5.05.2021 0.016 0.081 -18.033 -10.927 2.71
144 | 17.05.2021 0.023 0.088 -16.301 -10.553 3.01
145 | 29.05.2021 0.038 0.050 -14.176 -12.986 401
146 | 10.06.2021 0.015 0.048 -18.138 -13.226 3.19
147 | 22.06.2021 0.015 0.133 -18.184 -8.752 2.20
148 | 4.07.2021 0.010 0.120 -19.850 -9.207 1.93
149 | 16.07.2021 0.015 0.064 -18.108 -11.931 291
150 | 28.07.2021 0.024 0.060 -16.166 -12.218 3.40
151 | 9.08.2021 0.008 0.063 -21.221 -12.009 2.24
152 | 21.08.2021 0.015 0.086 -18.314 -10.677 2.59
153 | 2.09.2021 0.022 0.125 -16.511 -9.024 2.62
154 | 14.09.2021 0.009 0.039 -20.646 -14.065 2.82
155 | 26.09.2021 0.026 0.056 -15.866 -12.528 3.54
156 | 25.11.2021 0.036 0.032 -14.491 -14.976 4.38
157 | 7.12.2021 0.017 0.098 -17.758 -10.071 2.58
158 | 19.12.2021 0.017 0.088 -17.792 -10.534 2.67
159 | 31.12.2021 0.008 0.055 -21.155 -12.574 2.38
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EKM

Denizli meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi

No Veri Tarihi my 0Oh 2002 | No Veri Tarihi m, Oh 2002
1 14.01.2016 0.140 58 15.04.2018 0.130
2 7.02.2016 0.140 59 27.04.2018 0.110
3 2.03.2016 0.092 60 9.05.2018 0.100
4 26.03.2016 0.138 61 21.05.2018 0.094
5 19.04.2016 0.090 62 2.06.2018 0.187
6 13.05.2016 0.090 63 14.06.2018 0.150
7 12.06.2016 0.080 64 26.06.2018 0.140
8 6.07.2016 0.070 65 8.07.2018 0.108
9 18.07.2016 0.062 66 20.07.2018 0.100

