Pamukkale Univ Muh Bilim Derg, 24(6), 974-1004, 2018

Pamukkale Universitesi Miihendislik Bilimleri Dergisi

Pamukkale University Journal of Engineering Sciences

Standart siireli yagis siddetlerinin egilim analizi yontemleriyle incelenmesi

Investigation of rainfall intensity series of standard duration with trend
analysis methods

Utku ZEYBEKOGLU!

, Halil KARAHAN?"

1insaat Bsliimii, Boyabat Meslek Yiiksekokulu, Sinop Universitesi, Sinop, Tiirkiye.
utkuz@sinop.edu.tr
Zinsaat Mihendisligi Boliimi, Miithendislik Fakiiltesi, Pamukkale Universitesi, Denizli, Tiirkiye.
hkarahan@pau.edu.tr

Gelis Tarihi/Received: 11.04.2017, Kabul Tarihi/Accepted: 19.12.2017

* Yazisilan yazar/Corresponding author

doi: 10.5505/pajes.2017.54265
Arastirma Makalesi/Research Article

0z

Diinya ekosistemindeki olumsuzluklar ve kiiresel isitnma giiniimiizde
insanligin en énemli sorunlarindan birini olusturmaktadir. Kiiresel
isinma, buzullarin erimesi, deniz suyu seviyesinde yiikselme ve
yagislardaki diizensizlikler bu problemlerin varligint gézler éniine
sermektedir. Yagislardaki diizensizlikler mevcut ve planlanan su
yapilart agisindan biiyiik énem arz etmektedir. Ulkemizde son
zamanlarda; uzun yillarda élciilen yagis ortalamast verilerindeki
diizensizlikler, azalmalar ve yagis siddetlerindeki diizensizlikler stk sik
goriilmektedir. Bu bulgular Tiirkiye’'nin de ekosistemden ve kiiresel
istnmadan farkli boyutlarda etkilendigini géstermektedir. Calismada,
Meteoroloji Genel Miidiirliigii'nden temin edilen gézlem stiresi 20 yildan
fazla olan Tiirkiye’'deki 207 gézlem istasyonuna ait Standart Stirelerde
Gézlenen Maksimum Yagis Verilerinden elde edilen Standart Siireli
Yagis Siddeti Verileri kullanilarak istasyonlardaki yagis siddetlerinin
egilimleri tespit edilmistir. Egilim tespit edilirken Mann Kendall ve
Spearman’in  Rho, baskinlik belirlemede ise Yenilik¢i Egilim
Céziimlemesi yéntemleri kullanilmistir. Istasyonlara ait verilerdeki her
bir standart siire igcin Mann-Kendall ve Spearman’in Rho egilim
belirleme yéntemleri ile egilimler, yenilikci egilim ¢6ziimlemesi
kullanilarak veri setlerindeki baskinlik belirlenmistir. Belirlenen
sonuclar egliginde her bir standart stire icin kullanilan istasyonlarin
egilim ve baskinlik haritalart hazirlanmigstir.

Anahtar kelimeler: Yagis siddeti, Egilim analizi, Mann-Kendall testi,
Spearman’in Rho testi, Yenilikei egilim ¢6ziimlemesi, Tiirkiye

Abstract

Emerging changes in the ecosystem and global warming are among the
humanity’s most important issues in today’s world. Global warming,
melting of glaciers, rising sea water levels and irregularities in rainfall
show the existence of these problems. The irregularities in rainfall are
of great importance in terms of existing and planned water structures.
Recently in our country; irregularities in averaged rainfall data
measured over many years, declines and irregularities in the intensity
of precipitation are frequently observed. These findings show that
Turkey is also affected by ecosystem and global warming in different
dimensions. Trends in rainfall intensity at stations were determined by
using the standard duration rainfall intensity data obtained from the
Maximum Rainfall Data observed in standard durations by 207
observation stations in Turkey, the observation period being over 20
years. The data was obtained from the General Directorate of
Meteorology. Mann Kendall and Spearman's Rho were used to identify
trends, while Innovative Trend Analysis methods were used to
determine dominance. Trends were determined by using Mann-Kendall
and Spearman's Rho trend testing methods for each standard time of
station data, and the dominance of data sets were determined by using
innovative trend analysis. Trend and dominance maps of the stations
used for each standard duration are prepared in the context of the
determined results.

Keywords: Rainfall intensities. Trend analysis, Mann-Kendall test,
Spearman’s Rho test, Innovative trend analysis, Turkey

1 Giris
Diinya ekosistemindeki bozulmalar ve kiiresel 1sinmanin;
kutuplardaki buz Kkiitlelerinde hizla erimeye, deniz suyu
seviyesinde yiikselmeye ve yagislarda ge¢cmise gore ¢ok biiyiik
diizensizliklere yol actigi bilinmektedir. Ozellikle yagislarda
olugabilecek diizensizlikler, gelecekte su kaynakli problemlerin
de artabilecegine isaret etmektedir.

Kiiresel 1sinmadan kaynaklanan yagislardaki diizensizliklerin
belirlenmesi, mevcut su yapilarinin kullanilmasinda ve
planlanan su yapilarinin gergeklestirilmesinde ayr1 bir 6nem
arz etmektedir.

Cesitli iklim yapisina sahip olan iilkemiz, kiiresel 1sinmadan
etkilenen ve etkilenebilecek iilkeler listesinin basinda yer
almaktadir. Ug tarafi denizlerle gevrili ve cok degisken bir
topografyaya sahip iilkemizin bélgeleri, kiiresel 1sinmadan
farkli derecelerde etkilenmektedir.

Ulkemizde uzun yillar boyunca yagis ortalamasi 631 mm iken
1999 yilinda %15. 2000 yilinda %7 oraninda azalmistir.
Giintimiizde bu deger 574 mm civarindadir[1] (Sekil 1).

Egilim analizi, bir zaman sersinin uzun dénemdeki serisinin
hareketinin egilimi olarak tanimlanir. Zaman icinde degisim
gozlenen hidrolojik veya hidrometeorolojik verilere ait
egilimlerinin belirlemesinde 6zel yontemlerin kullanilmasi
gerekmektedir. Klasik parametrik testlerdeki normalite,
dogrusallik ve bagimsizlik gibi temel varsayimlar genellikle
tipik yiizey suyu kalitesi verilerinde saglanmamaktadir. Bu
nedenle parametrik olmayan testlerin kullanilmasi parametrik
testlere oranla daha uygundur [2].

Ulkemizde ve diinyada bircok arastirmaci hidrometeorolojik
verilerin  egilimlerinin belirlenmesi {izerine ¢alismalar
yapmaktadir. Bu ¢alismalar yagis, akis, sicaklik, kuraklik,
buharlagsma ve su kalitesi konularini kapsayan c¢alismalardir.
Yagis verileri iizerine: Abtew ve dig. [3], Aydin ve Cicek [4],
Bostan ve dig. [5], Bonaccorso [6], Bostan ve dig. [7], Brunetti
ve dig. [8], Buffoni ve dig. [9], Buishand [10], Gong ve dig. [11],
Kadioglu [12], Partal ve Kahya [13], Tiirkes [14], Liuzzo ve
Freni [15]; Sicaklik verileri Gizerine: Jones ve dig. [16], Kadioglu
[17], Rio ve dig. [18], Tabari ve Talaee [19], Tiirkes ve dig. [20],
Dogan ve dig. [21]; kuraklik tizerine: Karabdrk [22], Tiirkes
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[23]; akis iizerine: Yue ve dig. [24], Yildirim ve dig. [25], Zhang
ve dig. [26]; su kalitesi iizerine: Hirsch ve dig. [27], icaga [28],
Icaga ve Harmancioglu [29], Kalayci ve Kahya [30], Larson [31],
Onéz ve Beyazit [32]; buharlasma verileri iizerine: Aydin ve
Topaloglu [33], Dalezios [34]'un g¢aligmalar1 bulunmaktadir.
Ancak yagis siddetlerinin egilimlerinin belirlenmesi ile ilgili
calisma sayisi sinirhidir [35].

Bu calismada standart siireli yagis siddeti verilerinin
egilimlerinin ve baskinliklarinin belirlenmesi amag¢lanmistir.
Bunun icin Mann Kendall ve Spearman’in Rho ydntemleri
egilim belirlemede, Sen [36] tarafindan oOnerilen yenilikei
egilim ¢oziimlemesi ise baskinlik belirlemede kullanilmistir.

2 Materyal

Meteoroloji Genel Midirligii (MGM) tarafindan Tiirkiye
Maksimum Yagislar1 ve Tekerriir Analizlerinde, en az 10 yil
giivenilir gézlemi olan pliviyografl istasyonlarin yagis verileri
kullanilmaktadir. Yillik olarak standart zamanlardaki (5. 10. 15.

30. 60. 120. 180. 240. 300. 360. 480. 720. 1080 ve 1440 dk.)
maksimum yagis degerleri tespit edilmektedir. Ornek veri seti
Tablo 1’de bulunmaktadir.

Ulkemize ait gecmiste ve 2015 yili itibari ile standart
zamanlarda goriilen en yiiksek yagis miktarlari, yer ve tarihleri
iceren veriler Tablo 2-3’te bulunmaktadir.

Calisma kapsaminda Meteoroloji Genel Miidiirliglinden temin
edilen Tiirkiye’de gézlem yapilan ve gozlem siiresi en az 20 yil
olacak sekilde 76 ile ait 207 istasyondan elde edilen Standart
Siirelerde Gozlenen En Biiyiik Yagis Degerleri (SSMY)
verilerinden elde edilen Standart Siireli Yagis Siddetleri (SSYS)
kullanilmistir. SSYS verilerinde 5 dk. ile 30 dk. arasindaki
standart siireli yagislar kisa streli yagis, 60 dk. ile 360 dk.
Standart siireli yagislar orta siireli yagis ve 480 dk. ile 1440 dk.
arasindaki standart siireli yagislar uzun siireli yagislar olarak
smiflandirilmistir [37]. Calismada kullanilan istasyonlara ait
cografi konum ve gozlem periyotlarina iliskin bilgiler Tablo 4’te
istasyonlarin iilke {izerindeki dagilimi Sekil 2’de verilmistir.

Tablo 1: Ornek veri seti (SSMY).

Gozlem dk. (min.)

Yili 5 10 15 30 60 120 180 240 300 360 480 720 1080 1440
1957 39 7.7 9.2 17.7 189 22.7 23 23.6 239 239 24.8 37.7 38.6 39.7
1958 5 8 8.8 12.1 12.1 12.5 13.6 14.7 16 16.4 18.6 234 35.2 46.9
2009 8.2 10.6 13.3 15.9 19.4 21.2 21.2 25.4 26.8 324 42.8 51.5 58.4 61
2010 5.9 7.1 8.5 11.2 13.9 16.8 18.5 25.6 274 31.7 36.4 41.8 56.7 67.2

Tablo 2: Olciilen ug veriler.
Siire (min.) Miktar (mm) Yer Tarih

5 50.5 Hopa 07.07.1988
10’ 60.6 Hopa 07.07.1988
15’ 70.7 Hopa 07.07.1988
30’ 90.9 Hopa 07.07.1988
60’ 131.0 Antalya 03.11.1995
120° 180.5 Antalya 03.11.1995
180’ 230.9 Marmaris 11.12.1992
240’ 3323 Antalya 04.11.1995
300’ 3743 Antalya 04.11.1995
360 390.3 Antalya 04.11.1995
480’ 410.4 Antalya 04.11.1995
720’ 428.1 Antalya 04.11.1995

1080’ 464.8 Marmaris 10-11.12.1991

1440’ 466.3 Marmaris 10-11.12.1991

Tablo 3: 2015 yili ug veriler.
Istasyon Tarih Siire (dk.) Miktar (mm) Siddet (mm/dk.)

Yalova 12.09.2015 5 25.1 5.020
Marmaris 23.10.2015 10 25.7 2.570
Yalova 12.09.2015 15 37.6 2.507
Etimesgut 20.08.2015 30 56.3 1.877
Adana 21.09.2015 60 92.6 1.543
Marmaris 23.10.2015 120 130.4 1.087
Marmaris 23.10.2015 180 156.7 0.871
Hopa 24.08.2015 240 178.9 0.745
Hopa 24.08.2015 300 185.6 0.619
Hopa 24.08.2015 360 189.3 0.526
Hopa 24.08.2015 480 194.5 0.405
Marmaris 22-23.10.2015 720 2319 0.322
Hopa 23-24.08.2015 1080 260.6 0.241
Hopa 23-24.08.2015 1440 287.2 0.199
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Sekil 2: istasyonlarin dagilimi.

Tablo 4: Istasyonlara ait cografi konum ve gbzlem periyotlari.

Sira No istasyon Adi Gozlem Periyodu Rakim (m.) Enlem (K) Boylam (D)
1 Adana(® 1944-2010 23 37.0041 35.3443
2 Karaisali() 1970-2010 240 37.2505 35.0628
3 Karatas() 1965-2010 22 36.5683 35.3884
4 Kozan(®) 1966-2010 112 37.4337 35.8188
5 Yumurtalik® 1973-2010 34 36.7687 35.7903
6 Alanya( 1964-2010 6 36.5507 31.9803
7 Antalya(Meydan)® 1950-2010 4 36.9063 30.799
8 Elmah® 1966-2010 1095 37.7372 29.9121
9 Finike(®) 1966-2010 2 36.3024 30.1458
10 Gazipaga)) 1983-2010 21 36.2715 32.3045
11 Korkuteli( 1969-2010 1017 37.0565 30.191
12 Manavgat() 1966-2010 38 36.7895 31.441
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Tablo 4’iin devamu.

Sira No istasyon Ad1 Gozlem Periyodu Rakim (m.) Enlem (K) Boylam (D)
13 Burdur® 1964-2010 957 37.722 30.294
14 Tefenni( 1967-2010 1142 37.3161 29.7792
15 Antakya(® 1957-2010 104 36.2048 36.1513
16 Dortyol® 1949-2010 29 36.8244 36.1981
17 iskenderun® 1965-2010 4 36.5924 36.1582
18 Samandag® 1969-2010 4 36.0814 35.9492
23 Afsin® 1988-2010 1230 38.2405 36.919
24 Elbistan(®) 1966-2010 1137 38.2038 37.1982
25 Goksun(® 1966-2010 1344 38.024 36.4823
26 Kahramanmaras® 1966-2010 572 37.576 36.915
27 Anamur @ 1965-2010 2 36.0686 32.8649
28 Erdemli(® 1967-2010 7 36.6268 34.338
29 Mersin(® 1958-2010 7 36.7808 34.6031
30 Silifke® 1964-2010 10 36.3824 33.9373
31 Agn®@ 1967-2010 1646 39.7253 43.0522
32 Ardahan® 1967-2010 1827 41.1061 42.7055
33 Bitlis(® 1966-2010 1785 38.475 42.1625
34 Tatvan® 1978-2010 1665 38.5033 42.2808
35 Bingol® 1966-2010 1139 38.8847 40.5007
36 Solhan® 1966-2010 1366 38.9597 41.0503
37 Agin®@ 1988-2010 900 38.9413 38.7182
38 Elaz1g® 1957-2010 989 38.6443 39.2561
39 Keban® 1966-2010 808 38.7947 38.7442
40 Maden® 1988-2010 1047 38.3924 39.6757
41 Palu(® 1986-2010 869 38.6907 39.926
42 Erzincan(® 1957-2010 1216 39.7523 39.4868
43 Tercan® 1970-2010 1429 39.7769 40.3906
44 Erzurum® 1956-2010 1860 39.9058 41.2544
45 Hinis@ 1985-2010 1715 39.3688 41.6957
46 Horasan® 1984-2010 1540 40.0383 42.1705
47 Oltu® 1985-2010 1312 40.5497 41.9951
48 Tortum® 1986-2010 1576 40.3013 41.5409
49 Hakkari(® 1965-2010 1727 37.5745 43.7388
50 Igdir® 1966-2010 856 39.9227 44.0523
51 Arpagay® 1988-2010 1688 40.8431 43.3278
52 Kars® 1965-2010 1777 40.6042 43.1073
53 Sarikamis( 1972-2010 2102 40.3329 42.5983
54 Arapkir® 1973-2010 1200 39.0405 38.4875
55 Malatya(® 1958-2010 950 38.3367 38.2173
56 Malazgirt® 1981-2010 1540 39.1436 42.5308
57 Mus®@ 1966-2010 1322 38.7509 41.5023
58 Varto(? 1988-2010 1510 39.1763 41.4455
59 Tunceli® 1968-2010 981 39.1058 39.5408
60 Bagkale® 1966-2010 2286 38.0435 44.0173
61 Ercis® 1970-2010 1678 39.0197 43.3383
62 Gevas® 1986-2010 1694 38.2963 43.1197
63 Ozalp® 1985-2010 2000 38.6573 43.9767
64 Van® 1956-2010 1675 38.4693 43.346
65 Afyonkarahisar® 1957-2010 1034 38.738 30.5604
66 Bolvadin® 1972-2010 1018 38.7268 31.0477
67 Dinar® 1967-2010 864 38.0597 30.1531
68 Emirdag®) 1967-2010 983 39.0098 31.1463
69 Aydin® 1959-2010 56 37.8402 27.8379
70 Kusadasi® 1966-2010 25 37.8597 27.2652
71 Nazilli® 1983-2010 84 39.9135 28.3437
72 Sultanhisar® 1976-2010 73 37.8843 28.1504
73 Acipayam®) 1970-2010 941 37.4337 29.3498
74 Denizli® 1959-2010 425 37.762 29.0921
75 Giliney® 1969-2010 825 38.1515 29.0587
76 Bergama(®) 1967-2010 53 39.1098 27171
77 Bornova®) 1968-2010 400 38.5019 27.2692
78 Cesme(® 1966-2010 5 38.3036 26.3724
79 Dikili® 1959-2010 3 39.0737 26.888
80 {zmir® 1938-2010 29 38.3949 27.0819
81 Odemis®) 1969-2010 111 38.2157 27.9642
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Tablo 4’iin devamu.

