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Bu galigmanin amaci taskin galigmalari igin, mevcut
istatistik metod olarak Normal dagilaim, Lognormal dagdilaim ve
Gumbel dagilim metodlarinin Tirkiye akarsularinin 6 biyik
havzasinda uygunligunun denenmesi ve wuygun olan dagilam

fonksiyonunun bulunmasidir.

Galigmada Tirkiye'nin bilylk akarsu havzalari olan
Sakarya, Kizilirmak, Yesilirmak, Firat, Dicle ve Ceyhan hav-
zalari segilmigtir. Bu havzalardaki E.I.E.I. tarafindan
kurulmus olan #@lgiim istasyonlarindan yararlanilmigtair. Olgim
Istasyonlarindan, rasat siireleri 16-25 yil arasinda dedisen,
toplam 50 akaim @#lgim istasyonundaki gdzlenmis vyillik en
biyilk tagkin debileri kullanilmigtar.

Dinyada en gok kullanilan dadilaim metodlarindan olan
Lognormal dagilim, Gumbel dagdilima ile Normal dagilimin
verilere wuygunlugunun saptanmasinda Khi-kare (xz) testi
kullanilmigtir. Eldeki verilerin hangi dagilima uyduunun

belirlenmesine galigilmigtar.
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SUMMARY

Many statistical colculation methods have been deve-
loped in colculating floods which is highly important for
projection of water structure and for many stud of

engineering.

By this research it has been tried to be cho sen new

distribution methods for Turkey's rivers.

In this study, some of the biggest river bosins, such
as Sakarya, Yegilairmak, Kizilirmak, Fairat, Dicle and Ceyhan

has been chosen as a example.

Maximum flowrates from 50 colculation stotion which
are for 16 to 25 years have been taken as 7 to 10 for each

basins.

For maximum flowrates, Lognormal distribution, Gumbel
distribution and Normal distribution which are the most

common statistic distribution methods have been chosen.

In all measure stations, Khi-square convinience test

have done for maximum flowrates.

Results which were obtained from convinience test for
distribution methods have been represented. For each and =11
basins, it has been tried to be oletermined convinience
distribution methods.
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BOLOM 1

Girig

1.1. GENEL BILGILER

Su vyapilarinin projelendirilmeleri sirasindaz eszs
alinan en Bnemli konu tagkinlarin bilinmesidir. Bagkz bir
deyigle gelmesi muhtemel tagkinlarin, giddeti, siresi ve
tekerririnin bilinmesi, su yapilarinin projelendirilmesince,
proji tagkin debisinin dofru tesbitinde ve yapinin emniyeti
agisindan biyidk ©nem tagimaktadir. Ornedin taskinlardan
korunma amaciyla yapilan bir barajin hesabi sirasindz belll
bir silirede giriilecek en biiylk tagkin debisinin tahmini gere-
kir. Su yapilari ile ilgili galigmalarda tagkinlarin gidce-
tinin, silresinin ve tekeriirinin bilenmesi, olmasi gerekenden
blylik ve ekonomik olmayan yapilarin yapiminin &nlenmesini,
tagkinlardan korunma vyapilarinin daha glvenli olmasin:
saglar.[4)

Tagkinlarin analizinde en @nemli sorun znzlizi yapi-
lan tagkin dizisi igin uygun dadilim metodunun szaptanmasidair.
Bu konuda gegitli istatistik daglimlar Gnerilmistir. Ancak
yapilan galigmalarda hengi dafilimin daha uygun olacad:
konusunda kesin ilkelere wvarilabilmis dedildir. Segilen
dagilaimlarain kullanilan istatistik analiz ve sinama
yontemlerine bagli olarak gegitli oldudu gézlenmistir.

1.2. GALISMANIN PLANI

Bu galigmanin amaci mevcut dadilim metodlarindan
Tirkiye akarsularina uygun dafilim metodunun segilmesidir.