10 30.07.2016 0.060 67 1.08.2018 0.110

11 11.08.2016 0.060 68 25.08.2018 0.090

12 23.08.2016 0.063 69 6.09.2018 0.080

13 28.09.2016 0.080 70 18.09.2018 0.080

14 10.10.2016 0.070 71 30.09.2018 0.080

15 22.10.2016 0.070 72 12.10.2018 0.100

16 3.11.2016 0.060 73 24.10.2018 0.090

17 15.11.2016 0.080 74 5.11.2018 0.095

18 27.11.2016 0.070 75 17.11.2018 0.093

19 9.12.2016 0.105 76 29.11.2018 0.192

20 21.12.2016 0.110 77 11.12.2018 0.204

21 2.01.2017 0.148 78 23.12.2018 0.180

22 14.01.2017 0.170 79 4.01.2019 0.205

23 26.01.2017 0.179 80 16.01.2019 0.209

24 7.02.2017 0.130 81 28.01.2019 0.191

25 19.02.2017 0.110 82 9.02.2019 0.193

26 3.03.2017 0.163 83 21.02.2019 0.150

27 15.03.2017 0.149 84 5.03.2019 0.144

28 27.03.2017 0.110 85 17.03.2019 0.130

29 8.04.2017 0.130 86 29.03.2019 0.118

30 20.04.2017 0.110 87 10.04.2019 0.150

31 2.05.2017 0.120 88 22.04.2019 0.116

32 14.05.2017 0.115 89 4.05.2019 0.104

33 26.05.2017 0.100 90 16.05.2019 0.102

34 7.06.2017 0.103 91 28.05.2019 0.100

35 19.06.2017 0.080 92 9.06.2019 0.090

36 1.07.2017 0.070 93 21.06.2019 0.110

37 13.07.2017 0.065 94 3.07.2019 0.095

38 25.07.2017 0.060 95 15.07.2019 0.097

39 6.08.2017 0.060 96 27.07.2019 0.090

40 18.08.2017 0.078 97 8.08.2019 0.080

41 30.08.2017 0.080 98 20.08.2019 0.070

42 11.09.2017 0.070 99 1.09.2019 0.070

43 23.09.2017 0.070 100 13.09.2019 0.074

44 5.10.2017 0.070 101 25.09.2019 0.097

45 17.10.2017 0.080 102 7.10.2019 0.080

46 29.10.2017 0.174 103 19.10.2019 0.080

47 10.11.2017 0.130 104 31.10.2019 0.080

48 22.11.2017 0.152 105 12.11.2019 0.080

49 4.12.2017 0.157 106 24.11.2019 0.080

50 16.12.2017 0.150 107 6.12.2019 0.130

51 28.12.2017 0.170 108 18.12.2019 0.120

52 9.01.2018 0.177 109 30.12.2019 0.187

53 21.01.2018 0.184 110 11.01.2020 0.170

54 26.02.2018 0.187 111 23.01.2020 0.140

55 10.03.2018 0.178 112 4.02.2020 0.159

56 22.03.2018 0.150 113 16.02.2020 0.178

57 3.04.2018 0.170 114 28.02.2020 0.150

73



Denizli meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devami)

No Veri Tarihi my 0Oh 2002 | No | Veri Tarihi my Oh 2002

115 11.03.2020 0.154 139 | 22.02.2021 0.140
116 23.03.2020 0.140 140 | 6.03.2021 0.111
117 4.04.2020 0.153 141 | 18.03.2021 0.172
118 16.04.2020 0.150 142 | 30.03.2021 0.152
119 28.04.2020 0.112 143 | 11.04.2021 0.130
120 10.05.2020 0.177 144 | 23.04.2021 0.103
121 22.05.2020 0.113 145 | 5.05.2021 0.096

122 9.07.2020 0.080 146 | 17.05.2021 0.086
123 21.07.2020 0.070 147 | 29.05.2021 0.080
124 2.08.2020 0.060 148 | 10.06.2021 0.072
125 7.09.2020 0.056 149 | 22.06.2021 0.090
126 19.09.2020 0.105 150 | 4.07.2021 0.070
127 1.10.2020 0.080 151 | 16.07.2021 0.065

128 13.10.2020 0.090
129 25.10.2020 0.120
130 6.11.2020 0.092
131 18.11.2020 0.100
132 30.11.2020 0.106
133 12.12.2020 0.126
134 24.12.2020 0.115
135 5.01.2021 0.143
136 17.01.2021 0.189
137 29.01.2021 0.179
138 10.02.2021 0.160

152 | 28.07.2021 0.060
153 | 9.08.2021 0.052
154 | 21.08.2021 0.050
155 | 2.09.2021 0.050
156 | 14.09.2021 0.051
157 | 26.09.2021 0.050
158 | 25.11.2021 0.109
159 | 7.12.2021 0.177
160 | 19.12.2021 0.207
161 | 31.12.2021 0.150

74



EKN

Giiney meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
1 14.01.2016 0.150 59 | 27.04.2018 0.090
2 7.02.2016 0.107 60 9.05.2018 0.140
3 2.03.2016 0.080 61 | 21.05.2018 0.110
4 26.03.2016 0.142 62 2.06.2018 0.245
5 19.04.2016 0.100 63 | 14.06.2018 0.203
6 13.05.2016 0.117 64 | 26.06.2018 0.211
7 12.06.2016 0.080 65 8.07.2018 0.150
8 6.07.2016 0.050 66 | 20.07.2018 0.130
9 18.07.2016 0.050 67 1.08.2018 0.224