Sira No istasyon Ad1 Gozlem Periyodu Rakim (m.) Enlem (K) Boylam (D)
82 Selcuk(®) 1965-2010 17 37.9445 27.3673
83 Gediz® 1972-2010 736 38.9947 29.4003
84 Kiitahya®) 1941-2010 969 39.4171 29.9891
85 Simav() 1965-2010 809 39.0925 28.9786
86 Tavsanh®) 1969-2010 833 39.5384 29.4941
87 Akhisar® 1965-2010 92 38.9118 27.8233
88 Manisa® 1958-2010 71 38.6153 27.4049
89 Salihli® 1967-2010 111 38.4831 28.1234
90 Bodrum®) 1965-2010 26 37.0328 27.4398
91 Fethiye® 1960-2010 3 36.6266 29.1238
92 Koycegiz®) 1969-2010 24 36.97 28.6869
93 Marmaris® 1966-2010 16 36.8395 28.2452
94 Milas® 1965-2010 57 37.3027 27.7804
95 Mugla®) 1944-2010 646 37.2095 28.3668
96 Yatagan(® 1966-2010 365 37.3395 28.1369
97 Usak® 1941-2010 919 38.6712 29.404
98 Adiyaman®) 1965-2010 672 37.7553 38.2775
99 Batman® 1969-2010 610 37.8636 41.1562
100 Cermik® 1988-2010 695 38.1371 39.4644
101 Diyarbakir() 1940-2010 680 37.9094 40.2133
102 Ergani® 1967-2010 986 38.267 19.766
103 Gaziantep® 1957-2010 854 37.0585 37.351
104 islahiye® 1959-2010 470 36.9585 36.5882
105 Kilis® 1966-2010 640 36.7085 37.1123
106 Mardin® 1966-2010 1040 37.3103 40.7284
107 Nusaybin® 1972-2010 488 37.0833 41.2343
108 Siirt® 1959-2010 895 37.9319 41.9354
109 Birecik® 1965-2010 346 37.0281 37.9638
110 Ceylanpinar® 1958-2010 360 36.8406 40.0307
111 Siverek® 1965-2010 801 37.7522 39.3291
112 Sanhurfa® 1959-2010 550 37.1608 38.7863
113 Aksaray(® 1965-2010 970 38.3705 33.9987
114 Ankara®) 1940-2010 891 39.9727 32.8637
115 Beypazari(® 1966-2010 682 40.1608 31.9172
116 Esenboga(®) 1964-2010 959 40.124 32.9992
117 Etimesgut(®) 1968-2010 806 39.9558 32.6854
118 Kizilcahamam(® 1973-2010 1033 40.4729 32.6441
119 Polath(®) 1960-2010 886 39.5834 32.1624
120 Cankiri® 1959-2010 755 40.6082 33.6102
121 Cerkes(® 1988-2010 1126 40.815 32.8831
122 ligaz(®) 1985-2010 885 40.9156 33.6258
123 Eskisehir® 1940-2010 801 39.7656 30.5502
124 Sivrihisar®) 1966-2010 1070 39.4453 31.5354
125 Karaman(®) 1965-2010 1018 37.1932 33.2202
126 Develi®) 1966-2010 1204 38.3744 35.4797
127 Kayseri®® 1950-2010 1094 38.687 35.5
128 Pinarbagi(®) 1965-2010 1542 38.7251 36.3904
129 Sariz®) 1988-2010 1599 38.4781 36.5035
130 Tomarza®) 1988-2010 1402 38.4522 35.7912
131 Keskin(® 1986-2010 1140 39.6682 33.6118
132 Kirikkale(®) 1967-2010 751 39.8433 33.5181
133 Cicekdagi(®) 1986-2010 900 39.6067 34.4235
134 Kaman(®) 1972-2010 1075 39.3652 33.7064
135 Kirsehir(®) 1942-2010 1007 39.1639 34.1561
136 Aksehir® 1964-2010 1002 38.3688 31.4297
137 Beysehir® 1965-2010 1141 37.6777 31.7463
138 Cumra®) 1984-2010 1014 37.5658 32.79
139 Eregli(®) 1970-2010 1046 37.5255 34.0485
140 Hadim®) 1972-2010 1552 36.9893 32.4557
141 ligin(® 1971-2010 1036 38.2763 31.894
142 Karapinar®) 1968-2010 996 37.7143 33.5267
143 Konya(® 1950-2010 1029 37.8687 32.4713
144 Kulu(®) 1976-2010 1005 39.0788 33.0657
145 Yunak(®) 1986-2010 1148 38.8205 31.7258
146 Nevsehir(® 1965-2010 1260 38.6163 34.7025
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Tablo 4’iin devamu.

Sira No istasyon Ad1 Gozlem Periyodu Rakim (m.) Enlem (K) Boylam (D)
147 Nigde®) 1959-2010 1211 37.9587 34.6795
148 Ulukisla(®) 1965-2010 1453 37.548 34.4867
149 Divrigi® 1966-2010 1121 39.3618 38.1142
150 Gemerek® 1966-2010 1182 39.185 36.0805
151 Kangal(®) 1988-2010 1521 39.2428 37.389
152 Sivas(®) 1958-2010 1294 39.7437 37.002
153 Susehri®) 1988-2010 1164 40.1623 38.0752
154 Zara(®®) 1965-2010 1338 39.8928 37.7473
155 Bogazliyan(® 1968-2010 1070 39.1897 35.2532
156 Yozgat(®) 1960-2010 1301 39.8243 34.8159
157 Artvin(®) 1965-2010 613 41.1752 41.8187
158 Bartin(6) 1966-2010 33 41.6248 32.3569
159 Bayburt(6) 1966-2010 1584 40.2547 40.2207
160 Bolu(® 1949-2010 743 40.7329 31.6022
161 Corum(® 1958-2010 776 40.5461 34.9362
162 Diizce(® 1965-2010 146 40.8437 31.1488
163 Giresun(®) 1966-2010 38 40.9227 38.3878
164 Glimiishane(®) 1966-2010 1216 40.4598 39.4653
165 inebolu(® 1959-2010 64 41.9789 33.7636
166 Kastamonu(®) 1948-2010 800 41.371 33.7756
167 Ordu(®) 1965-2010 5 40.9838 37.8858
168 Unye(® 1966-2010 16 41.143 37.293
169 Rize(®) 1940-2010 3 41.04 40.5013
170 Bafra(® 1965-2010 103 41.5515 35.9247
171 Samsun(® 1957-2010 4 41.3435 36.2553
172 Sinop(®) 1965-2010 32 42.0299 35.1545
173 Trabzon(®) 1957-2010 25 40.9985 39.7649
174 Zonguldak(®) 1945-2010 135 41.4492 31.7779
175 Ayvalik® 1967-2010 4 39.3113 26.6861
176 Balikesir(”) 1957-2010 102 39.6326 27.9201
177 Bandirma(® 1959-2010 63 40.3315 27.9965
178 Burhaniye(® 1984-2010 20 39.4983 26.9755
179 Dursunbey(”) 1967-2010 637 39.5778 28.6322
180 Edremit(”) 1965-2010 19 39.5592 27.0253
181 Gonen(” 1967-2010 37 40.1135 27.6426
182 Bilecik(”) 1960-2010 539 40.1414 29.9772
183 Boziiytik(” 1966-2010 754 39.9039 30.0525
184 Bursa(”) 1951-2010 100 40.2308 29.0133
185 Keles(” 1970-2010 1063 39.915 29.2313
186 Yenisehir(”) 1986-2010 238 40.2552 29.5624
187 Bozcaada(” 1970-2010 30 39.8326 26.0728
188 Canakkale(”) 1958-2010 6 40.141 26.3993
189 Gokgeada(™ 1970-2010 79 40.191 25.9075
190 Edirne® 1949-2010 51 41.6767 26.5508
191 ipsala® 1966-2010 81 40.89 26.39
192 Uzunkopri” 1966-2010 45 41.2726 26.7056
193 Florya™ 1938-2010 37 40.9758 28.7865
194 Goztepe(® 1942-2010 41 40.989 29.0532
195 Kartal™ 1974-2010 18 409113 29.1558
196 Kumkoy(? 1965-2010 38 41.2505 29.0384
197 Sariyer(”) 1955-2010 59 41.1464 29.0502
198 Kirklareli(? 1966-2010 232 41.7382 27.2178
199 Liileburgaz(” 1957-2010 46 41.3513 27.3108
200 Kocaeli(” 1945-2010 74 40.7663 29.9173
201 Geyve(® 1959-2010 100 50.5214 30.296
202 Sakarya(® 1962-2010 30 40.7676 30.3934
203 Corlu(” 1959-2010 145 41.1798 27.816
204 Malkara(” 1985-2010 207 40.8873 26.908
205 Tekirdag(” 1963-2010 4 40.9585 27.4965
206 Cinarcik® 1986-2010 16 40.6427 29.1063
207 Yalova(” 1962-2010 4 40.6589 29.2796

1): Akdeniz Bélgesi. »: Dogu Anadolu Bélgesi. 3: Ege Bélgesi, 4: Giineydogu Anadolu Bélgesi. 5): ic Anadolu Bblgesi. 9): Karadeniz Bblgesi.”) : Marmara
Bolgesi
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3 Yontem

3.1 Mann Kendall yontemi

Mann [38] ve Kendall [39] tarafindan gelistirilen parametrik
olmayan bu ydntem hidro-meteorolojik zaman serilerinde
meydana gelebilecek artma veya azalma yoniindeki egilimlerin
istatistiksel onemini test etmekte oldukc¢a sik kullanilan bir
yontemdir [24],[26],[32]. Bu yontem i =1..n—1e kadar
siralanmis olan x; veri setineve j = i + 1 ...n’e kadar siralanmis
olan bir x; veri setine uygulanir ve agagidaki Denklem (1)'de
verildigi gibi karsilastirma yapilr.

1 ;X > x;
sgn(x; —x;) = 01 ;X = 1)
— ; x] < X

(1) Denklemindeki sgn() fonksiyonu parantezi¢indeki ifadenin
isaretini belirleyen bir fonksiyon olup 1. 0 veya -1
degerlerinden birini alir. Mann-Kendall test istatistigi S ise
Denklem (2) ile hesap edilebilir.

S= f i sgn(xj - xi) (2)

i=1 j=i+1

Denklemde n y1l olarak veri uzunlugudur. n = 10 i¢in verilen
ortalama ve varyansi (os) ile yaklasik olarak normal dagilim
gosterir. Eger n > 30 ise t-testi Z testine yaklasir. Varyans.
Denklem (3)’te goriildiigi gibi hesaplanir.

jn(n - 1)/
_ (2n+5) 3)
% = 18

Verilerde birbirine esit degerler var ise varyans denklem (4)’te
goriildiigi gibi hesaplanir.

(4)

[n(n - 1D2n+5) - ¥ t;(t; — D(2t; + 5)]
o5 =
18
Burada, ti degeri esit olan gézlemlerin sayisini gostermektedir.
5 gozlem ayn1 degeri tasiyorsa t1=5, 3 gézlem ayni degerde ise
t2=3 ve ayrica degerleri ayn1 olan 2 go6zlemlik iki grup
bulunuyorsa t3=2, t4=2 olacaktir.

Standartlastirilmis Mann-Kendall istatistigi Z ise Denklem (5)
ile hesaplanmakta ve seride egilim yoktur sifir hipotezi (H,)
varsayimi altinda ortalama sifir, varyansi 1 olan standart
normal dagilim gostermektedir.

S—-1

;0 §>0
O-S
7 = 0 ; §S=0 (5)
S+1
; §S<0
O-S

Secilen a anlamlilik diizeyine karsi gelen normal dagilimin,
Mann-Kendall istatistigi ~Ztapbloa-%/, = Z = Zigpro1-2/, Ise
sifir hipotezi kabul edilmektedir. Art1 (+)Z degeri egilimlerdeki
artmay1 gosterirken eksi (—)Z degeri azalmay1 isaret
etmektedir. Bu durumda Ho hipotezi reddedilmis olur.

3.2 Spearman’in Rho yontemi

iki gozlem serisi arasinda korelasyon olup olmadigini
belirlemek amaciyla kullanilan bu ydntem, lineer egilimin
varliginin arastirilmasinda hizh ve basit bir yontemdir. Sira
istatisti§i olan R, degerlerinin kiiciikten biiylige veya
biiytikten kiiglige dogru siralanmasiyla belirlenir. Gozlem serisi
x = (x1x3 ..x,) vektori olmak uzere; iki yonli test ile
tanimlanan Ho hipotezine gore i = 1...n'ye kadar x; degerleri
es olasilikli dagilimlardir. H;hipotezine gore ise i = 1...n'ye
kadar olan xi degerleri zamanla artar veya azalir. Spearman’in
Rho istatistigi (r5) Denklem (6) ile hesaplanir [30].

621 (R(x) — D]

n®—n)

(6)

rs=1-—

n2 30 i¢in 7; dagilimi normale yaklasacagindan normal dagilim
tablolar1 kullanilabilmektedir [29]. Bu durumda 7’nin istatistigi
(Z), Denklem (7) ile hesaplanir.

Z=rVn-—1 7

Secilen a anlamlilik diizeyine karsi gelen normal dagilimin,
Spearman’in Rho istatistigi ~Ztabloa-%/, < Z < Ziapio.1-2/, ise

sifir hipotezi kabul edilmektedir. Arti (+)Z degeri egilimlerdeki
artmayl gosterirken eksi (—)Z degeri azalmay1 isaret
etmektedir. Bu durumda Ho hipotezi reddedilmis olur.

3.3  Yenilikgi egilim ¢o6ziimlemesi

Sen [35] (2012) tarafindan dnerilen bu ¢6ziimleme yaklagimina
gore, kaydedilmis hidro-meteorolojik veri serisi ortanca yildan
iki esit doneme ayrilir. Olusan iki yeni alt seri kii¢iikten biiyiige
dogru siralanir. Kartezyen koordinat sistemine ilk alt seri (yar1)
x ekseni lizerine (x;), ikinci alt seri y ekseni ilizerine (x;)
siralanir. Veriler 1:1 dogrusunun lzerinde ise baskinlk
gozlenememistir. verileri 1:1 dogrusunun alt tiggensel bolgede
yer aliyor ise ilk dénemin baskin. Ust liggensel bolgede yer
aliyor ise ikinci dénemin baskin oldugu gézlenmistir [35],[38].
flk dénem veri setinin baskinlif1 azalan egilimi, ikinci dénem
veri seti ise artan egilimim belirtmektedir.

Yenilik¢i egilim ¢oézlimlemesine ait uygulama Sekil 3’te
verilmektedir.

Yagis Siddeti-Rainfall Intensity(mm/min)

Ikinci yari-Second Half

0.
s
0.

a i i i i H i i H i j
0 02 04 06 08 1 12 14 16 18 2
Ilk yari-First Half

Sekil 3: Yenilik¢i egilim ¢dziimlemesine ait grafik.

4 Bulgular

MGM’den temin edilen 207 adet istasyon verisine (2898 veri
setine) %95 giivenilirlik diizeyinde (a=0.05 anlamhlik diizeyi)
egilimlerin belirlemesinde Mann Kendall ve Spearman’in Rho
yontemleri, gozlem siiresi icindeki verilerin periyotlar
arasindaki degisimlerin belirlenmesi icin Yenilik¢i Egilim
Coziimlemesi kullanilmaktadir.
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4.1 Mann Kendall yontemine ait sonuglar

Kisa siireli yagislarin siddetlerinde, 34 istasyonda artma egilimi
gozlenirken 28 istasyonda azalma egilimi gozlenmistir. Kisa
siireli yagislara ait sonuclar Tablo 5’te verilmektedir.