Galigmada ilk olarak konuya bir giris yspilarak, konu
hakkinda genel bilgi verildi, galigmanin plani agiklanda.



II. Bolimde Dinyada ve Tirkiyede yapilmis olan taskain

analizi galisgmalari ve sonuglari hakkinda bilgi verilmisgtir.

III. Bdlimde tasgskin analizinde kullanilan istatistik-
sel metodlar olan nomal dadilim, lognormal dagilim, Gamma
dagilimi, Pearson tip III, (3 parametreli Gamma) dagilima,
Log-Pearson daglami, Gumbel dadilimi, Log-Gumbel daglimi ile
ilgili olarak genig bir gsekilde bilgi verilmigtir.

Bu dagilimlarain uygulamalarinda kullanilan gekil ve tablolar

eklenmigtir.

IV. B&limde dagilamlarin sinanmasinda kulanilan Khi-
Kare (xz) ve HKolmogorov-Smirnov testleri hakkinda bilgi

verilecek gerekli tablolar eklenmigtir.

V. Bdlimde tagkin debileri her akim yili igin tablo-
lar halinde verilmigtir.

VI. Bdlimde normal, lognormal ve Gumbel dagilami igin

x2 indisi hesaplandi.

VII. Bdlimde x2 degerleri gesitli anlamlilik diizeyle-
ri igin kiyaslandai.

VIII. B&limde sonuglar degerlendirilerek #zet seklin-
de verildi.



BiLlM 2

2. KONU ILE iLGIL1 CALISMALAR

2.1. DUNYADAKI GALISMALAR

Diinyada tagkinlar igin wuygun dafilim metodlarinin
segilmesi konusunda pek gok aragtirma yapilmigtir ve bu

aragtirmalar devam etmektedir.

Bu konuda Birlegik Amerika Su kaynaklari kurumunca
1966 yilinda yapilan aragtirma sonucunda Birlegik Devletler
Tagkinlari igin Log-Pearson III dagilaimi en uygun dagilam
olarak @nerilmigtir. (Benson, 1968). Bu G&neriye Reich
(1972) karsi gikmig, Log-Pearson III dagilimina karsi

Gumbel dagilimini savunmustur.

Kanada tagkinlari igin yapilan galismada (Stolte ve
Dumotier, 1977) uzun siireli tagkin verileri igin lognormal
IV. kisa sireliler igin 1log-normal 1II'nin daha givenli

sonuglar verdigi sonucuna varilmistar.

ftalya taskinlari igin vyapilan arastirmada Cicioni
(1972) log-normal II dagiliminin en uygun dadilim oldufunu
tnermistir. (4] )

2.2. TURKIYE'DEKI GALISMALAR

Tirkiye akarsularinda analizinde uygun dagailim fonk-
siyonlarinin saptamasi galigmalari yenidir. Tagkin analizle-
rinin givenilir olabilmesi igin &lgim istasyonlarinda uzun
sireli ve silrekli &lgim yapilmis olmasi gerekir. Tirkiye
akarsularindaki Blgimlerin kisa siireli ve kesikli olmasi se-

bebiyle daha Gnceleri bu tir galigmalar yapilamamistair.[¢,7)

Tirkiye akarsulara igin yaptiklary galsimalarda
Dincer (1959), Ozdemir (1968), Oztekin ve Giiripek (1968)
Gumbel dailimini kullanmiglardar.