10 30.07.2016 0.050 68 | 25.08.2018 0.130

11 11.08.2016 0.152 69 6.09.2018 0.140

12 23.08.2016 0.069 70 | 18.09.2018 0.113

13 28.09.2016 0.100 71 | 30.09.2018 0.100

14 10.10.2016 0.080 72 | 12.10.2018 0.091

15 22.10.2016 0.070 73 | 24.10.2018 0.098

16 3.11.2016 0.060 74 5.11.2018 0.140

17 15.11.2016 0.090 75 | 17.11.2018 0.122

18 27.11.2016 0.070 76 | 29.11.2018 0.245

19 9.12.2016 0.103 77 | 11.12.2018 0.259

20 21.12.2016 0.090 78 | 23.12.2018 0.220

21 2.01.2017 0.100 79 4.01.2019 0.260

22 14.01.2017 0.108 80 | 16.01.2019 0.242

23 26.01.2017 0.126 81 | 28.01.2019 0.231

24 7.02.2017 0.090 82 9.02.2019 0.231

25 19.02.2017 0.085 83 | 21.02.2019 0.155

26 3.03.2017 0.130 84 5.03.2019 0.150

27 15.03.2017 0.120 85 | 17.03.2019 0.140

28 27.03.2017 0.090 86 | 29.03.2019 0.120

29 8.04.2017 0.140 87 | 10.04.2019 0.168

30 20.04.2017 0.090 88 | 22.04.2019 0.140

31 2.05.2017 0.108 89 4.05.2019 0.117

32 14.05.2017 0.080 90 | 16.05.2019 0.120

33 26.05.2017 0.081 91 | 28.05.2019 0.110

34 7.06.2017 0.145 92 9.06.2019 0.100

35 19.06.2017 0.055 93 | 21.06.2019 0.213

36 1.07.2017 0.035 94 3.07.2019 0.121

37 13.07.2017 0.030 95 | 15.07.2019 0.100

38 25.07.2017 0.100 96 | 27.07.2019 0.090

39 6.08.2017 0.131 97 8.08.2019 0.080

40 18.08.2017 0.120 98 | 20.08.2019 0.123

41 30.08.2017 0.100 99 1.09.2019 0.090

42 11.09.2017 0.090 100 | 13.09.2019 0.138

43 23.09.2017 0.080 101 | 25.09.2019 0.101

44 5.10.2017 0.080 102 | 7.10.2019 0.090

45 17.10.2017 0.080 103 | 19.10.2019 0.090

46 29.10.2017 0.223 104 | 31.10.2019 0.080

47 10.11.2017 0.150 105 | 12.11.2019 0.080

48 22.11.2017 0.190 106 | 24.11.2019 0.080

49 4.12.2017 0.190 107 | 6.12.2019 0.133

50 16.12.2017 0.170 108 | 18.12.2019 0.130

51 28.12.2017 0.190 109 | 30.12.2019 0.181

52 9.01.2018 0.200 110 | 11.01.2020 0.180

53 21.01.2018 0.220 111 | 23.01.2020 0.150

54 26.02.2018 0.224 112 | 4.02.2020 0.190

55 10.03.2018 0.215 113 | 16.02.2020 0.226

56 22.03.2018 0.175 114 | 11.03.2020 0.193

57 3.04.2018 0.195 115 | 23.03.2020 0.165

58 15.04.2018 0.120 116 | 4.04.2020 0.170
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Giiney meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devamu)

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
117 16.04.2020 0.164 139 | 18.03.2021 0.185
118 28.04.2020 0.126 140 | 30.03.2021 0.190
119 10.05.2020 0.131 141 | 11.04.2021 0.158
120 22.05.2020 0.090 142 | 23.04.2021 0.113

121 9.07.2020 0.110 143 | 5.05.2021 0.094
122 21.07.2020 0.090 144 | 17.05.2021 0.080
123 2.08.2020 0.083 145 | 29.05.2021 0.080
124 7.09.2020 0.080 146 | 10.06.2021 0.070
125 | 19.09.2020 0.081 147 | 22.06.2021 0.090
126 1.10.2020 0.090 148 | 4.07.2021 0.080

127 13.10.2020 0.090
128 25.10.2020 0.131
129 6.11.2020 0.100
130 18.11.2020 0.090
131 | 30.11.2020 0.100
132 24.12.2020 0.110
133 5.01.2021 0.136
134 17.01.2021 0.200
135 29.01.2021 0.213
136 10.02.2021 0.170
137 22.02.2021 0.170
138 6.03.2021 0.130

149 | 16.07.2021 0.079
150 | 28.07.2021 0.080
151 | 9.08.2021 0.070
152 | 21.08.2021 0.070
153 | 2.09.2021 0.070
154 | 14.09.2021 0.063
155 | 26.09.2021 0.060
156 | 25.11.2021 0.110
157 | 7.12.2021 0.205
158 | 19.12.2021 0.210
159 | 31.12.2021 0.180

76



EKO

Civril meteoroloji istasyonunda dlgiilen ve Oh 2002 modelinden tahmin edilen nemi

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
1 14.01.2016 0.222 59 | 27.04.2018 0.190
2 7.02.2016 0.150 60 9.05.2018 0.270
3 2.03.2016 0.149 61 | 21.05.2018 0.192
4 26.03.2016 0.197 62 2.06.2018 0.266
5 19.04.2016 0.188 63 | 14.06.2018 0.278
6 13.05.2016 0.192 64 | 26.06.2018 0.304
7 12.06.2016 0.151 65 8.07.2018 0.268
8 6.07.2016 0.120 66 | 20.07.2018 0.240
9 18.07.2016 0.110 67 1.08.2018 0.242