Orta siireli yagislarin siddetlerinde, 129 istasyonda artma
egilimi gozlenirken 20 istasyonda azalma egilimi gozlenmistir.
Orta siireli yagislara ait sonuglar Tablo 6’da verilmektedir.

Uzun siireli yagislarin siddetlerinde, 95 istasyonda artma
egilimi gozlenirken 30 istasyonda azalma egilimi gézlenmistir.

Uzun siireli yagislara ait sonuglar Tablo 7’de verilmektedir.
4.2 Spearman’in Rho yéntemine ait sonuglar

Kisa siireli yagislarin siddetlerinde, 34 istasyonda artma egilimi
gozlenirken 28 istasyonda azalma egilimi gozlenmistir. Kisa

Orta siireli yagislarin siddetlerinde, 132 istasyonda artma
egilimi gozlenirken 20 istasyonda azalma egilimi gozlenmistir.
Orta siireli yagislarin siddetlerine ait sonuglar Tablo 9'da
verilmektedir.

Uzun siireli yagislarin siddetlerinde, 100 istasyonda artma
egilimi gozlenirken 31 istasyonda azalma egilimi gézlenmistir.
Uzun siireli yagislarin siddetlerine ait sonuglar Tablo 10’da
verilmektedir.

4.3 Yenilikgci egilim ¢6ziimlemesine ait sonuclar

Meteoroloji Genel Miidirliigiinden temin edilen 207 yagis
gozlem istasyonuna ait veri setleri Yenilik¢i Egilim
Coziimlemesine gore degerlendirilmis olup yagis siddetlerinin
hangi yarilarinin baskin oldugu ile ilgili bolgesel olgekteki
sonuglar Tablo 11-13’te verilmistir. Yagis siddetlerinde ilk

streli yagislarin siddetlerine ait sonuglar Tablo 8'de dénem baskin ise “I” semboli, ikinci donem baskin ise “II”
verilmektedir. sembolil kullanilmistir. Sonuglar Tablo 11-13’te verilmektedir.
Tablo 5: Kisa siireli yagis siddetlerine ait sonuglar.
Bélge No 5’ 10’ 15’ 30’
Artma Azalma Artma Azalma Artma Azalma Artma Azalma
1 - 3 - 1 1 1 - 1
2 - 4 - 1 - 1 1 -
3 - 1 - 1 - 2 2 -
4 - - - - - - 1 -
5 1 4 2 1 2 1 5 -
6 3 - 2 - 2 - 2 -
7 1 4 1 1 2 1 6 -
TOPLAM 5 16 5 5 7 6 17 1
Tablo 6: Orta siireli yagis siddetlerine ait sonuglar.
. 60’ 120 180’ 240’ 300’ 360’
Bolge No
Art Azal Art Azal Art Azal Art Azal Art Azal Art Azal
1 1 1 1 - 3 - 3 1 2 1 3 1
2 1 - 1 1 1 2 1 1 1 2 1 2
3 3 - 4 1 4 1 4 1 4 1 4 1
4 - - - - - - 1 - 1 - 1 -
5 2 1 4 - 4 - 3 - 3 - 4 -
6 3 - 1 1 3 - 3 - 4 -
7 7 - 8 - 8 - 7 - 10 1 10 1
TOPLAM 17 2 19 2 20 3 22 3 24 5 27 5
Tablo 7: Uzun siireli yagis siddetlerine ait sonuglar.
. 480’ 720’ 1080’ 1440’
Bolge No
Artma Azalma Artma Azalma Artma Azalma Artma Azalma
1 2 1 4 1 3 2 3 -
2 1 3 - 3 - 4 1 1
3 7 2 9 2 9 2 3 2
4 1 - - - - - 1 1
5 4 1 4 1 6 1 6 -
6 2 - 2 - 2 - 2
7 6 1 7 1 5 1 5 -
TOPLAM 23 8 26 8 25 10 21 4
Tablo 8: Kisa stireli yagis siddetlerine ait sonuglar.
Bolge 5 10’ 15’ 30’
No Artma Azalma Artma Azalma Artma Azalma Artma Azalma
1 - 3 - 1 1 1 - 1
2 - 4 - 1 - 1 1 -
3 - 1 - 1 - 2 2 -
4 - - - - - - 1 -
5 1 4 2 1 2 1 5 -
6 3 - 2 - 2 - 2 -
7 1 4 1 1 2 1 6 -
TOPLAM 5 16 5 5 7 6 17 1
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Tablo 9: Orta siireli yagis siddetlerine ait sonuglar.

60’ 120’ 180’ 240’ 300’ 360’
Art. Azal. Art. Azal. Art. Azal. Art. Azal. Art. Azal. Art. Azal.
1 2 1 - - 4 - 3 1 2 1 4 1
2 1 - 1 1 1 2 1 1 1 2 1 2
3 3 - 4 1 4 1 4 1 4 1 5 1
4 - - - - - - 1 - 1 - 1 -
5 4 1 3 - 3 - 2 - 2 - 4 -
6 3 - 1 1 - 3 - 3 - 4 -
7 7 - 9 - 8 - 9 - 8 1 10 1
T 20 2 18 2 21 3 23 3 21 5 29 5
Tablo 10: Uzun stireli yagis siddetlerine ait sonuglar.
Bolge 480’ 720’ 1080’ 1440’
No Artma Azalma Artma Azalma Artma Azalma Artma Azalma
1 3 1 3 2 4 1 3 -
2 1 3 - 3 - 4 2 2
3 8 2 11 2 9 2 3 2
4 1 - - - - - 1 1
5 3 1 3 1 6 1 5 -
6 3 - 3 - 2 - 3 -
7 7 1 7 1 5 1 4 -
TOPLAM 26 8 27 9 26 9 21 5
Tablo 11: Kisa stireli yagis siddetleri sonuglari.
Bélge Istasyon 5’ 10’ 15 30
No Sayisi 1 11 1 11 1 11 1 11
1 30 13 1 10 3 6 2 3 3
2 34 14 4 8 4 3 2 0 1
3 33 9 3 0 3 0 2 0 3
4 15 6 1 2 0 0 0 0 0
5 44 15 6 6 5 1 4 0 2
6 18 1 5 1 3 0 3 0 4
7 33 8 5 4 5 2 7 2 9
TOPLAM 207 66 25 31 23 12 20 5 22
Tablo 12: Orta siireli yagis siddetleri sonuglar.
Bolge Istasyon 60’ 120’ 180’ 240’ 300’ 360
No Sayisi I 11 1 11 I 11 1 11 1 11 1 11
1 30 4 6 1 5 1 3 1 3 1 3 1 4
2 34 1 6 1 3 2 2 2 1 2 1 2 1
3 33 2 10 2 9 2 7 1 8 1 7 1 7
4 15 1 1 1 1 0 0 0 1 0 1 0 1
5 44 6 11 1 5 1 3 1 3 0 3 0 2
6 18 0 7 0 6 0 3 0 4 0 4 0 4
7 33 3 11 2 13 1 9 0 8 0 8 0 8
TOPLAM 207 17 52 8 42 7 27 5 28 4 27 4 27
Tablo 13: Uzun stireli yagis siddetleri sonuglari.
Bolge istasyon 480 720 1080’ 1440’
No Sayisl | I I Il | Il | 1l
1 30 3 8 2 9 2 5 3 6
2 34 5 6 5 2 4 1 1 1
3 33 2 15 2 12 2 10 3 5
4 15 1 3 1 1 1 0 1 1
5 44 2 10 2 8 2 7 0 6
6 18 2 6 2 6 2 5 0 1
7 33 2 9 2 9 0 9 0 4
TOPLAM 207 17 57 16 47 13 37 8 24

5 Sonugclar

Calismada standart siireli maksimum yagis siddetleri Mann
Kendall ve Spearman’in Rho testleri araciligl ile egilimler
yenilikei egilim ¢oziimlemesi araciligi ile ve iki periyoda ayrilan
verilerde baskin olan periyotlar belirlenmektedir.

Tiirkiye’deki 207 yagis gozlem istasyonuna ait standart siireli
yagis siddeti veri setlerine Mann Kendall ve Spearman’in Rho
egilim belirleme testleri uygulanmistir. Testlerin sonuglar1 her
iki yonteme gore veri seti bazinda kiyaslanmistir. Her iki testin

sonucuna gore yagis siddetlerinde %9 oraninda artma egilimi,
%3 oraninda azalma egilimi tespit edilmistir. Mann Kendall
yontemine gore 256 veri setinde (%9) artma egilimi
gozlenirken, Spearman’in Rho testinde bu say1 266 (%9) olarak
belirlenmistir. Tablo 14-15b’de kisa orta ve uzun stireli yagis
siddetlerine ait sonuglar bolgesel ve lilke bazinda verilmistir.

Veri setleri; yenilikgi egilim ¢oziimlemesi yontemi kullanilarak
incelendiginde 213 veri setinde ilk donemin, 452 veri setinde
ikinci donemin baskin oldugu goriilmiistiir. Yagis siiresi
gruplarina gore incelendiginde kisa siireli yagis siddetlilerine
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ait veri setlerinde ilk dénemin baskin oldugu, kisa ve uzun
slireli yagislara ait yagis siddetlerinde ise ikinci dénemin
baskin oldugu tespit edilmistir.

Tablo 16-17'de
verilmektedir.

bolgesel ve tlkesel Olgekte sonuglar

Egilim analizi sonuclar1 ve yenilik¢i egilim ¢oziimlemesi
sonuclar1 karsilastirildiginda: kisa stireli yagis siddetlerinde

artma egilimi ile ikinci donemin baskinligl, orta stireli yagis
siddetlerinde artma egilimi ile ikinci dénemin baskinlgy,
azalma egilimi ile ilk dénemin baskinligi; uzun siireli yagis
siddetlerinde artma egilimi ile ikinci dénemin baskinligy,
azalma egilimi ile ilk dénemin baskinliginin en fazla tespit
edildigi bolgelere ait sonuglarin paralel oldugu tespit edilmis ve
Tablo 18’de verilmistir.

Tablo 14: Bolgesel dlcekte egilim analizi sonuglari.

Kisa Siireli Y.S. Orta Stireli Y.S. Uzun Siireli Y.S.
Bélge No MannKendall Spearman’inRho MannKendall Spearman’inRho MannKendall Spearman’inRho
Artma Azalma  Artma Azalma  Artma Azalma Artma Azalma Artma  Azalma Artma Azalm
1 1 6 1 6 13 4 15 4 12 4 13 4
2 1 8 1 6 6 8 6 8 2 11 3 12
3 2 3 2 4 23 5 24 5 28 8 31 8
4 1 0 1 0 3 0 3 0 2 1 2 1
5 6 6 10 6 19 1 18 1 20 3 17 3
6 9 0 9 0 15 0 15 0 8 0 11 0
7 12 6 10 6 50 2 51 2 23 3 23 3
TOPLAM 32 29 34 28 129 20 132 20 95 30 100 31
Tablo 15a: Ulke bazinda egilim analizi sonuglari.
Mann Kendall Spearman’in Rho
Artma Azalma Artma Azalma
Kisa Siireli 32 29 34 28
Orta Siireli 129 20 132 20
Uzun Siireli 95 30 100 31
TOPLAM 256 79 266 79
Tablo 15b: Ulke bazinda egilim analizi sonuglarinin oransal dagilimu.
Veri Seti MannKendall Spearman’inRho
Sayisi Artma (%) Azalma (%) Artma (%) Azalma (%)
Kisa Siireli 828 4 4 4 3
Orta Siireli 1242 10 2 11 2
Uzun Siireli 828 11 4 12 4
TOPLAM 2898 9 3 9 3
Tablo 16: Bolgesel dlcekte yenilikei egilim ¢oziimlemesi sonuglar.
Bolge Kisa Siireli Y.S. Orta Siireli Y.S. Uzun Siireli Y.S.
No I II I 11 I 11
1 32 9 9 24 10 28
2 25 11 10 14 15 10
3 9 11 9 48 9 42
4 8 1 2 5 4 5
5 22 17 9 27 6 31
6 2 15 0 28 6 12
7 16 26 6 57 4 31
TOPLAM 114 90 45 203 54 159
Tablo 17: Ulkesel 6lcekte yenilikci egilim ¢éziimlemesi sonuglari.
I 11
Kisa Siireli 114 90
Orta Stireli 45 203
Uzun Siireli 54 159
TOPLAM 213 452
Tablo 18: Yontemlerin karsilastirilmasi.
Egilim Analizi Sonuclarina Gore Yenilikei Egilim Cozlimlemesine Gore
Kisa Siireli Artma Egilimi Marmara B. [k Dénem Baskin Akdeniz B.
Yagis Siddeti Azalma Egilimi Dogu Anadolu B. fkinci Dénem Baskin Marmara B.
Orta Stireli Artma Egilimi Marmara B. [k Dénem Baskin Dogu Anadolu B.
Yagis Siddeti Azalma Egilimi Dogu Anadolu B. fkinci Dénem Baskin Marmara B.
Uzun Siireli Artma Egilimi Ege B. flk D6nem Baskin Dogu Anadolu B.
Yagis Siddeti Azalma Egilimi Dogu Anadolu B. ikinci Dénem Baskin Ege B.
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Calisma sonucunda hazirlanan egilim ve baskinhk haritalar:
Kisa, orta ve uzun siireli olarak smiflandirilmistir. Hazirlanan
haritalardan egilim analizi haritalarinda bulunan kirmizi renkle
belirtilen istasyonlarda azalma egilimi, yesil renk ile
gosterilenlerde artma egilimi, baskinlik haritalarinda pembe
renkle belirtilen istasyonlarda ilk donemin baskinligl, turuncu
renkle belirtilen istasyonlarda ise ikinci dénemin baskin oldugu
belirtmistir. Ek A’da egilim haritalar;, Ek B’de ise baskinlik
haritalar1 verilmektedir.

Yagis siddetlerindeki artma egiliminin Tablo 15b’de de
goriildigi gibi oransal olarak az olmasina ragmen sel taskin
gibi dogal afetlerin biiyiik olgekli olmasi, yesil alanlarin
azalmasi ve Kkentsel alanlarin artmasinin sonucu oldugu
diistiniilmektedir.

6 Tesekkiir

Bu calisma; 2016FEBE011 No.lu PAU-BAP projesi kapsaminda
hazirlanmistir.

Yazarlar desteklerinden dolay1 PAU-BAP birimine ve calismada
kullanilan ~ SSYS verilerinin temin edildigi MGM'ye
tesekkiirlerini sunarlar.
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30’ standart siireli yagis siddeti.

Ek A2: Orta siireli yagis siddetleri icin egilim haritalar

60’ standart stireli yagis siddeti
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240’ standart siireli yagis siddeti.
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Ek A3: Uzun siireli yagis siddetleri icin egilim haritalar:

1080’ standart siireli yagis siddeti.
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1440’ Standart Siireli Yagis Siddeti
EKB

Ek B1: Kisa siireli yagis siddetleri icin baskinlik haritalar

10’ standart siireli yagis siddeti.

989



Pamukkale Univ Muh Bilim Derg, 24(6), 974-1004, 2018
U. Zeybekoglu, H. Karahan

30’ standart siireli yagis siddeti.

Ek B2: Orta siireli yagis siddetleri icin baskinlik haritalari

60’ Standart siireli yagis siddeti.
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240’ standart stireli yagis siddeti.

991



Pamukkale Univ Muh Bilim Derg, 24(6), 974-1004, 2018
U. Zeybekoglu, H. Karahan

Ek B3: Uzun siireli yagis siddetleri icin baskinlik haritalar

1080’ standart siireli yagis siddeti.
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1440’ standart stireli yagis siddeti.

Ek C
Tablo 19a: Akdeniz Bélgesi Mann Kendall (MK) ve spearman’in Rho (SR) sayisal sonuglart.