Doju HKaradeniz Bilgesi akarsulari igin yapilan
galigmada Bilgin (1978) 1log-normal, Gumbel ve log-Gumbel
dagilimlarr ile galgilmig, Gumbel dagiliminain 100 vyillik
tagkin tahmininde daha iyi sonuglar verdigi gﬁzlenmistir.@]

1988 yilinda I.T.0'de Tirkiye akarsulari igin yapilan
bitirme d&devinde log-normal daglimin iyi sonuglar verdigi
gézlenmigtir.015)



giLUM 3
3, ISTATIKSEL DAGILIM METODLARI
3.1. NORMAL DAGILIM

Normaldagilim gauss dagilim adiyla bilinen ve istatis-
tikte gok kullanilan bir dadilimdir. Bu dagilimin olasilik
yogunluk fonksiyonu su sekildedir.f%iﬂﬂoﬂg

1

P (x)= —p——— - (x-X)?/25x
Sx

< (3.1)

Dafilimin iki parometresinden x rastgele dediskenin
ortalamasini, Sx ise standart sapmayi gistermektedir. Normal
dagilim smetrik bir dagilim oldugundan garpiklik katsayisa

sifipr (CS=D), kurtosis katsayisi ise 3 tir. (k=3)

Normal dagilam kabuliyle hesap vyapilabilmesi igin =z
standart degiskeni kullanilar:

X X

Sx £3.2)

=
Bu formil dezenlenirse;

x=xX + Z.5 {3.3)

gseklini alir. Standart normal dediske z'nin verilen bir de-
geri asma olasiliga, P1(z) tablo 3;1'de verilmistir. Normal
dagilim smetrik oldugundan bu tablo z'nin pozitif deferleri
igin hazirlanmigtir. P (z)'yi hesaplamak igin z'nin negatif
dederleri igin P (Z)=P, (|z]|), z'nin pozitif dederleri igin
P (z)=1-P,(z) geklindedir.

P, (2) = (3.4)



formili ile klglk kalma olasiligi hesaplanir. Tabloda bu
olasilifa karsi gelen Z dedgeri bulunur. (3.3) formiili yarda-
miyla gesitli tekerrirdeki rastgele degigken degerleri

hesaplanir.

Normal dagilimin olasilik yodunluk fonksiyonu bir gan
egrisi seklindedir. Rastgele degigkenin ortalamanin iki ya-
nina dofru bir, iki ve Ug standart sapma geniglidinde bir
aralikta kalmasi olasiliklari 0,68,0,955 ve 0,9974 (yaklagik
1) tur.[23]

Bir dagilimin normal dagilaima uyup uymadigi ©n test
ile siyle arastirilar.[2)
- ICS|<G,1D veya ICS|<D,DS olmali.

~Fdahe k. ki3 . Stalnaly

Normal dadilaimin x ve S, parametreleri analitik yolla

ve grafik yolla belirlenebilir. Analitik yolla;

A n
o Z X- £3:5)

38 {sepdiecer: I o1 o
e 5 O 0 (5.6

seklinde hesaplanir. Grafik vyolda 1ise g@izlem dederleri
kiglkten biyiie siralanir. Her nokta igin P(xi)= /N+1 ihti-
mal dederi hesaplanir. N toplam giizlem dederidir. Normal
olasilik kafidinda Xi'ler igin uygun bir dlgek segilerek
noktalar igaretlenir. Isaretlenen g&zlemler normal dadilima
uyuyorlarsa igaretlenen noktalar yaklasik bir dodru etrafin-

da toplanirlar. Aksi ise bir dofru etrafinda toplanmazlar.
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‘Pzrametrelerin hesabinda, dagilim smetrik oldufundan ortala-
ma degder 0,50 ihtimaline kargi gelen X (0,50) dederidir.
Standart sapma ise 0,1587 ve 00,8413 ihtimallerine karsga
gelen deferlerin farkinin yarisina egittir. (Sekil 3.1)
Grafik yolla belirlenen parametrelerde hata orani yiksek

olabilir. i

POOAN
N TS e - nppiin.s SRS
L et b s
gior-=" :
ksSx—de—SX-ﬂ
| | ! >

X-Sx X X+Sx

Normal dagilmis bir dediskenin degerleri (-e=,x) arali-
ginda defisir. Hidrolojide degiskenlerin sadece pozitif
deder almalari, dagilimlarin smetrik olmayip garpik olmasi,
normal dagilim kullanmayil giliglegtirir. Ancak kolayliklar
safjlamasi bakimindan hidrolojide normal dagilim kabuld

yvapilmaktadir.
3.2 LOGNORMAL DAGILIM

Normal dagilimain kullanilmasinin kolaylidi bakimindan,
normal dagilima uymayan g8zlemlerin 1logaritmalari (gn x)

alinarak normal dagilima uydurulur. X rastgele deiskenine;