10 30.07.2016 0.110 68 | 25.08.2018 0.166

11 11.08.2016 0.130 69 6.09.2018 0.170

12 23.08.2016 0.120 70 | 18.09.2018 0.157

13 28.09.2016 0.140 71 | 30.09.2018 0.140

14 10.10.2016 0.124 72 | 12.10.2018 0.136

15 22.10.2016 0.113 73 | 24.10.2018 0.161

16 3.11.2016 0.103 74 5.11.2018 0.175

17 15.11.2016 0.140 75 | 17.11.2018 0.155

18 27.11.2016 0.115 76 | 29.11.2018 0.256

19 9.12.2016 0.154 77 | 11.12.2018 0.283

20 21.12.2016 0.130 78 | 23.12.2018 0.250

21 2.01.2017 0.134 79 4.01.2019 0.263

22 14.01.2017 0.186 80 | 16.01.2019 0.260

23 26.01.2017 0.212 81 | 28.01.2019 0.253

24 7.02.2017 0.192 82 9.02.2019 0.250

25 19.02.2017 0.164 83 | 21.02.2019 0.213

26 3.03.2017 0.183 84 5.03.2019 0.204

27 15.03.2017 0.180 85 | 17.03.2019 0.202

28 27.03.2017 0.180 86 | 29.03.2019 0.180

29 8.04.2017 0.199 87 | 10.04.2019 0.230

30 20.04.2017 0.187 88 | 22.04.2019 0.218

31 2.05.2017 0.180 89 4.05.2019 0.166

32 14.05.2017 0.140 90 | 16.05.2019 0.161

33 26.05.2017 0.213 91 | 28.05.2019 0.140

34 7.06.2017 0.280 92 9.06.2019 0.133

35 19.06.2017 0.261 93 | 21.06.2019 0.194

36 1.07.2017 0.170 94 3.07.2019 0.172

37 13.07.2017 0.143 95 | 15.07.2019 0.150

38 25.07.2017 0.138 96 | 27.07.2019 0.143

39 6.08.2017 0.130 97 8.08.2019 0.123

40 18.08.2017 0.130 98 | 20.08.2019 0.115

41 30.08.2017 0.130 99 1.09.2019 0.111

42 11.09.2017 0.123 100 | 13.09.2019 0.141

43 23.09.2017 0.120 101 | 25.09.2019 0.130

44 5.10.2017 0.126 102 | 7.10.2019 0.117

45 17.10.2017 0.133 103 | 19.10.2019 0.117

46 29.10.2017 0.253 104 | 31.10.2019 0.105

47 10.11.2017 0.195 105 | 12.11.2019 0.103

48 22.11.2017 0.239 106 | 24.11.2019 0.100

49 4.12.2017 0.220 107 | 6.12.2019 0.187

50 16.12.2017 0.200 108 | 18.12.2019 0.199

51 28.12.2017 0.213 109 | 30.12.2019 0.220

52 9.01.2018 0.237 110 | 11.01.2020 0.218

53 21.01.2018 0.250 111 | 23.01.2020 0.198

54 26.02.2018 0.267 112 | 4.02.2020 0.231

55 10.03.2018 0.278 113 | 16.02.2020 0.257

56 22.03.2018 0.240 114 | 28.02.2020 0.223

57 3.04.2018 0.248 115 | 11.03.2020 0.250

58 15.04.2018 0.245 116 | 23.03.2020 0.226
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Civril meteoroloji istasyonunda 6l¢iilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devami)

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
117 4.04.2020 0.251 139 | 22.02.2021 0.196
118 16.04.2020 0.213 140 | 18.03.2021 0.253
119 28.04.2020 0.165 141 | 30.03.2021 0.224
120 10.05.2020 0.224 142 | 11.04.2021 0.185
121 22.05.2020 0.130 143 | 23.04.2021 0.176

122 9.07.2020 0.124 144 | 5.05.2021 0.184
123 | 21.07.2020 0.115 145 | 17.05.2021 0.158
124 2.08.2020 0.110 146 | 29.05.2021 0.130
125 7.09.2020 0.144 147 | 10.06.2021 0.163
126 | 19.09.2020 0.120 148 | 22.06.2021 0.244
127 1.10.2020 0.109 149 | 4.07.2021 0.153

128 13.10.2020 0.116
129 25.10.2020 0.190
130 6.11.2020 0.150
131 18.11.2020 0.120
132 30.11.2020 0.114
133 12.12.2020 0.120
134 24.12.2020 0.109
135 5.01.2021 0.126
136 17.01.2021 0.230
137 29.01.2021 0.220
138 10.02.2021 0.210