5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
iL iSTASYON
Z YA YA YA YA zZ zZ Z Z Z Z Z Z z
Adana -0.2706 -0.2339 0.4275 0.3829 0.6115 0.6361 1.1527 1.2934 0.9362 1.0041 1.5964 1.6635 1.9427 1.9420
Karaisali -1.3254 -1.2751 -0.5167 -0.5494 -0.2696 -0.3416 -0.1123 -0.1784 -0.6515 -0.5333 -0.6290 -0.6192 -1.2355 -1.2429
Adana Karatag 0.0587 0.2134 1.0956 1.2467 1.4673 1.4765 1.5554 1.5473 1.4087 1.3546 1.6826 1.6526 2.1130 2.0241
Kozan -0.4891 -0.1806 0.9684 1.0480 1.1152 0.9668 0.9098 0.8795 0.6750 0.7018 0.5282 0.6179 0.5282 0.6738
Yumurtahk -0.9052 -0.9579 -0.2263 -0.2304 -0.4526 -0.4445 0.1760 0.1333 1.2416 1.1029 0.7166 0.6063 0.7669 0.7195
Alanya -2.0267 -1.9716 -1.5406 -1.4575 -1.2472 -1.0379 -0.4585 -0.4165 -0.1100 -0.0353 0.7245 0.8392 1.1005 1.2407
Antalya(Meydan) -1.6461 -1.4619 -0.8588 -0.7815 0.0249 0.0073 1.4126 1.3794 2.2154 2.1472 1.7113 1.5459 1.5993 1.4226
Elmali -0.7924 -0.7076 -0.7337 -0.7646 -0.6750 -0.6722 -0.6065 -0.4639 -0.5967 -0.5366 0 0.0883 0.4696 0.4833
Antalya Finike -0.9684 -0.7395 -0.2250 -0.0320 0.3033 0.3119 0.0098 0.2367 0.3913 0.5873 0.0098 0.1005 0.6261 0.5978
Gazipasa -0.0198 0.0977 -0.1976 -0.1842 0.0395 0.0614 1.3039 1.4443 1.4620 1.4078 1.8769 1.9425 1.9361 1.8401
Korkuteli 0.7695 0.8646 0.9537 1.0737 0.7044 0.8461 0.8995 0.9722 0.7261 0.6096 1.7882 1.7739 1.8424 1.8414
Manavgat -0.8608 -0.8545 -1.0761 -0.9694 -0.8022 -0.8078 0.2543 0.2670 0.4206 0.3574 -0.0391 -0.1757 0.6359 0.6380
Burdur -0.1009 -0.1063 0.1742 0.2327 -0.1467 -0.0248 -0.0183 0.0574 -0.5135 -0.4988 -0.6052 -0.5262 -0.5227 -0.4306
Burdur
Tefenni 0.8477 0.8944 0.3454 0.4371 0.7116 0.6353 0.4291 0.3239 0.4082 0.3768 0.0105 0.0127 0.4395 0.4658
Antakya -0.2537 -0.3834 -0.5884 -0.6187 -0.1119 -0.1872 -0.3805 -0.2949 -0.3432 -0.2717 -0.0970 -0.1540 0.2313 0.1529
Dortyol -0.5406 -0.3650 0.1761 0.3454 0.4130 0.4578 0.9233 0.9341 0.9961 1.0953 1.3545 1.4277 1.3363 1.4269
Hatay
Iskenderun -1.6096 -1.3839 -1.2119 -1.1761 -0.4923 -0.4185 0.4071 0.4373 0.4829 0.6359 1.0036 1.0868 0.8048 0.8394
Samandag 1.0621 11772 1.0946 1.0009 1.4414 1.3289 1.3872 1.3114 1.8315 2.0687 1.7882 1.9358 2.1458 2.2741
Egirdir 0.9698 0.9229 1.5650 1.3617 1.9617 1.5961 1.2784 1.2042 0.8817 0.9350 1.4768 1.6120 1.8515 1.9949
Isparta -0.1381 -0.1002 0.2455 0.3426 0.6827 0.6282 0.7364 0.8096 -0.5293 -0.4041 -0.7671 -0.7280 -1.9100 -1.8478
Isparta
Senirkent 0.0988 0.2344 -0.1581 -0.0251 -0.0790 -0.0781 -0.2963 -04354 0.0790 -0.0398 0.5334 0.5603 1.8176 1.5785
Yalvag -0.6074 -0.4528 -1.5582 -1.5487 -1.4262 -1.3856 -1.5846 -1.4536 -1.2413 -1.1402 -0.6867 -0.5237 -1.0300 -0.6581
Afsin -1.9016 -1.9064 -1.6374 -1.5577 -1.3205 -1.3494 -1.2413 -1.2317 -0.8187 -0.8111 -0.9508 -1.1031 -1.1621 -1.3302
Elbistan -1.8489 -1.6839 -1.6826 -1.4869 -1.1054 -0.9849 -0.6163 -0.4942 -0.1174 0.0419 0.2739 0.3155 0.2837 0.5252
Kahramanmarag
Goksun -1.9622 -1.8533 -2.1442 -1.9593 -2.1645 -2.0497 -2.4072 -2.1913 -2.2858 -2.1442 -1.8105 -1.7228 -0.9103 -0.8660
Kahramanmarag -1.9925 -1.8305 -1.3351 -1.2934 -1.2238 -1.1527 -0.4653 -0.4140 -0.4046 -0.2800 -0.0708 -0.0277 0.3034 0.2671
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Tablo 19a: Devami.

10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
iL iSTASYON
Z YA YA YA YA YA YA Z Z Z Z Z Z zZ
Anamur -2.0357 -1.9517 -1.6191 -1.6065 -1.5717 -1.5811 -1.3445 -1.2105 -1.4013 -1.2390 -1.1078 -1.1753 -0.6817 -0.7054
Erdemli -1.5907 -1.4872 -0.2407 -0.1876 -0.0523 0.0009 0.3768 0.3423 0.4395 0.4747 0.8268 0.8651 1.3919 1.3075
Mersin
Mersin 0.9488 1.0693 1.0355 1.2006 1.2810 1.5006 1.6492 1.6031 1.9330 1.7339 2.0941 1.7455 23702 2.1345
Silifke -1.5957 -1.5785 -0.9079 -0.9432 -0.4127 -0.4530 -0.3393 -0.3219 0.0367 0.0173 0.3301 0.4015 0.4494 0.5686
Tablo 19b: Akdeniz Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
iL iSTASYON
Z YA YA YA YA YA YA Z Z Z Z Z Z z
Adana 1.6830 1.7044 1.8562 1.9088 1.9373 1.9842 1.7100 1.7592 1.8507 1.8486 0.7793 0.7950 0.3409 0.1307
Karaisali -1.3141 -1.2473 -1.3591 -1.2892 -1.2917 -1.2308 -1.2692 -1.2947 -1.8645 -1.9514 -1.9881 -2.0825 -1.1569 -1.2175
Adana Karatag 2.5141 2.2600 2.5238 2.3326 2.8271 2.7206 2.4847 2.3168 2.1032 2.0468 1.9173 1.9952 2.1815 2.0599
Kozan 0.4989 0.5497 0.6652 0.7289 0.6750 0.6869 0.6848 0.6406 0.7728 0.6887 0.9100 0.8836 0.9195 0.9841
Yumurtahk 0.6663 0.6117 1.1315 0.9644 1.0183 0.9178 1.3326 1.2719 24138 2.1851 1.8858 1.8204 23761 2.2317
Alanya 1.3481 1.5160 1.3847 1.5489 1.2930 1.5615 0.9812 1.3215 1.5498 1.7638 0.7795 0.9215 1.1188 1.1874
Antalya(Meydan) 1.2757 1.1596 1.1015 0.9884 0.9583 0.9397 0.8214 0.8131 0.9957 0.9286 1.0330 0.9204 1.2819 1.1797
Elmali 0.4793 0.5410 0.2837 0.4011 0.4206 0.4335 0.1174 0.2010 -0.1370 -0.0909 -0.6456 -0.6100 -0.8022 -0.8399
Antalya Finike 0.4989 0.5384 0.4696 0.5759 0.4598 0.5820 0.4989 0.6467 1.1837 1.1912 1.2130 1.2209 0.9587 0.9701
Gazipasa 1.8374 1.7776 1.3830 1.4931 1.3039 1.3339 0.6125 0.4494 0.5532 0.1962 -0.0593 -0.0199 -0.0395 -0.0853
Korkuteli 1.6256 1.5488 1.3655 1.2966 0.6719 0.5661 0.5094 0.4436 0.0759 -0.0223 -0.1626 -0.2278 0.6286 0.5526
Manavgat 0.7435 0.6852 0.6359 0.5235 0.7826 0.6738 1.4087 1.2296 1.4184 1.5504 1.8391 1.8877 1.4771 1.4997
Burdur -0.0917 -0.0596 -0.0367 -0.0863 0.1009 0.1145 0.1376 0.1545 0.5686 0.5788 0.6328 0.6156 0.9262 0.9364
Burdur
Tefenni 2.5212 0.4228 0.2302 0.4786 0.2721 0.3435 -0.0837 0.1106 0.1674 0.2897 0.1256 0.0891 0.2093 0.3190
Antakya -0.2089 -0.1190 -0.2835 -0.0980 0 0.1091 0.1492 0.2167 0.3059 0.3755 -0.0298 0.0963 1.1414 1.1203
Dértyol 1.5671 1.5657 1.6096 1.5968 1.7129 1.7373 1.5550 1.5949 1.7554 1.8132 2.2353 2.2522 1.5003 1.3699
Hatay
iskenderun 1.0320 1.0628 1.1835 1.2448 1.0983 1.1745 1.0784 1.0976 1.5433 1.6345 1.7989 1.8530 1.2214 1.2647
Samandag 1.9399 2.1081 1.9074 1.8777 2.2650 2.3239 1.8857 1.9721 22217 2.2689 2.1783 2.3540 23951 2.4900
Egirdir 1.2564 1.5744 1.0800 1.3658 0.7935 1.0342 1.0139 1.1880 0.5510 0.7162 1.1462 1.2017 1.8074 1.8342
Isparta -2.3856 -2.2095 -2.5083 -2.3781 -2.6847 -2.5130 -2.8151 -2.5944 -2.7154 -2.4520 -2.1018 -1.9513 -0.7517 -0.6617
Isparta
Senirkent 1.9559 1.7776 1.3632 1.3936 1.2249 1.1689 1.0471 0.9755 0.2371 0.3356 -0.0593 -0.1138 0.8693 0.9274
Yalvag -0.7131 -0.7184 -1.1356 -0.7786 -0.7659 -0.5286 -0.5810 -0.3337 -0.7131 -0.4913 -1.0300 -0.9826 -0.8980 -1.1216
Afsin 1.0036 -0.9501 -0.7395 -0.7926 -1.1092 -1.1077 1.3205 -1.3673 -1.2413 -1.0706 -1.2941 -1.2653 0.6339 0.6118
Elbistan 0.6945 0.8416 0.7728 0.6843 0.8608 0.8329 0.8511 0.8189 0.6261 0.6773 0.7532 0.7979 -0.2641 -0.4221
Kahramanmarag
Goksun -0.1517 -0.0841 0.1416 0.0933 0.2023 0.0786 0.4349 0.3068 0.1821 0.0092 -0.0405 -0.2218 -1.0013 -1.0065
Kahramanmarag 0.6878 0.6525 0.7788 0.7911 1.0013 0.9215 0.7080 0.6386 0.0809 0.0656 -0.2225 -0.2024 0.9609 0.8743
Anamur -0.5397 -0.5506 -0.3219 -0.2337 0.0568 0.2255 0.4355 0.3926 0.3882 0.5581 1.0983 1.1563 1.5717 1.7570
Erdemli 1.6012 1.4181 1.6012 1.5610 1.7268 1.7244 1.8001 1.8389 1.5489 1.4837 1.8105 1.7283 1.5489 1.5003
Mersin
Mersin 2.2859 2.1537 2.3702 2.1705 2.6157 2.4101 2.5620 2.4362 2.6157 2.5171 2.6080 2.5014 1.6722 1.7647
Silifke 0.1834 0.4188 0.2935 0.4266 0.3026 0.4478 0.3118 0.4659 0.4218 0.5890 0.6970 0.7858 1.2839 1.5160
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Tablo 20a: Dogu Anadolu Boélgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.