Y=2nx k373



geklinde bir dbnlglm uygulandifanda Y defjigkeninin dagilimi
normal ise x'in daflimi lo@narmaldir. X'in olasilik yofunluk
fonkeiyonu;Lt,&UJ

1 1 x=Y
P(X)-;T;77?1H_- exXp = - v'—— x>0 (3.8)

Dafjalimindaki V ve Sy,y cdelilgkeninin ortalama ve stan-
dart sapmasidir. X'in parametrelerine gu denklemlerle bagli-

dir.

e 2
X = e Y +SVV2 (3.9)

2
5, o (e5Y_1y1/2 (3.10)

Lognormal dafilimda normal olasilik kafidinin obsis
ekseni logaritmik ©Glgeklendirilerek lognormal dadilim igin
kullanilar.

Lognormal dailim igin, normal dafilimda oldudu gibi;
denklemi yazalair. defieri bulunur. Antilogoritmasi alinarak
x dedgeri hesaplanir. lognormal dadilimda vy dediskeni igin v

normal dagdilaimin tablosundan yararlanilar.

Lognormal dafialimin varyasyon, garpiklik ve fark kat-
sayillari gu denklemlerle bulunur:
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. Kigiik kalma olasilai¥a (%)

C $0 lg‘ 20 193 LTA
v n araligi i
2 - " 10 zug '(}x l)lOO

0.0500 -0.0250 0.8334 1,2965 1.6863 2,134) 2.4370
0.1000 -U.0490 0.8222 1,3078 1.,7247 2.2130 2.5489
0.1500 -0.0738 0.8085 1,3156 1.7598 2.2899 2.6607
0.2000 -0,0971 0.7926 1.3200 1,791) 2.3640 2.7716
L2500 «0,1194 0.7740  1,3209 1.B183  2,4348 2.0805
0.3000 «0.1400  0.7547 1,318 1.8414  2.50l6  2.9¥66
- 0,3500 -0.1004 0.7333 1.3126 1.8602 2.5038 3.0690
0.4000 -0.1788 0.7100 1,3037 1.8746 2.6212 3.1870
0.4500 «0,1957 0.6870 1.2920 1.8848 2.6734 3.2799
0.5000 «0.2111  0.6626 1.2778 1.8909 2.7202 3.3673
0.5500 «0,2251 0.6379 1.2613 11,8931 2,715 3.44%8
0.06000 -0.2375 0.6129 1.2428 1.8915 2.79734 3.5M1
0.6500 «0.2485 V.5879 1.2226  1.8866 2.8279 3.59%
0.70Ww «0.2532  0.5u3l 1.201: 1.8786 2,853 J.6556
0.750u «0.2007 0.5387 1.178- 1.8677 2.873% 3.7118
0.8000 -0.2739 0.5148 1,154 1.8543  2.889) 3.7617
0.8500 -0.2801 0.4914 1,136 1.8388  2.9002 3.805¢6
0.9000 -0.2852 0.4v80 11w 1.8212  2.907) 3,847
0.9500 -0.2895  0.4400 1.0810 1.8021 2.9103 3.8702
1.0000 -0,2929 0.42%4 1.0560 1.7815  2.9%098 3.9035

Tablo 3.2. Lognormal dagilimin frekans faktord

Kiigilk kalma olasiligir (%’