150 | 16.07.2021 0.126
151 | 28.07.2021 0.110
152 | 9.08.2021 0.102
153 | 21.08.2021 0.100
154 | 2.09.2021 0.093
155 | 14.09.2021 0.120
156 | 26.09.2021 0.118
157 | 25.11.2021 0.130
158 | 7.12.2021 0.232
159 | 19.12.2021 0.210
160 | 31.12.2021 0.188
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EKP

Nazilli meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
1 14.01.2016 0.175 59 21.05.2018 0.110
2 7.02.2016 0.160 60 2.06.2018 0.104
3 2.03.2016 0.141 61 | 14.06.2018 0.110
4 26.03.2016 0.193 62 | 26.06.2018 0.077
5 19.04.2016 0.127 63 8.07.2018 0.060
6 13.05.2016 0.110 64 | 20.07.2018 0.050
7 12.06.2016 0.065 65 1.08.2018 0.050
8 6.07.2016 0.050 66 | 25.08.2018 0.080
9 18.07.2016 0.063 67 6.09.2018 0.060
10 30.07.2016 0.050 68 | 18.09.2018 0.070
11 11.08.2016 0.066 69 | 30.09.2018 0.066
12 23.08.2016 0.070 70 | 12.10.2018 0.061
13 28.09.2016 0.051 71 | 24.10.2018 0.080
14 10.10.2016 0.050 72 5.11.2018 0.090
15 22.10.2016 0.050 73 | 17.11.2018 0.091
16 3.11.2016 0.040 74 | 29.11.2018 0.192
17 15.11.2016 0.060 75 | 11.12.2018 0.184
18 27.11.2016 0.050 76 | 23.12.2018 0.180
19 9.12.2016 0.110 77 4.01.2019 0.215
20 21.12.2016 0.100 78 | 16.01.2019 0.210
21 26.01.2017 0.208 79 | 28.01.2019 0.202
22 7.02.2017 0.190 80 9.02.2019 0.219
23 19.02.2017 0.167 81 | 21.02.2019 0.170
24 3.03.2017 0.180 82 5.03.2019 0.160
25 15.03.2017 0.180 83 | 17.03.2019 0.160
26 27.03.2017 0.160 84 | 29.03.2019 0.150
27 8.04.2017 0.152 85 | 10.04.2019 0.220
28 20.04.2017 0.142 86 | 22.04.2019 0.156
29 2.05.2017 0.170 87 4.05.2019 0.140
30 14.05.2017 0.146 88 | 16.05.2019 0.133
31 26.05.2017 0.132 89 | 28.05.2019 0.120
32 7.06.2017 0.129 90 9.06.2019 0.100
33 19.06.2017 0.120 91 | 21.06.2019 0.130
34 1.07.2017 0.090 92 3.07.2019 0.090
35 13.07.2017 0.060 93 | 15.07.2019 0.240
36 25.07.2017 0.060 94 | 27.07.2019 0.193
37 6.08.2017 0.060 95 8.08.2019 0.143
38 18.08.2017 0.051 96 | 20.08.2019 0.120
39 30.08.2017 0.050 97 1.09.2019 0.100
40 11.09.2017 0.045 98 | 13.09.2019 0.105
41 23.09.2017 0.040 99 | 25.09.2019 0.111
42 5.10.2017 0.040 100 | 7.10.2019 0.119
43 17.10.2017 0.040 101 | 19.10.2019 0.210
44 29.10.2017 0.165 102 | 31.10.2019 0.187
45 10.11.2017 0.130 103 | 12.11.2019 0.190
46 22.11.2017 0.178 104 | 24.11.2019 0.180
47 4.12.2017 0.167 105 | 6.12.2019 0.220
48 16.12.2017 0.160 106 | 18.12.2019 0.210
49 28.12.2017 0.170 107 | 30.12.2019 0.215
50 9.01.2018 0.180 108 | 11.01.2020 0.210
51 21.01.2018 0.180 109 | 23.01.2020 0.190
52 26.02.2018 0.205 110 | 4.02.2020 0.210
53 10.03.2018 0.190 111 | 16.02.2020 0.235
54 22.03.2018 0.180 112 | 11.03.2020 0.222
55 3.04.2018 0.181 113 | 23.03.2020 0.200
56 15.04.2018 0.131 114 | 4.04.2020 0.210
57 27.04.2018 0.110 115 | 16.04.2020 0.200
58 9.05.2018 0.150 116 | 28.04.2020 0.163
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Nazilli meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devami)