5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
z z z z z z z z z z z z z z
Agn Agn 0.2124 0.4869 0.8597 0.9792 1.2441 1.3592 1.1631 1.3135 0.7080 1.0065 0.6271 0.8882 0.2529 0.4760
Ardahan Ardahan -1.7687 -1.8904 -1.1198 -1.1236 -0.7221 -0.8741 -0.3140 -0.4603 0.2093 0.0450 0.5023 0.3376 0.6384 0.5852
Bitlis -0.8804 -0.8968 0.1467 0.1512 0.4793 0.6048 0.8804 1.0177 1.7706 1.8265 1.3597 1.2795 0.6554 0.7560
Bitli:
e Tatvan 0.8522 0.9416 11621 11817 1.1001 1.2059 1.3170 1.4292 0.7747 0.9794 0.5888 0.7544 0.4493 0.4802
Bingol 0.2446 0.2834 1.2717 1.1802 1.5847 1.5232 1.2326 1.2432 0.6554 0.7551 1.2913 1.3013 1.6141 1.5574
Bingol
Solhan -0.2739 -0.3361 0.7532 0.6341 1.0956 1.1508 1.3793 1.5016 1.4478 1.5469 1.6239 1.5259 1.5065 1.5294
Agin -0.0528 0.0453 -0.3962 -0.0906 0.0264 0.1675 0.6339 0.9373 1.4790 1.4507 1.8751 1.9373 1.6374 1.5851
Elazig -1.3280 -1.0959 -0.4178 -0.2559 -0.8057 -0.6660 -0.4775 -0.2861 -0.2014 -0.2017 0.2387 0.2900 0.5894 0.7717
Elazig Keban -2.9738 -2.4942 -1.9760 -1.7435 -1.3304 -1.0920 -0.1076 -0.0518 0.0978 0.1154 0.0391 -0.0454 -0.1761 -0.2325
Maden -2.0600 -1.9420 -2.2977 -2.0558 -1.9016 -1.9791 -0.7659 -0.9283 0.2113 -0.0695 0 -0.1344 0.1585 0.1251
Palu -0.7006 -0.6456 -1.5181 -1.2285 -1.0510 -0.7895 -0.8875 -0.7489 -0.0467 -0.0641 -0.5605 -0.4145 0.2102 0.1884
Erzincan -0.3835 -0.1244 -0.3222 -0.1083 -0.6980 -0.4900 0.6137 0.5920 1.2043 1.1536 1.2657 1.2995 1.3884 13112
Erzincan
Tercan -1.1120 -1.0423 -0.5054 -0.5168 -0.6851 -0.6648 -0.1797 -0.1915 -0.2359 -0.1653 -0.1460 -0.0992 -0.1236 0.0044
Erzurum -1.2152 -1.1355 -0.3393 -0.2807 0.5366 0.5874 1.0574 1.0818 1.0969 1.1481 1.4756 1.4846 0.7812 0.7829
Hinis 0.8817 1.2176 1.3225 1.4957 1.0580 1.1540 1.2343 1.3583 1.1682 1.1983 0.4629 0.4906 -0.5290 -0.6239
Erzurum Horasan -1.3134 -1.3828 -1.1883 -1.0897 -0.7713 -0.8303 -0.7088 -0.7540 -0.3752 -0.3518 -0.3127 -0.2241 -0.3752 -0.3549
Oltu 0.3527 0.4472 0.1984 0.1658 0.6392 0.7185 1.3005 1.2947 1.4988 1.5197 1.5429 1.3932 1.1902 1.1333
Tortum 0.4437 0.6603 0 0.0701 0 0.0332 0.4204 0.5239 0.5372 0.6331 0.2569 0.3919 0.7240 0.6632
Hakkari Hakkari -1.9780 -1.9194 -1.2245 -1.2735 -1.1093 -1.0897 -0.8477 -0.8064 -1.1931 -1.1353 -2.5536 -2.6062 -2.7524 -2.7060
Igdir Igdir 0.2348 0.3136 1.4967 1.3763 -1.1093 1.3607 -0.8477 1.3391 0.9684 0.8320 0.2348 0.2124 0.4696 0.4125
Arpagay -0.3666 -0.3662 -0.2256 -0.5682 -0.3948 -0.4975 0.1410 0.0227 0.9869 0.9393 1.1843 1.0117 1.3253 1.1411
Kars Kars -0.6611 -0.4863 -0.9103 -0.7067 -0.1517 -0.0138 0.2384 0.4177 1.2571 1.1804 1.2138 1.3174 0.7044 0.8452
Sarikamig -0.2056 0.0086 -0.2419 0.0283 0.1694 0.2561 1.0766 1.0910 1.2702 1.4051 1.2823 1.4887 1.8387 1.8880
Arapkir -2.3384 -0.3662 -1.8732 -1.8862 -1.7349 -1.6328 -1.3201 -1.1391 -0.9680 -0.9338 -1.2823 -1.2959 -1.1692 -1.1242
Malatya
Malatya -2.9695 -2.6898 -1.4555 -1.2140 -1.1293 -0.9398 -0.4684 -0.1993 -0.3597 -0.2934 -0.9871 -1.1244 -1.2798 -1.1580
Malazgirt 0.4169 0.4212 1.3759 1.2027 1.2508 1.0806 1.1049 0.8700 0.8339 0.7969 0.1876 0.2988 0.3961 0.6133
Mus Mus -2.0347 -2.0251 -1.5652 -1.4290 -1.6923 -1.4808 -0.4598 -0.2747 -1.0663 -0.8451 -0.8022 -0.8136 -0.5869 -0.6179
Varto 0.8760 0.9506 0.2920 0.2616 -0.4542 -0.4849 -0.5516 -0.6252 -0.3893 -0.4654 -0.6813 -0.7145 -0.5840 -0.5572
Tunceli Tunceli 0.3244 0.3297 0.8372 0.8383 1.3500 1.3296 2.1559 2.0973 2.6478 2.6522 2.9931 2.9908 2.4698 2.3429
Bagkale -0.4109 -0.1443 0.0391 0.1823 0.2543 0.3447 0.1370 0.1987 0.8706 1.0251 1.2032 1.1571 0.1761 0.2211
Ercis 0.0786 0.1469 0.6065 0.5712 0.3594 0.2089 0.6964 0.5201 0.3257 0.2402 -0.9323 -1.0225 -0.1236 -0.2512
Van Gevas -1.3546 -1.3613 -0.5138 -0.5829 -0.7474 -0.7378 -0.9576 -0.9997 -1.4947 -1.4320 -1.8450 -1.7523 -2.1720 -2.2761
Ozalp 1.5379 1.5621 1.7859 1.8558 1.9099 1.7253 1.8603 1.8028 1.7363 1.8641 1.6619 1.6264 1.4387 1.6097
Van -0.2835 -0.0959 0.1417 0.3719 0.2387 0.3466 0.2089 0.4445 0.5148 0.4920 -0.1567 -0.1535 0.0522 0.0025
Tablo 20b: Dogu Anadolu Boélgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z YA YA YA YA zZ zZ zZ Z Z zZ Z Z
Agn Agn 0.4046 0.4726 0.1113 0.1627 -0.2933 -0.2070 -0.2731 -0.1433 -0.6069 -0.6100 -0.3439 -0.4843 0.0809 0.0527
Ardahan Ardahan 0.7430 0.6684 0.5756 0.5569 0.7640 0.6528 0.7849 0.6919 0.1570 0.1155 0.1115 0.0803 0.7744 0.8205
Bitlis 0.1859 0.0035 -0.6554 -0.6659 -1.0565 -1.0540 -1.2032 -1.2279 -2.0739 -2.0616 -2.7390 -2.7346 -1.3260 -1.3144
Bitlis
Tatvan 0.4493 0.5313 0.3254 0.4103 0.3099 0.4708 0.7902 0.9000 0.7127 0.7827 0.7437 0.7563 0.3254 0.3611
Bingol 1.5456 1.4901 1.4478 1.4175 1.1641 1.1484 0.8413 0.8635 -0.4598 -0.4483 -1.8391 -1.6710 0.8706 0.8879
Bingol
Solhan 0.9391 1.0042 0.4793 0.5121 -0.1467 -0.0944 -0.6261 -0.7201 -0.4696 -0.6065 -1.0369 -1.0461 -0.4500 -0.4378
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Tablo 20b: Devamu.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z Z Z Z YA YA Z Z YA zZ zZ Z zZ
Agin 0.6339 0.7369 0.0528 0.0603 0 -0.1715 0.0528 -0.0742 -0.1056 -0.3105 0.0792 -0.0788 0.8990 0.8574
Elazig 1.0594 1.1441 1.0743 1.1075 1.3056 1.3495 1.4622 1.5781 1.6711 1.8162 0.5073 0.7706 0.2984 0.4432
Elazig Keban -0.0783 -0.1669 0.0880 0.2001 0.5185 0.6389 1.1641 1.3004 1.0174 1.1309 0.5967 0.6310 1.4184 14717
Maden 0 -0.0973 0.0264 -0.1205 0.2905 0.1390 0.6603 0.6999 1.0036 0.8667 0.7659 0.6906 0.3697 0.5052
Palu 0.4905 0.4635 0.5372 0.6105 0.6072 0.6256 0.0934 0.3015 0.0934 0.2902 -0.0467 0.0151 1.5181 1.6317
Erzincan 1.1506 1.1949 1.0662 1.0239 0.6597 0.6018 0.6827 0.5018 0.1151 0.2064 -0.4833 -0.3861 1.4574 1.6501
Erzincan
Tercan -0.0112 0.1675 0.0786 0.1036 0.3257 0.2865 0.7525 0.7702 0.9884 1.1459 1.5725 1.5734 2.3475 2.4857
Erzurum 0.4577 0.4073 0.1105 0.1195 0.0316 0.0049 -0.3393 -0.4085 -0.2525 -0.3067 -0.4182 -0.4530 -0.3709 -0.3140
Hinis -0.1984 -0.2889 -0.3747 -0.3949 -0.5951 -0.6171 -0.8155 -0.9863 -0.7053 -0.7607 -0.8155 -0.9214 0 0.1658
Erzurum Horasan -0.5003 -0.4514 -0.1042 -0.1090 -0.0625 -0.0934 0.2710 0.2335 0.8547 0.9681 0.7713 0.7409 0.3336 0.4047
Oltu 1.0360 0.9385 0.9698 0.9043 1.0360 1.0444 1.0800 1.1128 0.8155 0.8393 1.3886 1.3795 0.6612 0.6239
Tortum 0.8641 0.7876 0.7240 0.6444 0.5839 0.5427 0.1635 0.1809 0.1635 0.2525 0.8408 0.7763 1.5414 1.6016
Hakkari Hakkari -3.4431 -3.3774 -3.6001 -3.3989 -3.6943 -3.4704 -3.6943 -3.3725 -3.9455 -3.5653 -4.0710 -3.7747 -1.8105 -2.0836
Igdir Igdir 0.4402 0.3338 0.2152 0.2473 0.4891 0.4239 0.9195 0.8643 1.6043 1.5032 1.7413 1.7348 1.6728 1.8213
Arpagay 1.2125 1.0842 1.1843 1.0273 0.8741 0.8565 0.7613 0.8203 0.8459 1.0531 0.7613 1.0738 -0.0282 -0.0906
Kars Kars 0.5527 0.7186 0.4985 0.6615 0.5852 0.7518 0.9429 1.2406 0.9862 1.1752 1.6581 1.7739 1.9507 2.1579
Sarikamig 1.7299 1.7657 1.5968 1.7208 1.2218 1.4849 0.8468 1.1168 0.9315 1.0370 0.9073 0.9047 0.8105 1.0070
Arapkir -0.5909 -0.6396 -0.9555 -0.9338 -1.4961 -1.4317 -2.2001 -2.1359 -1.7978 -1.9415 -2.0618 -2.1798 -0.3017 -0.3761
Malatya
Malatya -0.9452 -0.8582 -0.6274 -0.6195 -0.5521 -0.4608 -0.7026 -0.7042 -0.7361 -0.6168 -1.2882 -1.2454 -2.1916 -2.1341
Malazgirt 0.6879 0.8685 0.3961 0.4701 0.2085 0.2926 0.7296 0.7596 0.5213 0.6599 0.7713 0.9495 0.8756 0.9277
Mus Mus -0.4011 -0.4186 -0.2250 -0.1285 -0.3619 -0.3059 -0.3424 -0.3225 -1.1543 -0.9753 -1.1543 -0.9779 0.6163 0.5305
Varto -0.8111 -0.7014 -0.8111 -0.8128 -0.9084 -0.9242 -0.8436 -0.9177 -0.6813 -0.7866 -0.6813 -0.7669 0.7462 0.9767
Tunceli Tunceli 2.3338 2.2441 2.4070 2.3283 23757 2.2333 2.4384 2.2832 1.4338 1.2997 0 -0.2182 1.0675 1.1333
Baskale -0.0783 -0.1145 -0.3326 -0.3828 -0.4109 -0.4160 -0.2348 -0.1827 -0.7337 -0.6756 -1.7804 -1.7566 -0.6359 -0.6703
Ercis 0.2696 0.2226 0.5054 0.5256 0.2246 0.2060 -0.4380 -0.4099 -0.7862 -0.7349 -0.6515 -0.4738 -0.7638 -0.8506
Van Gevas -1.9385 -1.9332 -2.2421 -2.2761 -2.1253 -2.1932 -1.9852 -2.2121 -2.0319 -2.3101 -2.2654 -2.3063 -0.4437 -0.6105
Ozalp 1.1410 1.5055 1.1410 1.4805 1.2154 1.5430 1.3890 1.5555 1.3146 1.4304 1.2402 1.2886 0.4217 0.5380
Van 0.0821 0.1246 -0.2387 -0.1873 -0.1343 -0.1196 -0.3954 -0.3322 -0.4625 -0.3999 -0.8206 -0.6513 0.1825 0.2944
Tablo 21a: Ege Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglart.
5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
VA Z YA YA YA YA zZ Z Z zZ zZ Z Z zZ
Afyonkarahisar -0.4182 -0.2595 0.0251 0.2625 0.1673 0.3137 0.6776 0.8507 0.7110 0.7277 0.6859 0.7264 0.5103 0.4884
Bolvadin -1.6469 -1.6590 -1.2949 -1.2349 -1.0435 -0.9132 -0.7417 -0.5955 -0.5909 -0.4266 -0.2137 -0.1231 0.0251 -0.0712
Afyonkarahisar
Dinar -1.2663 -1.0443 -0.7116 -0.4438 -0.0942 -0.0039 0.6175 0.6295 0.9628 0.9611 1.1198 1.2468 1.4442 1.5052
Emirdag -1.8610 -1.9200 -2.2251 -2.2507 -2.1139 -2.0890 -1.3351 -1.4012 -1.6486 -1.5315 -1.6486 -1.7015 -1.3654 -1.1483
Aydin 0.3655 0.5549 1.0478 1.3240 1.9087 1.8783 2.5016 2.4883 3.0052 2.9750 3.0621 2.9954 3.1839 3.1317
Kugadasi 1.3402 1.3270 1.5652 1.5698 1.0956 1.1128 1.1739 1.2683 0.8902 1.1501 1.3010 1.5670 1.5163 1.6553
Aydin
Nazilli 0.9878 1.0745 1.5410 1.7387 1.1656 1.6634 0.6915 1.1443 0.8100 1.0523 1.3039 1.3453 1.6398 1.7321
Sultanhisar -0.6523 -0.7044 -1.4528 -1.2939 -0.8746 -0.7442 0.1334 0.1945 1.0822 1.2384 2.1495 2.1934 2.5646 2.7305
Acipayam -0.3033 -0.3340 0.2471 0.2992 0.2583 0.4145 0.7525 0.8530 0.5841 0.7592 0.9884 1.0600 1.0446 1.1525
Denizli Denizli 0.2604 0.3622 0.5287 0.6858 0.6944 0.7317 0.6944 0.7275 0.5603 0.5695 0.2841 0.1604 0.7260 0.6573
Giiney 0.7261 0.7959 1.1704 1.1198 0.9862 1.0347 1.0512 1.1024 0.5527 0.5827 0.4985 0.6211 0.8995 1.0455
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Tablo 21a: Devami.