Ca 50 80 90 95 98 99
T donilis araligi (yil)
2 H 10 20 %0 100
-2.00 2366 -.6144  1.2437 -1 8916 -2.7943  -).5196
-1.80 2240  -.6395 -1.262) -1.6978 -2.7508 -3.4433
-1.60 L2092 -.6654 -1.2092 -).8900 -2.718 -3.3.00
-1.40 A920  -.6920  <).294) <) RAZT L2.6605  -).2600
-1.20 N122 < 086 <1.3060  -1.B69  -2.600¢  -3.157) |
-1.00 495 <. 7449 -1.0156  -1.8%0) +2.5294  -3.033)
. .80 N0 <0000 <1.320)  -).8235  -7.4482  -2.904)
g™ L0959 -.7930  <1.0194  -1.7898 -2.3u08 -2.Jebb
o 0 0654 <8131 -1.0128  -1.7478 2.2 -2.622)
- .20 L0332 -.8296 -1.3002 -).6993 -2.1602 -7.4745
.00  0.0000 0.0000 0.000 0.0000 0 VOGS & 0000
.20 -.0332  .629  1.3002 1,099 2.0682  2.4745
40 -.0654 8131 1.3128 . ).2478  2.260  2.6273
60 -.0959  .2930  1.3194  ).JuM  2.3603 2. 2u6s
80 -.124) 7200 1.3200  1.8235  2.4492  2.904)
1.00  -.1495  .244y  1.315%  ).6500  2.%2%4  3.0333
1,20 -.1722 .08 13067 1.8  2.4007  3.1%2)
1.40  -.1920  .692)  1.2943  1.8827  2.6605 3 2601
1.60  -.2092  .6654 1.2292 1.6%01 2.718  3.3200
).80 .. 220 L6395 12621 1. 698 2.750 J.433)
2.00 -. 23606 6144 1.:402 1.891s 2.7%4) 3.51%
Tablo 3.3. 3 parametreli lognormal dadilimin

frekans faktdri
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CV=(eSx2 -1)1/2 (3.12)

c «t® ». 3C (3.13)
8 v Vv

8 6 b 2
Ek-Cv K SCV 4 15.Cv + 16 CV (3.14)

z (k) deferleri T ve Cv'ye bafjly olarak tablo 3.2'de

verilmigtir. 3 parametreli lognormal dafilamda z(k) deferle-

ri T ve Cs'e bafdli olarak tablo 3.3'de verilmigtir.

Lognormal dafilaim x'in sadece pozitif dederler almasi,
dailamin pozitif garpik olmasi ve kullaniminin kolay olmasi
dolayisiyla hidrolojide gok kullan111r.[tzﬁa

3.3. GAMMA DAGILIMI

Gamma dadilaimi hidrolojide gok kullanilan garpik bir
dagalamdar. 1, 2, 3 prametreli tipleri vardair. Bu dagilam
defiskenin pozitif deferleri igin tanxmlénmls pozitif garpik
bir dadilim olmasi sebebiyle hidrolojide kullanilmaktadirJ4.2.%)

Bir parametreli gamma dagiliminin olasilik yodunluk
fonksiyonu; /

P(x)= 3 X a-1 -x.
r (a) . . X>0 (2.15)

seklindedir.y dafilimin tek paramectresidir.
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Eksik gamma dagilaimi adiylada bilinen iki parametreli
gamma dagiliminin olasilik yogunluk fonksiyonu (3.15) denk-

leminde x yerine B> 0 gartiyla X/ B konularak;

P (x) L x°-1e-X/B x>0 (3.16)
ger (a)

elde edilir.

Dagilimin ave B parametreleri x ve Sx'e sdyle baglidar.