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
117 10.05.2020 0.171 138 | 18.03.2021 0.231
118 22.05.2020 0.100 139 | 30.03.2021 0.200

119 9.07.2020 0.091 140 | 11.04.2021 0.176
120 21.07.2020 0.080 141 | 23.04.2021 0.160
121 2.08.2020 0.070 142 | 5.05.2021 0.124
122 7.09.2020 0.060 143 | 17.05.2021 0.090
123 19.09.2020 0.057 144 | 29.05.2021 0.080
124 1.10.2020 0.050 145 | 10.06.2021 0.070

125 13.10.2020 0.050
126 25.10.2020 0.065
127 6.11.2020 0.090
128 18.11.2020 0.080
129 30.11.2020 0.090
130 12.12.2020 0.171
131 24.12.2020 0.150
132 5.01.2021 0.195
133 17.01.2021 0.210
134 29.01.2021 0.215
135 10.02.2021 0.205
136 22.02.2021 0.190
137 6.03.2021 0.180

146 | 22.06.2021 0.076
147 | 4.07.2021 0.061
148 | 16.07.2021 0.059
149 | 28.07.2021 0.050
150 | 9.08.2021 0.043
151 | 21.08.2021 0.040
152 | 2.09.2021 0.040
153 | 14.09.2021 0.040
154 | 25.11.2021 0.150
155 | 7.12.2021 0.217
156 | 19.12.2021 0.201
157 | 31.12.2021 0.200
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EKR

Dinar meteoroloji istasyonunda 6l¢iilen ve Oh 2002 modelinden tahmin edilen zemin nemi

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2002
1 14.01.2016 0.361 59 | 27.04.2018 0.354
2 7.02.2016 0.296 60 9.05.2018 0.331
3 2.03.2016 0.270 61 | 21.05.2018 0.362
4 26.03.2016 0.351 62 2.06.2018 0.485
5 19.04.2016 0.315 63 | 14.06.2018 0.333
6 13.05.2016 0.374 64 | 26.06.2018 0.526
7 12.06.2016 0.327 65 8.07.2018 0.274
8 6.07.2016 0.292 66 | 20.07.2018 0.237
9 18.07.2016 0.264 67 1.08.2018 0.364
10 30.07.2016 0.241 68 | 25.08.2018 0.243
11 11.08.2016 0.276 69 6.09.2018 0.228
12 23.08.2016 0.298 70 | 18.09.2018 0.208
13 28.09.2016 0.262 71 | 30.09.2018 0.230
14 10.10.2016 0.225 72 | 12.10.2018 0.340
15 22.10.2016 0.213 73 | 24.10.2018 0.327
16 3.11.2016 0.191 74 5.11.2018 0.371
17 15.11.2016 0.200 75 | 17.11.2018 0.321
18 27.11.2016 0.182 76 | 29.11.2018 0.464
19 9.12.2016 0.267 77 | 11.12.2018 0.465