5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ Z YA Z Z YA YA Z Z YA zZ Z Z zZ
Bergama -2.1442 -2.1109 -1.0317 -0.8970 -0.9103 -0.8102 -0.1517 -0.1507 0.6777 0.6405 0.9406 1.0250 0.9406 0.9704
Bornova -1.5175 -1.8217 -1.7582 -1.7511 -1.9152 -1.9750 -0.9837 -1.0018 -0.5233 -0.5216 -0.5128 -0.4590 -0.7535 -0.7966
Cesme 0.5282 0.5737 0.4598 0.5016 0.9000 0.9175 0.7141 0.7551 03717 0.3749 0.8706 1.0234 1.0369 1.0846
izmir Dikili -0.9796 -0.7142 0.5445 0.6487 0.7418 0.6635 1.3415 1.3577 1.1679 1.3529 0.8838 1.0962 1.4204 1.4505
izmir 0.1429 0.2147 1.1382 1.1816 1.5144 1.6066 2.4812 2.5365 3.2479 3.3196 3.8242 3.7947 4.3480 4.2419
Odemis -0.2601 -0.2096 0.2926 0.2537 0.6719 0.6883 0.8236 1.0265 1.5389 1.6816 0.3348 0.8857 1.4197 1.4471
Selguk -1.2025 -1.0100 -1.2214 -1.1753 -0.5302 -0.6558 0.2556 03113 0.9658 0.9561 1.3539 1.4691 1.3350 1.4467
Gediz -1.3065 -1.3606 -0.5202 -0.3854 -0.1452 -0.0185 0.8589 0.9814 0.8226 0.9421 0.1210 0.3407 -0.0363 0.1622
Kiitahya 0.1019 0.3244 -0.3850 -0.2369 -0.4133 -0.2813 0.3793 0.4829 0.2208 0.4409 0.5492 0.5871 1.1606 1.2503
Kiitahya
Simav 0.1988 0.2606 -0.4545 -0.3326 -0.3124 -0.2483 -0.1894 -0.3244 -1.4486 -1.551 -2.6132 -2.6729 -2.6984 -2.7333
Tavsanl -0.2167 -0.1811 0.1626 0.2240 0.4227 0.3142 0.3685 0.3490 0.1409 0.3139 0.4010 0.4530 0.2276 0.3388
Akhisar -0.7859 -0.6361 -0.4923 -0.5707 -0.2840 -0.4062 0.7764 0.7155 1.9694 1.9597 3.1813 3.1826 3.3328 3.2902
Manisa Manisa 0.2838 0.2292 1.1813 1.2288 1.4037 1.5058 1.1890 1.2478 0.8438 0.9919 0.8745 0.9728 1.3961 1.5461
Salihli 11227 1.0678 1.1429 1.0459 1.4969 1.3966 1.6992 1.6332 1.2238 1.2949 1.0013 1.0185 0.7990 0.9991
Bodrum -1.5054 -1.3888 -1.6380 -1.7120 -1.5812 -1.6097 -1.3634 -1.2637 -0.4550 -0.4356 -0.2462 -0.3446 0.0473 0.0790
Fethiye -1.0396 -0.7519 -0.3817 -0.2141 0.7310 0.8444 1.7706 1.7719 1.6244 1.6907 1.4945 1.5467 1.7625 1.7655
Koycegiz -0.3146 -0.3655 0.1282 0.2729 0.1165 0.0798 0.7573 0.8547 0.9088 1.0299 0.6758 0.5847 1.0952 0.9631
Mugla Marmaris 0.7435 0.8933 1.3304 1.5085 1.7119 1.7080 1.3402 1.4817 1.2815 1.4525 1.2424 1.2454 1.5945 1.5329
Milas -1.0888 -1.1434 -0.8521 -0.8611 -0.3598 -0.5682 0.0189 -0.2393 0.1988 0.0534 0.3977 0.1957 0.3693 0.1651
Mugla -1.6667 -1.5859 -0.4167 -0.3456 0.2543 0.3658 -0.1028 -0.0528 -0.4870 -0.4361 -0.5087 -0.5638 -0.2165 -0.2383
Yatagan -0.5087 -0.3473 -0.1467 -0.2549 -0.0685 -0.0302 0.2739 0.4156 0.4991 0.5427 0.2837 0.3793 -0.1859 -0.1748
Usak Usak -0.2946 -0.1809 0.0941 0.1117 1.0625 1.2356 1.7986 1.9276 1.1179 1.3964 1.0736 1.2139 1.2009 1.2819
Tablo 21b: Ege Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z Z Z Z VA YA YA YA yA VA VA VA VA
Afyonkarahisar -0.1506 -0.1402 -0.1004 -0.0279 -0.3095 -0.2155 -0.4684 -0.3244 -0.7863 -0.6249 -1.1209 -1.1003 1.7817 1.6178
Bolvadin -0.1886 -0.2456 -0.3017 -0.3215 -0.5532 -0.6063 -0.6412 -0.7248 -0.9303 -1.0030 -0.7543 -0.8060 0.7543 0.7847
Afyonkarahisar
Dinar 1.1198 1.1832 0.9000 0.9865 0.5233 0.6821 0.2093 0.5099 0.1884 0.2222 0.8372 0.7966 2.1768 1.9955
Emirdag -1.1733 -1.2995 -1.0620 -1.1128 -1.0721 -1.0684 -0.5563 -0.5915 -0.2124 -0.3068 -0.1719 -0.2089 0.0202 0.1682
Aydin 3.0377 3.0575 2.6560 2.6838 2.5016 2.5712 2.7047 2.7697 2.6397 2.5680 1.9331 1.9671 1.2589 1.2594
Kusadasi 1.4478 1.6719 1.2130 1.5041 1.5163 1.7313 1.9956 2.2626 2.3086 2.5909 2.4358 2.7407 2.6217 2.6909
Aydin
Nazilli 1.6200 1.7946 1.0669 1.2201 1.0273 0.9897 0.7903 0.8447 0.4149 0.4067 0.5729 0.6058 0.6520 0.6911
Sultanhisar 2.5350 2.6989 2.5350 2.7305 24312 2.5655 2.1347 2.1811 2.2237 2.3373 2.2533 2.4936 1.2156 1.4631
Acipayam 1.0446 1.1514 1.1794 1.2682 1.4489 1.4478 1.5612 1.6384 1.1906 1.1492 0.8312 0.8385 0.8199 0.6710
Denizli Denizli 1.2547 1.2035 1.3809 1.3804 1.4598 1.3060 1.1205 0.9548 0.8365 0.6786 0.8838 0.6987 0.3393 0.4426
Giiney 1.0404 1.2011 1.0512 1.1399 1.1704 1.3059 1.1054 1.1897 1.0729 1.1430 1.1813 1.1980 -1.6512 -1.1410
Bergama 0.7080 0.7246 0.9002 1.0435 1.1025 1.1923 1.4160 1.5047 1.4261 1.4381 1.2137 1.0998 -0.1719 -0.1941
Bornova -0.5651 -0.6528 -0.1988 -0.2897 -0.5337 -0.5510 -0.9394 -0.8505 -1.5593 -1.4974 -1.4128 -1.6031 -0.0837 -0.1116
Cesme 0.7924 0.8600 1.1054 1.2130 1.4576 1.5032 1.3793 1.4411 1.1445 1.1606 1.2032 1.2034 0.6261 0.6493
izmir Dikili 1.7834 1.7376 1.7518 1.7285 1.9333 1.9041 2.2174 2.1096 2.5173 2.3839 2.7934 2.5912 -1.8307 -1.6864
zmir 4.5147 4.2597 4.6052 4.3091 4.4671 4.2063 4.1051 3.9013 3.7765 3.5921 3.3574 3.1462 2.7574 2.8093
Odemis 1.4522 1.4782 1.3438 1.4139 1.7015 1.7231 1.8315 19171 1.9941 1.9981 2.7527 2.7950 -0.5310 -0.5847
Selguk 1.5812 1.6817 1.4013 1.5137 1.5149 1.6676 1.9220 2.0342 1.8179 1.9672 21777 2.3883 1.2309 1.3234
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Tablo 21b: Devamu.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z zZ Z YA Z Z YA YA YA Z Z zZ zZ zZ
Gediz -0.0484 0.0699 -0.0242 -0.0736 -0.2419 -0.2396 0.2661 0.1759 0.3629 0.2982 0.2903 0.3407 -2.7218 -2.4009
Kiitahya 1.3361 1.4713 1.7324 1.9462 1.8796 2.0731 1.8852 1.9199 2.1513 21332 2.5984 2.5948 0.0283 0.1605
Kiitahya
Simav -2.6984 -2.7458 -2.7174 -2.7044 -2.7836 -2.7962 -3.3423 -3.2141 -3.3612 -3.3382 -3.7778 -3.7833 -1.1362 -1.4020
Tavsanl 0.4443 0.4747 0.4335 0.5183 0.2276 0.3855 0.3793 0.4478 0.2167 0.2817 0.1517 0.1416 -1.4305 -1.6183
Akhisar 3.3896 3.4135 3.3328 3.3547 2.9730 3.1048 3.0866 2.9981 2.8783 2.8020 3.0393 3.0039 0.8143 0.8377
Manisa Manisa 1.5955 1.7507 1.8486 1.9037 1.7719 1.8362 1.6876 1.8897 1.9484 1.9583 1.7949 1.8507 -2.2782 -2.2921
Salihli 1.0418 1.1387 1.2036 1.2449 1.1631 1.1387 1.3755 1.3374 1.6587 1.5065 2.0532 1.7588 0.5158 0.3420
Bodrum 0.4829 0.3744 0.4639 0.4538 0.3882 0.3157 0.4923 0.3843 0.4355 0.3645 0.6344 0.4720 -0.0757 -0.1237
Fethiye 1.9331 1.9082 1.9575 1.9370 1.8194 1.8058 2.1605 2.1239 2.0793 2.1002 1.5757 1.5678 0.7635 0.8037
Koycegiz 1.1768 1.0908 1.2350 1.2525 1.1651 1.2349 1.2700 1.2607 1.1302 1.1564 1.1651 1.3966 1.3865 1.4505
Mugla Marmaris 1.6043 1.5670 1.6630 1.6806 1.6923 1.7383 1.8684 1.8667 1.4087 1.6622 1.3695 1.5329 1.0858 1.2060
Milas 0.3219 0.1924 0.8143 0.6781 0.8332 0.7840 0.8711 0.8104 0.5870 0.6268 0.5492 0.4563 -1.4486 -1.3863
Mugla -0.7035 -0.6617 -1.0931 -1.0867 -1.6451 -1.6360 -2.0347 -2.0386 -2.9276 -2.9292 -3.2794 -3.2145 -0.0216 0.0665
Yatagan -0.6261 -0.5427 -0.4206 -0.3006 -0.0587 -0.0175 -0.0391 -0.0542 -0.3033 -0.2517 -0.1477 -0.0708 0.7826 0.8460
Usak Usak 1.0404 1.0931 0.9961 1.0086 0.9242 0.8878 0.6973 0.6262 0.3431 0.4044 0.7360 0.7275 0.2048 0.1530
Tablo 22a: Dogu Anadolu Bélgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ zZ Z Z Z Z YA Z Z YA Z Z zZ Z
Adiyaman Adiyaman -1.4013 -1.2072 -0.9658 -0.7924 -0.7669 -0.6157 -0.1799 -0.2025 0.0284 0.1924 0.5870 0.6119 0.8143 0.8642
Batman Batman -1.5931 -1.3945 -1.0079 -0.7334 -0.4552 -0.3500 -0.1300 -0.0753 0.7803 0.7622 0.7586 0.7767 0.2276 0.4187
Cermik 0.3169 0.3985 0.5810 0.7019 0.9244 1.0415 1.0828 1.1502 0.5810 0.6072 0 -0.0788 0.2641 0.0463
Diyarbakir Diyarbakir -0.4092 -0.3308 0.5283 0.8469 1.0670 1.1825 2.1702 2.1954 1.8646 1.9153 1.6523 1.7390 1.7041 1.6598
Ergani -1.1468 -1.4149 -0.9609 -0.8376 -0.3034 -0.2731 -0.4551 -0.4275 -0.3641 -0.3882 -0.6271 -0.5093 -0.1618 -0.1238
Gaziantep 0.6565 0.8199 0.5819 0.7765 0.8132 0.9618 1.4772 1.5549 1.4473 1.4793 0.4998 0.4221 0.5148 0.5697
Gaziantep
islahiye 0.5198 0.6671 0.2274 0.3262 0.3655 0.4967 0.5442 0.6829 1.1127 1.1640 0.6173 0.6898 0.4224 0.4339
Kilis Kilis -1.8391 -1.6156 -1.7608 -1.7512 -1.7413 -1.7055 -1.5945 -1.4791 -1.1837 -1.0741 -0.9587 -0.9220 -0.9098 -0.9229
Mardin -1.2521 -1.3599 -1.0858 -1.1413 -0.9391 -1.1050 -0.8413 -0.9054 -0.7532 -0.9832 -1.0369 -1.3468 -0.8511 -1.1379
Mardin
Nusaybin -0.3394 -0.2672 -0.1886 -0.3119 0.0126 -0.0414 0.6663 0.7123 0.9680 0.9777 0.088 0.2057 -0.3520 -0.1524
Siirt Siirt -0.9311 -0.8035 -1.0416 -0.9931 -0.7654 -0.7311 -0.1894 -0.0737 0.0079 0.0713 -0.0947 0.0128 0.7339 0.7030
Birecik -1.1884 -1.0282 -0.8389 -0.7344 -0.5010 -0.4858 0.2097 0.1284 1.0952 0.9455 0.8505 0.8858 1.0136 0.9526
Ceylanpinar -1.1813 -0.9996 -0.4526 -0.4123 -0.3835 -0.3518 -0.5096 -0.6202 -0.8054 -0.8204 -0.1611 -0.3047 0.1611 0.0721
Sanlurfa
Siverek -0.0852 -0.0127 -0.4355 -0.3187 -0.3030 -0.2009 -0.5302 -0.3694 -0.3314 -0.2586 0.5681 0.6326 0.3503 0.3984
Sanhurfa -0.8838 -0.8409 -0.7181 -0.7558 -0.3393 -0.2795 -0.1736 -0.1956 -0.2841 -0.2384 -0.1815 -0.0146 -0.0079 0.2433
Tablo 22b: Dogu Anadolu Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) Sayisal Sonuglari.
240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
z VA YA YA YA YA Z YA YA Z zZ zZ Z zZ
Adiyaman Adiyaman 0.8900 0.9461 0.5113 0.6350 0.4545 0.4323 0.1799 0.1278 -0.1515 -0.1642 -0.3598 -0.3636 0.1799 0.0774
Batman Batman 0.4985 0.5630 0.7911 0.7663 0.5852 0.5785 0.3793 0.3606 0.6394 0.6449 0.6828 0.8120 0.3685 0.4042
Germik 0.2377 0.0139 0.4490 0.3430 0.4754 0.4496 0.5282 0.4171 0.3697 0.2410 -0.0528 -0.0417 0.1849 0.1576
Diyarbakir Diyarbakir 2.3360 2.3564 2.4240 2.4772 2.5431 2.5984 2.2324 2.3036 1.8750 1.9343 1.8802 1.7583 0.8391 0.8394
Ergani -0.0809 0.0287 -0.1011 -0.0360 -0.5259 -0.3520 -0.5158 -0.4446 -0.6170 -0.6128 -0.4147 -0.5333 0.2355 0.3364

998
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Tablo 22b: Devamu.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
z z z z z z z z z z z z z z
Gaziantep 0.2238 0.3427 0.2760 0.3183 0.1343 0.2861 0.2835 0.3749 0.0597 0.1512 -0.3954 -0.3460 0.8281 0.7257
Gaziantep
Islahiye 0.6092 0.5958 0.9016 0.9215 0.8772 0.9215 0.9016 0.9733 0.6417 0.6329 0.4142 0.4313 0.2355 0.0730
Kilis Kilis -0.5380 -0.4518 -0.4206 -0.2832 -0.5772 -0.5156 -0.5576 -0.5829 -1.2130 -1.2547 -1.1250 -1.1676 0.0489 -0.0883
Mardin -1.1054 -1.2908 -1.2130 -1.3048 -1.2815 -1.3127 -1.3989 -1.3712 -1.1347 -1.1589 -1.2326 -1.2663 -2.5336 -2.6909
Mardin
Nusaybin -0.1509 -0.1378 -0.2012 -0.2549 -0.5406 -0.5278 -0.4400 -0.3840 -0.4652 -0.3361 -0.3646 -0.3787 0.0377 -0.0313
Siirt Siirt 1.2862 1.1048 1.1758 1.0560 0.9548 0.9231 1.0574 0.9914 1.0653 1.0969 0.9390 0.9274 0.3078 0.3158
Birecik 1.0602 0.9561 0.7224 0.6995 0.7224 0.7862 0.5476 0.5706 0 -0.0691 0.2913 0.2519 -0.2680 -0.0668
Ceylanpmar 0.4526 0.4024 0.4909 0.4675 0.1534 0.1227 -0.0844 -0.1611 -0.2071 -0.2366 -0.3452 -0.2930 -1.5341 -1.4682
Sanlrfa
Siverek 0.2935 0.2726 0.5586 0.6367 0.5207 0.7244 0.6438 0.7318 0.4071 0.4679 0.5681 0.6094 2.2818 2.2179
Sanlrfa -0.0947 -0.0037 -0.0079 -0.0159 -0.1420 -0.1219 -0.3472 -0.3872 -0.5287 -0.5067 -0.2528 -0.2768 -1.5782 -1.4901
Tablo 23a: ¢ Anadolu Bélgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuclari.
5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z VA YA VA YA Z Z Z YA Z z Z zZ
Aksaray Aksaray -0.3314 -0.1100 0.8805 0.8873 0.8616 0.9896 0.1930 1.1475 1.5757 1.5841 2.1019 1.9001 2.4049 2.2187
Ankara -1.8301 -1.7347 -1.0082 -1.0314 -0.7452 -0.7943 -1.6020 -1.5549 -2.2509 -2.1124 -1.4550 -1.4776 -0.1876 -0.1807
Beypazari -1.0565 -1.0644 -0.1761 -0.1849 0.0880 0.2756 0.2348 0.4544 0.1370 0.3732 0.7337 0.8739 1.2032 1.3118
Esenboga -1.8433 -1.5537 -1.6140 -1.6755 -1.2839 -1.3838 -0.7795 -0.8137 -0.4860 -0.5184 -0.0734 -0.0682 0.3393 0.4713
Ankara
Etimesgut -3.1674 -2.8407 -2.0330 -1.8980 -1.5163 -1.2523 -0.8424 -0.5483 -0.9323 -0.7581 -1.0446 -1.0170 -1.0109 -0.9200
Kizilcahamam -0.4274 -0.2107 -0.5029 -0.3578 -0.6663 -0.4629 -0.3394 -0.2554 -0.2640 -0.1537 -0.5532 -0.3814 -0.7166 -0.4533
Polath -1.0638 -0.9634 -0.3943 -0.2257 03118 0.3747 1.4489 1.3520 1.7149 1.7113 1.7332 1.7842 1.9441 1.9458
Cankir -1.0969 -1.0847 -0.6234 -0.6526 0.0473 0.0924 0.6944 0.7105 0.9075 0.9109 1.0811 1.3279 1.0022 1.1767
Cankir Cerkes -0.4490 -0.7064 -1.0300 -1.2453 -1.0036 -1.2498 -0.2377 -0.4347 0 0.1715 0.3962 0.5237 0.4226 0.5006
lligaz -0.4408 -0.2998 -0.4408 -0.3969 -0.2865 -0.3802 0.1322 0.1558 0.0220 0.0735 0.1102 0.2821 0 0.3094
Eskisehir -0.5967 -0.4081 -0.3534 -0.3043 -0.4635 -0.5083 -0.1275 -0.1467 0.3360 0.4412 0.5562 0.6803 0.8111 0.9536
Eskisehir
Sivrihisar -1.9956 -2.0752 -2.3478 -2.2653 -1.9173 -1.9690 -1.0467 -1.1033 -0.5967 -0.5646 -0.6945 -0.6310 -0.8706 -0.8110
Karaman Karaman 0.1420 0.4880 0.9658 1.3348 1.4392 1.9672 1.8747 22319 1.9599 2.0987 1.5528 1.5634 1.3161 1.4128
Develi -1.7093 -1.6131 -1.3857 -1.3820 -0.7181 -0.8047 0.0607 -0.0375 -0.8294 -0.8133 -1.2946 -1.1960 -0.7788 -0.8392
Kayseri 1.8624 1.9815 2.3152 2.3594 1.7731 1.8418 2.1366 2.2024 1.8241 1.7859 2.0920 1.9682 1.8496 1.7522
Kayseri Pinarbagi -1.0174 -1.0117 -0.7337 -0.8052 -0.3424 -0.3534 -0.4500 -0.5668 -1.0076 -1.0907 -1.5945 -1.6334 -1.4282 -1.5154
Sariz -0.5018 -0.5117 -0.6074 -0.8875 -0.2905 -0.4166 -0.5810 -0.6294 -0.1849 -0.2688 -0.1321 -0.0463 0.0792 0.1761
Tomarza -1.6374 -1.7026 -1.5846 -1.5713 -1.4526 -1.4400 -1.4262 -1.4083 -1.6374 -1.6500 -1.5582 -1.6036 -1.2413 -1.3812
Keskin -1.2378 -1.1990 -1.0510 -0.8559 -0.4905 -0.2804 -0.1401 -0.1033 -0.3270 -0.3429 -0.3503 -0.3693 -0.3737 -0.2713
Kirikkale
Kirikkale -0.6170 -0.5124 -0.2832 -0.1891 0.1517 0.2594 0.1922 0.4257 -0.2630 0.0407 0.4248 0.6728 0.2124 0.3586
Cicekdag -0.4217 -0.5302 -0.0248 -0.0775 0.4713 0.3467 0.0248 0.3222 0.9922 1.2803 0.8682 1.0092 1.0914 11176
Kirsehir Kaman -0.2419 -0.0825 0.4113 0.5727 0.1452 0.2635 0.4718 0.5295 0.5565 0.6377 0.3871 0.4704 0.8105 0.7849
Kirsehir -0.0984 0.0903 0.0414 0.0741 0.8080 0.8550 1.7869 1.7737 2.2583 2.2880 2.4033 2.3687 2.5639 2.6167
Aksehir -2.6686 -2.5466 -1.9166 -1.6864 -1.4673 -1.3838 -1.0821 -1.1217 -0.8253 -0.7639 -1.0546 -0.9388 -0.6419 -0.6604
Beysehir -0.0473 0.0700 0.8616 0.8570 0.7101 0.8472 -0.0757 0.0102 -0.4829 -0.4638 0 -0.0732 0.2651 0.1990
Cumra 0.2085 0.3877 0.6879 0.7204 1.2717 1.4103 0.9798 1.1600 1.2717 1.4351 1.1257 1.2919 1.1257 1.3043
Konya Eregli -0.4380 -0.2851 0.1348 0.1806 -0.0337 -0.0109 0.0786 0.0762 -0.0899 -0.0617 0.3931 0.4473 0 0.0121
Hadim -1.4583 -1.2993 -0.7660 -0.6441 -0.3772 -0.3893 -0.4526 -0.5784 -0.6537 -0.6969 -0.6663 -0.7035 -0.2766 -0.3907
Tigin -0.8505 -0.8397 -0.6292 -0.7566 -0.2214 -0.2810 0.8156 0.9056 1.4564 1.5454 1.5263 1.6298 1.6777 1.6146
Karapinar 1.2872 1.3095 1.4756 1.5306 1.4547 1.4925 2.0931 212129 2.0722 2.0014 1.8733 1.6931 1.9047 1.7244
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U. Zeybekoglu, H. Karahan

Tablo 23a: Devami.