= 2
sy o (3.17)
X
2
e A (3.18)
X

Gamma daglim fonksiyonunun dederleri tablo 3.6 ve
tablo 3.7'den belirlenebilir. Tablo 3.4 Xtdegerlerini verir.
X'lerin hesaplanmasi igin su egitlik kullanilar.

x,=2X/ B (3.19)

Pearson tip III dagdilima adiylada bilinen 3 parametre-
1i gamma olagiliminin olasilik yodunluk fonksiyonu (3.15)

denkleminde x yerine (x-xo)/gkonularak;

1 -1 =(x=x_)/
PEX)= (%=x.) % 0’/B x>x_ (3.20)
g® 1 (a) » | v

elde edilir. Bu dafilimain Bzellikleri:



X = X+ @ el £y 3%
sxzza g2 (3.22)
LR - (3.23)

gseklindedir. Pearson tip III dagiliminda gi@izlemlerden X ve
Sx hesaplanir. (3.21), (3.22), (3.23) denklemlerinde yerine
konarak » B %g parametreleri hesaplanir. K frekansfaktdri

a
CS garpiklik katsayisina ve T diniis araligina bagli olarak

tablo 3,5'de verilmigtir. Tablodan okunan K frekans faktiri;
x=x+K.5.% (3:24)

denkleminde vyerine konularak rastgele dedigken degerleri

[l
.

SS9 o

OHNWAIAVEOAYOY OMNWAEVANYNDY OFHNWHRUVWANYD WO

tToo0oO0000O DO

-1.363 ~-1.206 <-1.064 ~0.838 -0.210 0.719 1.339 1.925 2.108 2.489 2.666 _3.211 3.745 4.955
-1.449  -1.243 -1.086 -0.844 -0.195 0.732 1.340 1.510 - 2.087 2.455 2.626 3.149 3.661 4.815
-1.518 ~1.280 ~-1.107 ~0.848 ~0.180 0.745 1.341 1.89% 2.066 2.420 2.585 3.087 3.575 4.673
-1.588 -1.317 -1.128 ~0.852 -0.164 0.758 1.340 1.877 2.043 2.384 2.542 3.022 3.489 4.521

bulunur.
o T a-uo lnhi:né;i-)‘m_”
1.0101 1.0526 1.1111 1.2500 2 5 10 20 25 . 40 50 100 200 1000
Asilma olasilaf: (1)
Cq 99 95 %0 80 50 20 10 5 & 2.5 2 1 0.5 0.1
3 0.667 =0.665 ~0.660 -0.636 -0.396 0.420 1.180 2.003 2.278 2.867 3.152 4.051 4.970 7.1%2
2. -0.690 -0.688 -0.681 -0.651 -0.390 0.440 1.195 2.007 2.277 2.855 3.13 4.013 4.909 7.034&
b 8 <0.714 <0.711 <0.702 -0.666 -0.384 0.460 1.230 2.010 2.275 2.8B41 3.11& 3.973 4.B47  6.515
2 -0.740 -0.736 <0.724 -0.68) - -0.376 0.479 1.224 2.012 2.272 2.827 3.093 3.932 4.783 6.754 ]
2 ~0.769 <0.762 -0.747 <-0.696 -0.368 0.499 1.238 2,013 2.267 2.811 3.071 3.889 4.718 6.672°
2 0.799 -0.790 <0.771 -0.711 -0.360 ©0.518 1.250 2.012 2.262 2.793 3.048 3.845 4.652 6.5.8
2 -0.832 -0.819 -0.795 -0.725 -0.351 0.537 1.262 2.011 '2.256 2.775  3.023 35.800 4.584 6.423
2. -0.867 0.850 <0.819 -=0.739 -0.341 0.555 1.274 2.009 2.248 2.755 2.997 3.753 4.515 6.296
2. -0.905 -0.882 ~0.844 -0.752 -0.330 0.574 1.284 2.006 2.240 2.735 2.970 3.705 A.4&4  6.368
p 0.9%6 -0.914 -0.869 <0.765 -0.319 0.592 1.294 2.001 2.230 2.712 2.542 3.656 4.372 6.039!
2 -0.9%0 <0.949 -0.895 -0.777 -0.307 0.609 1.302 1.996 2.219 2.689 2.512 3.605 4.298 5.908 .
. -1.037 <0.984 -0.920 -0.788 -~0.29¢ 0.€27 1.310 1.589 2.207 2.664 2.881 3.583 4.223 5.775,;
‘ -1.087 -1.020 <0.945 -0.799 -0.282 0.643 1.318 1.961 2.193 2.638 2.B4B 3.495 4. 147 5.e42
. -1.140 -1.056 <0.970 -0.808 -0.268 0.660 1.324 1.972 2.179 2.€11 2.E15 3.444 4. 069 5.507
4 -1.197 -1.093 <0.99% -0.817 -0.254 0.675, 1.329 1.962 2.163 2.582 2,780 2.38%8 3.9%0 5.2
. ~1.25% -1.131 -1.018 -0.825 -0.240 0.690 1.333 1.951 2.146 2.552 2.743 3.330 3.910 5.i1%
g ~1.318 =1.168 -1.041 -0.832 -0.225 0.705 1.337 1.938 2.128 2.521 2.706 3.271 3.828 5.0%85