20 21.12.2016 0.240 78 | 23.12.2018 0.421

21 2.01.2017 0.243 79 4.01.2019 0.446

22 14.01.2017 0.331 80 | 16.01.2019 0.437

23 26.01.2017 0.420 81 | 28.01.2019 0.426

24 7.02.2017 0.400 82 9.02.2019 0.443

25 19.02.2017 0.351 83 | 21.02.2019 0.378

26 3.03.2017 0.437 84 5.03.2019 0.395

27 15.03.2017 0.434 85 | 17.03.2019 0.378

28 27.03.2017 0.347 86 | 29.03.2019 0.300

29 8.04.2017 0.375 87 | 10.04.2019 0.319

30 20.04.2017 0.327 88 | 22.04.2019 0.404

31 2.05.2017 0.348 89 4.05.2019 0.372

32 14.05.2017 0.306 90 | 16.05.2019 0.379

33 26.05.2017 0.430 91 | 28.05.2019 0.339

34 7.06.2017 0.483 92 9.06.2019 0.294

35 19.06.2017 0.422 93 | 21.06.2019 0.348

36 1.07.2017 0.346 94 3.07.2019 0.277

37 13.07.2017 0.281 95 | 15.07.2019 0.241

38 25.07.2017 0.276 96 | 27.07.2019 0.219

39 6.08.2017 0.274 97 8.08.2019 0.205

40 18.08.2017 0.252 98 | 20.08.2019 0.204

41 30.08.2017 0.239 99 1.09.2019 0.194

42 11.09.2017 0.222 100 | 13.09.2019 0.188

43 23.09.2017 0.209 101 | 25.09.2019 0.180

44 5.10.2017 0.353 102 | 7.10.2019 0.173

45 17.10.2017 0.300 103 | 19.10.2019 0.175

46 29.10.2017 0.331 104 | 31.10.2019 0.164

47 10.11.2017 0.299 105 | 12.11.2019 0.153

48 22.11.2017 0.413 106 | 24.11.2019 0.153

49 4.12.2017 0.372 107 | 6.12.2019 0.263

50 16.12.2017 0.360 108 | 18.12.2019 0.273

51 28.12.2017 0.360 109 | 30.12.2019 0.374

52 9.01.2018 0.377 110 | 11.01.2020 0.352

53 21.01.2018 0.398 111 | 23.01.2020 0.317

54 26.02.2018 0.427 112 | 4.02.2020 0.383

55 10.03.2018 0.438 113 | 16.02.2020 0.403

56 22.03.2018 0.342 114 | 28.02.2020 0.385

57 3.04.2018 0.425 115 | 11.03.2020 0.414

58 15.04.2018 0.387 116 | 23.03.2020 0.378
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Dinar meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devami)

No Veri Tarihi my Oh 2002 No | Veri Tarihi my Oh 2003
117 4.04.2020 0.444 140 | 6.03.2021 0.169
118 16.04.2020 0.330 141 | 18.03.2021 0.228
119 28.04.2020 0.274 142 | 30.03.2021 0.271
120 10.05.2020 0.421 143 | 11.04.2021 0.177
121 22.05.2020 0.345 144 | 23.04.2021 0.140
122 9.07.2020 0.235 145 | 5.05.2021 0.124
123 21.07.2020 0.213 146 | 17.05.2021 0.106
124 2.08.2020 0.196 147 | 29.05.2021 0.196
125 7.09.2020 0.080 148 | 10.06.2021 0.174
126 19.09.2020 0.078 149 | 22.06.2021 0.360
127 1.10.2020 0.085 150 | 4.07.2021 0.137
128 13.10.2020 0.090 151 | 16.07.2021 0.103
129 25.10.2020 0.339 152 | 28.07.2021 0.090
130 6.11.2020 0.230 153 | 9.08.2021 0.082
131 18.11.2020 0.259 154 | 21.08.2021 0.078
132 30.11.2020 0.189 155 | 2.09.2021 0.070
133 12.12.2020 0.160 156 | 14.09.2021 0.073
134 24.12.2020 0.153 157 | 26.09.2021 0.105
135 5.01.2021 0.216 158 | 25.11.2021 0.113
136 17.01.2021 0.352 159 | 7.12.2021 0.146
137 29.01.2021 0.334 160 | 19.12.2021 0.271
138 10.02.2021 0.261 161 | 31.12.2021 0.222
139 22.02.2021 0.217
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EKS

Tefenni meteoroloji istasyonunda dlgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi

No Veri Tarihi mv Oh 2002 No | Veri Tarihi mv Oh 2002
1 14.01.2016 0.120 53 | 26.02.2018 0.090
2 7.02.2016 0.090 54 | 10.03.2018 0.100
3 2.03.2016 0.080 55 | 22.03.2018 0.080
4 26.03.2016 0.105 56 3.04.2018 0.091
5 19.04.2016 0.088 57 | 15.04.2018 0.083
6 13.05.2016 0.108 58 | 27.04.2018 0.081
7 12.06.2016 0.121 59 9.05.2018 0.105
8 6.07.2016 0.100 60 | 21.05.2018 0.093
9 18.07.2016 0.080 61 2.06.2018 0.110
10 30.07.2016 0.084 62 | 14.06.2018 0.094
11 11.08.2016 0.103 63 | 26.06.2018 0.139
12 23.08.2016 0.090 64 8.07.2018 0.066
13 28.09.2016 0.095 65 | 20.07.2018 0.050
14 10.10.2016 0.083 66 1.08.2018 0.054
15 22.10.2016 0.080 67 | 25.08.2018 0.070
16 3.11.2016 0.083 68 6.09.2018 0.080
17 15.11.2016 0.090 69 | 18.09.2018 0.083
18 27.11.2016 0.070 70 | 30.09.2018 0.066
19 9.12.2016 0.074 71 | 12.10.2018 0.090