5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ zZ Z Z YA Z Z YA YA Z Z zZ zZ zZ
Konya -0.8712 -0.6134 -0.3360 -0.2108 -0.2551 -0.0516 0.1120 0.2851 0.5103 0.5362 0.6596 0.5841 0.9334 0.8704
Konya Kulu -0.5681 -0.3814 -0.7243 -0.7965 -0.4118 -0.4119 -0.2556 -0.3090 -0.5255 -0.6599 -0.5255 -0.5880 -0.6674 -0.7105
Yunak -0.4671 -0.5128 -0.3270 -0.5607 -0.5138 -0.4907 1.2845 1.2838 0.4204 0.7273 -0.3970 -0.3241 -0.5372 -0.6180
Nevsehir Nevsehir -1.7705 -1.5631 -0.5302 -0.4471 -0.2935 -0.3547 0.0095 0.1853 0.7575 0.6656 0.7669 0.6474 0.4639 0.5084
Nigde 1.0574 1.3637 1.9412 2.0351 2.3279 2.3369 29118 2.9575 3.1170 3.0942 2.8724 2.7016 2.9828 2.7632
Nigde
Ulukigla -0.0189 0.1063 -0.4355 -0.3571 -0.3882 -0.3285 0.1515 0.2049 0.4923 0.6102 0.4071 0.4480 0.4829 0.4307
Divrigi -2.6314 -2.5228 -1.8489 -1.7245 -1.4576 -1.3028 -0.3619 -0.1097 -0.5185 -0.3574 0.0196 0.1783 0.6456 0.7123
Gemerek -0.6456 -0.4285 -0.5576 -0.4933 -0.8706 -0.7663 -0.3913 -0.3862 0.0880 0.2333 0.2348 0.3679 0.6456 0.7262
Kangal 0.3433 0.4845 1.1356 1.0822 1.1356 1.2498 1.5318 1.5985 1.1356 1.3070 0.9772 0.9131 0.9244 1.0104
Sivas
Sivas -0.5906 -0.5611 -0.5446 -0.4808 -0.5063 -0.5296 -0.1304 -0.1411 -0.5600 -0.4553 -1.6645 -1.7711 -1.5955 -1.5664
Sugehri -0.8980 -0.6294 -0.9772 -0.8287 -0.1849 0.0045 0.2377 0.7109 0.5546 0.8667 0.3169 0.5933 0.2641 0.5886
Zara 0.7953 0.8014 1.4770 1.3692 1.5906 1.5492 2.1398 2.1366 1.5054 1.6420 1.4013 1.3665 1.4960 1.6155
Bogazliyan 0.5681 0.6549 0.5823 0.6469 0.7243 0.7354 1.0793 0.9912 1.5622 1.4390 1.3775 1.2952 1.2497 1.1646
Yozgat
Yozgat -0.2762 -0.2084 -0.4386 -0.3852 -0.0650 0.0614 1.0153 0.9217 1.2833 1.3451 1.4295 1.4008 1.6001 1.6126
Tablo 23b: i¢ Anadolu Bblgesi Mann Kendall (MK) ve Spearman’in Rho (SR) Sayisal Sonuglari
240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z Z YA Z YA Z YA Z YA Z zZ Z zZ
Aksaray Aksaray 1.8936 1.9274 1.6759 1.7007 1.6664 1.6892 1.2971 1.3483 1.2498 1.2465 1.4013 13516 0.4261 0.5184
Ankara 0.2383 0.3385 0.4005 0.4286 0.6185 0.6297 0.6895 0.6527 0.9024 0.9280 1.1052 1.2035 -0.2940 -0.2580
Beypazar 1.2815 1.3398 1.3304 1.4525 0.9293 1.0409 0.7728 0.8975 0.8022 0.8906 1.0369 1.2209 0.6652 0.7061
Esenboga 0.2201 0.3890 0.2384 0.4180 0.3026 0.7027 0.6328 0.9043 0.6878 0.8211 1.2930 1.2368 0.4310 0.3153
Ankara
Etimesgut -1.0895 -0.8925 -0.9210 -0.8440 -1.0670 -1.0390 -1.1569 -1.1151 -0.9996 -1.1084 -0.6065 -0.8440 -0.0449 -0.0309
Kizilcahamam -0.7166 -0.6370 -0.6537 -0.6982 -0.6412 -0.6569 -0.3269 -0.3561 0.4652 0.5251 0.0754 0.1750 1.2698 1.4370
Polath 1.9166 1.7717 1.8708 1.7536 1.6507 1.7144 1.5131 1.5772 1.1830 1.2674 1.0454 1.1489 0.1834 0.1067
Cankir1 1.2862 1.3737 1.5151 1.6102 1.5782 1.6279 1.7676 1.8523 1.6571 1.8175 1.9649 2.0840 1.4520 1.5322
Cankiri Cerkes 0.5810 0.6581 0.7395 0.8435 0.7131 0.8621 0.3697 0.6211 0.7131 0.8018 0.6074 0.8713 0.8187 1.1355
Ilgaz 0.1322 0.5077 0.3967 0.5761 0.5510 0.7299 0.5070 0.7128 0.6833 0.8701 0.8596 0.9556 1.0580 0.9863
Eskisehir 0.7532 0.8777 1.1587 1.2509 1.3267 1.4770 1.0776 1.3349 1.4310 1.7263 2.0162 2.2344 0.6315 0.6207
Eskisehir
Sivrihisar -0.8022 -0.7271 -0.3522 -0.3269 -0.3522 -0.3304 -0.0293 -0.0271 03717 0.1984 0.5869 0.4763 -0.1076 -0.2543
Karaman Karaman 1.3634 1.3739 1.4392 1.4186 1.2593 1.0818 0.9089 0.7807 1.1646 1.0223 0.5302 0.5084 -0.9942 -1.1422
Develi -0.5158 -0.4963 -0.4954 -0.4085 -0.4653 -0.3983 -0.5411 -0.3420 -0.5967 -0.4122 -0.3135 -0.1867 0.7383 0.7838
Kayseri 1.6965 1.6690 1.6965 1.5751 1.7029 1.5764 1.5052 1.3749 1.7220 1.6387 1.5116 1.3749 1.9899 1.9405
Kayseri Pinarbasi -1.6923 -1.7313 -1.7706 -1.7680 -1.9173 -1.8860 -2.0934 -2.0800 -2.6608 -2.5397 -2.6119 -2.6550 -1.2424 -1.3485
Sariz -0.3962 -0.3615 -0.4226 -0.4867 -0.2641 -0.4588 0 -0.1576 -0.5282 -0.4635 -0.9244 -0.8250 -0.5546 -0.4727
Tomarza -1.0300 -1.2699 -0.7395 -1.1124 -0.6867 -1.0428 -0.7659 -0.9965 -0.5810 -0.9826 -0.7923 -1.1216 0.6339 0.4171
Keskin -0.3737 -0.2223 -0.4437 -0.3090 -0.5138 -0.5012 -0.7240 -0.6293 -0.6072 -0.5012 -0.3970 -0.3128 -0.2803 -0.4183
Kirikkale
Kirikkale 0.2225 0.2477 0.0506 0.1349 -0.1315 -0.0582 -0.4248 -0.3549 -0.4046 -0.2569 -0.8193 -0.9224 -0.7282 -0.5490
Cicekdag1 1.2154 1.2052 1.1906 1.1844 1.2650 1.1635 0.8682 0.6297 0.3969 0.1835 0.5705 0.4712 0.0248 0.1084
Kirsehir Kaman 0.7742 0.7949 0.7742 0.8885 0.7016 0.7637 0.8347 0.7699 0.9677 1.0806 0.9194 1.0644 2.2379 2.2948
Kirgehir 2.5276 2.5679 2.8591 2.7968 3.1958 3.1819 3.3874 3.4637 3.6878 3.7353 3.5946 3.7290 2.2117 2.2850

1000
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Tablo 23b: Devamu.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ zZ Z Z YA Z YA Z YA Z zZ Z zZ zZ
Aksehir -0.6419 -0.7380 0.4310 -0.4980 -0.5227 -0.6745 -0.7703 -0.8862 -0.1742 -0.2353 -0.0183 -0.0361 -0.5961 -0.6219
Beysehir -0.0757 -0.2188 -0.1041 -0.1816 -0.2556 -0.3049 -0.2746 -0.2975 0.3409 0.3008 0.2367 0.2271 1.4297 1.4815
Cumra 1.5010 1.7028 1.7094 1.8989 1.3967 1.4942 1.4176 1.5752 1.1257 1.3137 1.2925 1.2732 1.7511 1.6343
Eregli -0.0786 -0.0628 -0.2583 -0.2655 -0.3257 -0.4011 -0.7750 -0.7724 -0.6515 -0.7173 -0.8761 -0.8517 -0.3931 -0.4077
Hadim -0.4652 -0.5425 -0.5280 -0.6862 -0.8172 -0.9152 -1.2698 -1.2706 -0.9932 -0.9258 -0.6537 -0.5052 0.4023 0.3308
Konya
Iigin 1.8642 1.7786 1.7127 1.7552 2.0506 2.0961 2.1438 2.1992 2.0622 2.2098 2.3302 2.1793 2.4351 2.2227
Karapinar 2.0408 1.8653 2.0512 1.9016 2.0303 1.8448 2.0094 1.8516 1.9675 1.7342 1.6745 1.5003 1.4652 1.3466
Konya 1.0517 1.0798 0.8588 0.8500 0.9459 0.9880 1.1015 1.0712 1.5122 1.5476 1.8233 1.8114 2.9185 2.8239
Kulu -0.9373 -0.8542 -0.8947 -0.8118 -1.2355 -1.1695 -1.3349 -1.3181 -1.3207 -1.3981 -1.5338 -1.5027 -0.8947 -0.9784
Yunak -0.3737 -0.5690 0 -0.2299 -0.1635 -0.2676 0 -0.0980 -0.0467 -0.0339 0.3036 0.3731 0.9342 0.9911
Nevsehir Nevsehir 0.4071 0.4729 0.5302 0.6185 0.2462 0.3909 0.4261 0.5060 0.3598 0.3670 0.7006 0.6268 0.9468 0.8791
Nigde 29118 2.8254 2.7411 2.7083 2.7145 2.6174 2.7855 2.7833 2.9986 3.0400 3.1564 3.1375 1.7597 1.8139
Nigde
Ulukisla 0.2367 0.2015 0.2935 0.2280 0.3977 0.2064 0.1515 0.0012 -0.5681 -0.6235 -1.0036 -1.0355 -0.0284 -0.0451
Divrigi 0.4206 0.4981 -0.0783 0.0699 -0.2054 -0.0760 -0.4206 -0.3111 -0.9587 -0.9054 -0.9880 -1.0199 -0.4500 -0.5585
Gemerek 1.2130 1.1886 1.2717 1.2471 1.2717 1.2095 1.2032 1.2454 1.2815 1.3336 0.7435 0.7603 1.4673 1.3765
Kangal 0.7131 0.7972 0.8187 0.9084 0.8187 0.8157 0.6867 0.7647 0.8715 0.9594 0.8980 1.0058 0.7395 0.7045
Sivas
Sivas -1.5572 -1.4780 -1.2120 -1.1803 -0.9435 -1.0245 -1.0202 -1.0542 -0.9282 -0.9954 -1.0969 -1.1245 0.6060 0.6146
Susehri 0.6074 0.7045 0.7130 0.7045 0.5018 0.5423 0.4754 0.4681 1.2413 13116 1.3733 1.5944 0.5018 0.6164
Zara 1.6096 1.6569 1.6001 1.5766 1.5338 1.5013 1.6285 1.5990 1.3255 1.2283 0.8237 0.7120 2.0072 1.9994
Bogazliyan 1.0935 1.1205 0.9941 0.9343 0.9657 0.9000 0.9657 1.0110 1.1219 1.1254 1.1219 1.1858 0.7243 0.6991
Yozgat
Yozgat 1.6651 1.6369 1.7544 1.8295 1.8925 1.9562 1.8031 1.7866 1.6569 1.6894 2.1199 2.0516 1.5026 1.2856
Tablo 24a: Karadeniz Bélgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ Z Z Z YA YA Z Z YA YA zZ zZ Z zZ
Artvin Artvin 2.0483 2.2657 2.7852 3.0252 3.0236 3.2743 3.2837 3.5981 2.9586 3.1053 1.4630 1.5062 0.7261 0.7362
Bartin Bartin -0.7435 -0.5339 -0.3130 -0.3266 0 0.0233 0.6945 0.7240 0.8119 0.8940 1.2913 1.3328 1.6826 1.7706
Bayburt Bayburt 0.3619 0.3318 1.3793 1.2674 1.7999 1.6597 2.3282 22212 2.0054 1.9594 1.3206 1.2768 0.2739 0.2980
Bolu Bolu -0.5289 -0.4354 0.3423 0.4639 0.7032 0.7900 1.3504 1.4038 1.6304 1.6823 1.1077 1.2092 1.3379 1.3391
Corum Corum -0.6060 -0.7002 0.0920 0.1751 0.1534 0.1578 0.9895 1.1096 1.0586 1.0042 1.3577 1.3838 1.4268 1.4356
Diizce Diizce -1.4960 -1.4960 -1.7800 -1.6171 -1.4392 -1.3324 -0.6817 -0.6230 -0.7290 -0.5060 -0.4166 -0.1800 -0.1799 0.0178
Giresun Giresun -0.4109 -0.4622 -0.4109 -0.3257 -0.3522 -0.3508 -0.0098 -0.0847 0.2543 0.3365 0.8413 0.8652 1.0956 1.1248
Giimiishane Giimiishane -0.4109 -0.3145 0.7239 0.6670 1.1347 1.1292 1.7021 1.5733 1.3793 1.3800 1.3010 1.2183 1.1739 1.1038
inebolu 0.1184 0.2932 -0.0868 0.0435 0.1973 0.2354 1.0574 1.1374 1.3020 1.2950 1.7676 1.8090 1.7045 1.8254
Kastamonu
Kastamonu 0.4120 0.5119 1.0594 1.1817 1.0398 1.1155 1.4256 1.4297 1.4060 1.5094 0.8763 0.9223 0.6082 0.5978
Ordu -0.6344 -0.3956 -0.6154 -0.6304 -0.3124 -0.2426 -0.0947 0.0012 -0.1894 -0.1965 -0.3882 -0.4034 -0.4071 -0.5068
Ordu
Unye -0.1761 -0.0475 -0.6163 -0.3326 0.1467 0.2860 0 0.0008 0 0.1224 0.0293 0.0699 -0.0293 0.0358
Rize Rize 1.6274 1.7696 1.8504 1.9593 1.2573 1.3841 1.5158 1.4879 1.4195 1.4547 1.4398 1.3506 1.4753 1.5017
Bafra 0.0663 0.1485 0.3219 0.5101 0.5776 0.6541 1.2687 1.2260 1.2025 1.1323 1.1646 1.2531 0.5302 0.6259
Samsun
Samsun 1.5592 1.5351 1.7234 1.6011 1.6040 1.5269 1.0146 1.1146 1.4175 1.3539 1.4697 1.4077 1.2608 1.2734
Sinop Sinop 0.4923 0.4905 0.6817 0.5576 0.2840 0.2859 0.8995 0.8292 1.0699 0.9974 1.2687 1.3019 1.1172 1.0653
Trabzon Trabzon 2.6335 2.5472 0.9922 1.2548 2.0068 2.0449 24246 2.4554 2.1337 2.2053 2.1262 2.1570 2.3053 2.2630
Zonguldak Zonguldak 2.0310 2.3505 0.6198 0.8418 1.0902 1.1605 1.6879 1.7289 1.1898 1.1658 1.2230 1.2860 1.1400 12176
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Tablo 24b: Karadeniz Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
zZ Z YA YA YA YA YA YA YA YA zZ Z Z zZ
Artvin Artvin -0.1626 -0.1043 -0.6177 -0.6086 -1.0729 -1.1513 -1.4089 -1.5477 -1.8640 -1.7698 -1.8424 -1.8435 0 0.0794
Bartin Bartin 2.3673 2.3859 2.5728 2.5755 2.6119 2.7101 2.9053 2.9705 2.4554 2.5021 2.2010 22242 1.2032 1.2052
Bayburt Bayburt -0.2837 -0.1573 -0.3033 -0.2776 -0.2152 -0.1818 -0.1467 -0.0052 -0.4011 -0.2001 -0.4989 -0.3837 1.2521 1.3546
Bolu Bolu 0.7716 0.8127 0.6098 0.7685 0.6223 0.6853 0.5165 0.5800 0.7841 0.8156 0.3111 0.3068 -0.0685 -0.0553
Corum Corum 1.3347 1.4036 1.6415 1.7002 1.7643 1.8281 1.7566 1.8106 1.5878 1.6792 1.2043 1.2600 1.1276 1.1821
Diizce Diizce -0.2367 -0.0426 0.0189 0.0666 0.0284 0.0211 -0.0189 -0.0989 -0.0663 -0.1005 -0.0852 -0.1709 0.1136 0.1270
Giresun Giresun 1.0858 1.1396 1.3989 1.3695 1.3695 1.3441 1.5065 1.4420 1.9271 1.9017 19173 1.8309 1.9173 1.9707
Giimiishane Giimiishane 1.2619 1.2760 0.6456 0.8058 0.1174 0.1870 0.3619 0.3155 0.7043 0.7035 0.7630 0.7804 0.5869 0.5523
inebolu 2.2253 2.3400 2.3910 2.4760 2.4541 2.4906 2.6119 2.6120 2.5251 2.6613 3.1249 3.0961 2.6751 2.6382
Kastamonu
Kastamonu 0.5820 0.5555 0.7193 0.6004 0.6474 0.5924 0.7717 0.6418 0.2093 0.1509 0.3924 0.3374 1.3537 1.1800
Ordu -0.5302 -0.5978 -0.2651 -0.4389 -0.3787 -0.4654 -0.3882 -0.5539 -0.9752 -1.0752 -1.2403 -1.3119 -0.9752 -1.0694
Ordu
Unye 0.0293 0..1835 0.2543 0.4361 0.6163 0.7245 0.8217 0.8215 1.1543 1.0924 0.9880 0.8233 0.2152 0.1416
Rize Rize 1.7490 1.8154 1.7997 1.8139 1.9924 2.0360 1.9011 1.9776 1.8504 1.9662 1.8403 1.7488 0.4664 0.4295
Bafra 0.8143 0.8907 0.7196 0.7203 0.6817 0.6474 0.2462 0.1568 0.0568 -0.1022 0.3598 0.2304 -0.3219 -0.4075
Samsun
Samsun 1.7010 1.7335 1.5816 1.5504 1.5518 1.5520 1.2459 1.2784 0.8803 1.0142 0.6789 0.8344 0.2910 0.3610
Sinop Sinop 1.2877 1.2043 1.1930 1.2217 1.2971 1.3152 1.3634 1.2506 1.4770 1.6958 1.5338 1.5120 2.0451 2.0722
Trabzon Trabzon 2.3724 2.5111 2.6186 2.5310 2.7230 2.5938 1.8800 1.9322 1.6786 1.6397 11116 1.2923 0.8281 0.9393
Zonguldak Zonguldak 1.1898 1.2930 1.4112 1.4967 1.4555 1.5875 1.2784 1.3425 1.2396 1.3405 1.1068 1.2627 0.7914 0.8482
Tablo 25a: Marmara Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z VA VA Z Z VA YA YA Z Z Z VA VA Z
Ayvahk -1.0317 -0.9564 -1.3654 -1.3098 -0.5664 -0.6467 -0.3742 -0.3873 -0.6069 -0.6867 -1.2643 -1.2385 -1.3047 -1.1507
Balikesir -2.2232 -2.1101 -1.5667 -1.4345 -1.1713 -1.0107 -0.6864 -0.6935 -1.0818 -0.9410 -0.7162 -0.7368 -0.0821 -0.0730
Bandirma 1.3573 1.3058 1.7360 1.6834 1.8149 1.8219 1.5861 1.6402 1.1679 1.1298 1.3020 1.2481 1.2468 1.1468
Balikesir Burhaniye -1.0215 -0.8608 -0.6046 -0.3114 0.0834 0.1862 -0.0417 -0.0488 -0.1459 0.3430 -0.8339 -0.7658 -0.7505 -0.7502
Dursunbey -2.8466 -2.9888 -1.8001 -1.7898 -1.4547 -1.4562 -0.8058 -0.7165 -0.8522 -0.6919 0.1465 0.0685 0.5128 0.6087
Edremit 0.2178 0.4226 0.9279 0.8358 1.3350 1.3127 1.6191 1.5705 1.5433 1.5617 1.2400 1.3822 0.7385 0.8055
Gonen -1.2339 -1.4048 -0.8698 -1.1820 -0.3338 -0.5234 -0.3034 -0.4640 0.0202 0.0166 0.0303 0.0470 0.1315 0.0481
Bilecik 0.3086 0.3579 0.7066 0.8527 0.5929 0.7997 1.2508 1.2720 1.6326 1.6766 2.0712 1.9965 1.7544 1.7783
Bilecik
Boziiyiik -0.6750 -0.5987 -0.6261 -0.6920 -0.7826 -0.7309 0.2348 0.2886 -0.3619 -0.2491 -0.1663 -0.1154 0.2446 0.2692
Bursa -0.9312 -0.8066 -0.6378 -0.4321 -0.0383 0.1849 1.3585 1.4051 1.8815 1.7198 1.8942 1.6972 1.7476 1.6698
Bursa Keles -0.8738 -0.8061 -0.0233 -0.1376 0.3728 0.3088 -0.1165 -0.0578 0.8272 0.8085 0.7457 0.8366 0.3146 0.5085
Yenisehir 0.1635 0.1394 0.1868 -0.0885 0.3970 0.2361 0 0.0148 0 -0.0377 -0.3270 -0.2299 -0.6072 -0.6708
Bozcaada -0.8952 -0.6132 -0.3024 -0.1551 -0.4960 -0.3128 -0.0968 0.0074 -0.2782 -0.2583 -0.4355 -0.6252 0.2419 0.1011
Canakkale Canakkale -1.8640 -1.6762 -0.9205 -0.8470 -0.2225 -0.1635 1.0662 0.9881 0.7594 0.8623 0.5139 0.7547 0.6980 0.7576
Gokgeada -2.1228 -2.1455 -1.2130 -1.3154 -0.9884 -1.1065 -0.4156 -0.5712 0.1460 0.0463 0.2359 0.0959 0.3931 0.4694
Edirne 0.1944 0.4520 0.5892 0.6981 0.6924 0.7258 1.1601 1.1405 1.6339 1.6232 1.8283 1.8368 1.5853 1.5300
Edirne ipsala -1.2326 -1.1681 -0.7728 -0.7931 -0.7043 -0.7421 -0.2250 -0.1512 0.3619 0.2692 0.5967 0.6948 0.8217 0.8250
Uzunkoprii -2.2988 -2.2117 -2.3086 -2.2307 -2.4065 -2.2750 -1.9760 -1.7944 -1.6532 -1.5539 -1.6826 -1.6762 -1.7315 -1.7566
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Tablo 25a. Devami

5 10 15 30 60 120 180
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
Z Z Z YA Z Z Z YA YA YA Z Z Z zZ
Florya 0.6001 0.7913 1.6135 1.8341 2.3212 2.4482 2.7231 2.8061 3.0798 3.1899 3.7365 3.7671 4.0988 41224
Goztepe 0.8024 0.9581 1.2839 1.5058 14167 1.5145 2.0974 2.0873 2.3022 2.3186 23299 2.3876 29109 2.9433
Istanbul Kartal -1.2897 -1.1936 -1.8382 -1.6361 -1.5566 -1.3699 -1.2008 -0.9551 -0.6375 -0.4924 -0.3261 -0.3555 -0.5337 -0.5222
Kumkoy 0.7282 0.9774 1.6385 1.7976 1.6082 1.6907 2.0431 2.0589 2.1645 2.3965 2.1038 2.1784 2.3769 2.3522
Sariyer 2.7634 2.8088 2.6221 2.8912 2.5231 2.6812 2.2404 2.3803 2.8836 3.0288 3.3783 3.4511 3.8165 3.7902
Kirklareli 0.5185 0.6220 0.9293 0.9970 1.2717 1.3936 1.1152 1.2640 1.2228 1.1623 1.3402 1.3205 1.2130 1.2751
Kirklareli
Liileburgaz -1.2996 -1.1745 -0.6904 -0.6824 -0.3086 -0.3471 0.0893 0.0716 -0.1787 -0.1171 -0.0487 -0.0422 -0.0812 0.0493
Kocaeli Kocaeli 1.9037 1.8431 1.6381 1.6337 1.9867 1.9140 2.5678 2.3982 2.6398 2.5226 3.3149 3.1850 3.5031 3.4439
Geyve -1.3939 -1.5434 -1.3939 -1.1930 -0.7153 -0.7703 0.3576 0.4243 0.7795 0.9811 0.4769 0.5592 0.3485 0.4517
Sakarya
Sakarya 1.5257 1.7587 1.4654 1.3872 1.5257 1.5691 1.7757 1.6712 1.8274 1.7667 1.7412 1.6288 2.0084 2.0042
Corlu 0.6944 0.7407 0.8443 0.8343 0.5524 0.4703 1.3967 1.2937 2.0201 1.9376 2.3515 2.3949 2.2568 2.3431
Tekirdag Malkara 0.1102 0.2998 1.5650 1.4823 1.6972 1.6698 1.9617 1.8474 1.8956 2.0769 1.6972 1.9744 1.5650 1.8786
Tekirdag 1.2710 1.3886 1.6087 1.6300 1.8132 1.8430 2.0798 2.1278 2.6753 2.8823 2.5864 2.7335 2.7020 2.7893
Cinarcik -0.4437 -0.4796 -0.7474 -0.5829 -1.0043 -0.9112 -0.7240 -0.6677 -0.9576 -0.9496 -1.0977 -1.1004 -0.7474 -0.8743
Yalova
Yalova 1.1809 1.2620 0.7499 0.8311 0.7413 0.8115 0.9999 0.8772 0.9137 0.8964 0.9309 0.8809 1.0947 0.9466
Tablo 25b: Marmara Bolgesi Mann Kendall (MK) ve Spearman’in Rho (SR) sayisal sonuglari.
240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
VA VA Z Z Z VA yA Z Z yA VA VA Z VA
Ayvalik -1.1834 -1.0897 -0.8496 -0.8170 -0.5967 -0.5342 -0.4147 -0.2486 -0.7383 -0.6303 -0.5057 -0.4741 0.1416 0.1165
Balikesir 0 0.0835 0.1865 0.2212 0.2164 0.2872 0.2686 0.2683 0.4252 0.4276 0.8803 0.9205 -0.6640 -0.7207
Bandirma 1.2626 1.2322 1.2310 1.1328 1.2010 1.0932 0.9233 0.8048 1.3178 1.0615 1.5230 1.2865 -0.1657 -0.0244
Balikesir Burhaniye -0.7713 -0.7409 -1.0215 -1.2047 -1.2325 -1.3946 -1.7511 -1.7121 -1.2508 -1.2514 -0.9590 -1.0428 -0.9381 -1.0366
Dursunbey 0.5651 0.6195 0.6907 0.6586 0.9942 0.9043 0.9942 0.9082 0.7221 0.6469 1.1617 0.9327 0.9524 0.9953
Edremit 0.1988 0.1998 0 0.0385 0.1894 0.2577 0.0473 0.0707 0.6060 0.6433 0.5870 0.4952 -0.0568 0.0244
Génen 0.2427 0.3207 0.5301 0.5795 0.5259 0.5582 0.5967 0.5656 0.2529 0.2264 0.4450 0.4270 0.2023 0.2144
Bilecik 1.8519 1.9524 1.9656 2.0676 2.0224 2.0580 1.5189 1.6158 1.1696 1.2690 1.0721 1.1531 0.3980 0.5075
Bilecik
Boziiyiik -0.0098 0.0070 -0.0293 -0.0848 0.0978 -0.1556 0.1956 0.1905 0.4500 0.3863 0.1761 0.1075 1.9662 1.8536
Bursa 1.8560 1.7283 1.5945 1.5063 1.1735 1.1858 1.3011 1.2729 1.3266 1.2643 -0.0638 -0.0704 1.7220 1.7351
Bursa Keles 0.5010 0.4464 0.5126 0.5413 0.4078 0.5132 0.4078 0.4640 -0.2680 -0.0562 0.1398 0.2050 -1.0253 -1.0451
Yenigehir -0.5605 -0.5427 -0.4437 -0.3844 -0.4437 -0.4635 -0.4437 -0.6595 -0.5605 -0.6821 -0.3990 -0.3919 0.0234 0.0980
Bozcaada 0.4355 0.3419 0.3266 0.2408 0.0726 0.1023 -0.1452 -0.1348 -0.4597 -0.3332 -0.0363 -0.0125 0.8831 1.0332
Canakkale Ganakkale 0.1304 0.2942 0 0.1407 0.0690 0.0698 0.2761 0.2209 0.3989 0.4012 0.7364 0.7001 0.3605 0.4361
Gokgeada 0.4605 0.6126 0.4830 0.5895 0.8649 0.8936 1.1569 1.2682 1.5163 1.5734 1.7522 1.8709 0.4830 0.5278
Edirne 1.9437 1.8179 1.9923 1.9489 2.0956 2.0146 1.8830 1.8285 1.6764 1.6369 2.1259 2.1636 1.7190 1.7054
Edirne ipsala 0.4109 0.4536 0.2935 0.3321 0.3033 0.3382 0.2837 0.3907 0.3033 0.3242 0.6261 0.5436 1.5456 1.5178
Uzunkoprii -1.8586 -1.9131 -2.0836 -2.2102 -2.1521 -2.2417 -2.2499 -2.3396 -2.3869 -2.4453 -2.4162 -2.3911 -1.3206 -1.3642
Florya 4.4159 4.4168 4.2574 4.3003 3.9573 3.9584 3.8101 3.8710 3.4025 3.4479 1.7494 1.8238 0.2434 0.4049
Goztepe 2.7172 2.8151 2.9165 29713 3.0825 3.0884 3.0604 3.1665 2.5900 2.6418 1.0127 1.0503 -0.1660 -0.1224
istanbul Kartal -0.4447 -0.4544 -0.8302 -0.9523 -0.9191 -0.9979 -0.8450 -1.0120 -0.7769 -0.8979 -0.9636 -1.0348 0 -0.0588
Kumkaoy 2.7511 2.6867 2.7814 2.6729 2.5185 2.4880 2.1645 2.2061 2.0431 21341 1.5677 1.6193 1.2744 1.2690
Sariyer 41274 4.0026 4.0285 3.8972 3.5267 3.4922 3.3076 3.2823 3.3924 3.3005 3.5408 3.4562 3.3288 3.2443
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Tablo 25b: Devami.

240 300 360 480 720 1080 1440
MK SR MK SR MK SR MK SR MK SR MK SR MK SR
z z z z z z Z Z Z z z Z Z Z
Kirklareli 1.2717 1.3808 0.9489 1.0986 0.9880 11213 0.7043 0.8119 0.7728 0.8774 1.1543 1.2698 0.7630 0.8678
Kirklareli
Liileburgaz -0.2924 -0.1049 -0.2843 -0.0544 -0.3249 -0.0800 -0.2518 -0.0998 -0.1543 0.0416 -0.0081 0.1670 0.7472 0.8165
Kocaeli Kocaeli 3.1876 3.2877 2.9884 3.0322 2.9509 29164 2.7892 2.8531 2.4682 2.4960 2.1860 2.1806 2.3797 2.4496
Geyve 0.6786 0.7200 0.6328 0.6917 0.5044 0.6251 -0.4494 -0.4557 -0.1284 -0.0643 -0.5135 -0.5451 -1.2380 -1.4442
Sakarya
Sakarya 2.0429 2.0424 1.9912 1.9357 21722 2.1923 1.4395 1.5270 1.5343 1.6288 1.1895 1.3835 1.5516 1.6373
Corlu 2.2647 23711 2.3831 2.4632 2.0517 2.1541 1.8544 2.0029 23752 2.5290 1.9807 2.0151 1.5861 1.6218
Tekirdag Malkara 1.4768 1.6598 1.3666 1.5333 1.2343 1.4239 1.3225 1.4274 1.1902 1.1675 1.1682 1.0650 2.5127 2.4325
Tekirdag 2.3731 2.6308 2.2842 2.5953 2.2042 2.4068 1.9643 2.0332 1.9643 2.1403 2.2753 2.3859 2.2043 2.5072
Cinarcik -0.5605 -0.6218 -0.5839 -0.6293 -0.4905 -0.6331 -0.4204 -0.5690 -0.1168 -0.1922 0.2569 0.3392 1.0977 1.1155
Yalova
Yalova 1.0947 1.0392 0.9482 0.9205 0.9223 0.8908 1.5257 1.4620 1.2671 1.2626 1.3188 1.2824 0.2931 0.2814
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