20 21.12.2016 0.050 72 | 24.10.2018 0.084

21 2.01.2017 0.060 73 5.11.2018 0.080

22 14.01.2017 0.101 74 | 17.11.2018 0.075

23 26.01.2017 0.090 75 | 29.11.2018 0.120

24 7.02.2017 0.121 76 | 11.12.2018 0.129

25 19.02.2017 0.052 77 | 23.12.2018 0.084

26 3.03.2017 0.090 78 4.01.2019 0.110

27 15.03.2017 0.095 79 | 16.01.2019 0.076

28 27.03.2017 0.082 80 | 28.01.2019 0.077

29 8.04.2017 0.108 81 9.02.2019 0.080

30 20.04.2017 0.091 82 | 21.02.2019 0.069

31 2.05.2017 0.090 83 5.03.2019 0.070

32 14.05.2017 0.088 84 | 17.03.2019 0.070

33 26.05.2017 0.130 85 | 29.03.2019 0.090

34 7.06.2017 0.124 86 | 10.04.2019 0.090

35 19.06.2017 0.097 87 | 22.04.2019 0.074

36 1.07.2017 0.070 88 4.05.2019 0.074

37 13.07.2017 0.053 89 | 16.05.2019 0.070

38 25.07.2017 0.050 90 | 28.05.2019 0.058

39 18.08.2017 0.100 91 9.06.2019 0.050

40 30.08.2017 0.089 92 | 21.06.2019 0.110

41 11.09.2017 0.070 93 3.07.2019 0.091

42 23.09.2017 0.055 94 | 15.07.2019 0.051

43 5.10.2017 0.060 95 | 27.07.2019 0.050

44 17.10.2017 0.053 96 8.08.2019 0.041

45 29.10.2017 0.108 97 | 20.08.2019 0.040

46 10.11.2017 0.102 98 1.09.2019 0.038

47 22.11.2017 0.098 99 | 13.09.2019 0.077

48 4.12.2017 0.100 100 | 25.09.2019 0.073

49 16.12.2017 0.090 101 | 7.10.2019 0.126

50 28.12.2017 0.076 102 | 19.10.2019 0.110

51 9.01.2018 0.083 103 | 31.10.2019 0.090

52 21.01.2018 0.090 104 | 12.11.2019 0.090

83



Tefenni meteoroloji istasyonunda 6lgiilen ve Oh 2002 modelinden tahmin edilen zemin nemi (devami)

No Veri Tarihi m, Oh 2002 No | Veri Tarihi m, Oh 2002
105 24.11.2019 0.100 133 | 5.01.2021 0.088
106 6.12.2019 0.105 134 | 17.01.2021 0.093
107 18.12.2019 0.096 135 | 29.01.2021 0.075
108 30.12.2019 0.107 136 | 10.02.2021 0.072
109 11.01.2020 0.060 137 | 22.02.2021 0.058
110 23.01.2020 0.043 138 | 6.03.2021 0.060
111 4.02.2020 0.090 139 | 18.03.2021 0.080
112 16.02.2020 0.093 140 | 30.03.2021 0.070
113 28.02.2020 0.080 141 | 11.04.2021 0.063
114 11.03.2020 0.086 142 | 23.04.2021 0.070
115 23.03.2020 0.079 143 | 5.05.2021 0.062
116 4.04.2020 0.090 144 | 17.05.2021 0.052
117 16.04.2020 0.073 145 | 29.05.2021 0.050
118 28.04.2020 0.078 146 | 10.06.2021 0.047
119 10.05.2020 0.092 147 | 22.06.2021 0.106
120 22.05.2020 0.043 148 | 4.07.2021 0.070
121 9.07.2020 0.100 149 | 16.07.2021 0.053
122 21.07.2020 0.060 150 | 28.07.2021 0.045
123 2.08.2020 0.045 151 | 9.08.2021 0.039
124 7.09.2020 0.050 152 | 21.08.2021 0.031
125 19.09.2020 0.050 153 | 2.09.2021 0.030
126 1.10.2020 0.050 154 | 14.09.2021 0.043
127 13.10.2020 0.050 155 | 26.09.2021 0.062
128 25.10.2020 0.090 156 | 25.11.2021 0.090
129 6.11.2020 0.085 157 | 7.12.2021 0.095
130 18.11.2020 0.070 158 | 19.12.2021 0.106
131 30.11.2020 0.074 159 | 31.12.2021 0.090
132 24.12.2020 0.066
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