-1.660 -1.353 -1.147 -0.854 -0.148 0.769 1.339 1.859 2.018 2.346 2.498 2.957 3.401 4.382

-1.733  -1.388 -1.166 -0.85% -0.132 0.780 1.33% —1.839 1.993 2.308 2.453 2.851 3.312 &.24&
-1.806  -1.423 ) 383 -0.857 -0.116 0.790 1.33) 1.819 1.967 2.268 2.407 2.824 3.223  &.100
-1.ug -1.458  -1.200 -0.857 -0.099 0.800 1.328 1.797 1.939 2.227" 2.359 2.755 3.132 3.956
-1.95%  -1.491 1,216 -0.8% -0.083 0.808 1.323 1.77¢ 1.910 2.185 2.311 2.686 3.061 3.1
-2.027 -1.524 1,231 -0.855 -0.066 0.8516 1.317 1.750 1.880 2.162 2.261 2.615 2.949 3.%eé
-2.106  -1.555 -1.245 -0.853 -0.050 0.824 1.309 1.726 1.849 2.03% 2.211 2.5 2.85 .52l
-;.gl =1.586 -1.258 -0.850 -0.033 0.830 1.301 1.700 1.818 2.053 2.159 2.472 2.763 3.377
-2.252 -1.ei16  -1.270 -0.846 -0.017 0.836  1.297 1.673 1.785 2.007 2.100 2.300 2.670 3.233
=2.326 -1.645 1282 -0.842 O 0.842 °1.282 1.645 1.751 1.960 2.054 2.32¢ 2.576 3.0%0

Tablo 3.5. Pearson Tip III dadiliminin frekans faktdrd
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3.4 LOGPEARSON TIP III DAGILIM

Tagkan debilerinin lofaritmalarinan Pearson tip III
dajialamine uydufu kabullidir. Bu olafiam hidrolojide gok kul-
lanilan bir dafjialamdir. VYs=2&nx defigkeninin frekans faktéri
teblo 3.5'den diinllg araligina ve logoritmalarin garpiklik
katsayisaina bafjly olarak okunur. Tagkin olebisi;

Y =Inx, = y+k.Sv (3.25)
denklemiyle hesaplanar.
3.5. GUMBEL DAGILIMI

Dagilamin iyilifi hakkinda kesin bir sonuca varmak
mimkiin olmamakla birlikte, Fisher-Tippett Tip I dadilimi
adiyla bilinen Gumbel dagilami hidrolojide engok kullanilan

olasilik dagdilimidir. Gumbel dagiliminim oplasilik yogunluk
fonksiyonu;[),2,3,10),12)

S
P (x)=exp -exp (-y) = e (3.26)
y=a (x=-g) : (3.27)

-e- alx=p) :
P (x)=e (3.28)

seklindedir. Dafilamin 4 ve g gibi iki parametresi vardar.
Gumbel dagiliminin Hzellikleri;

s. B, 0,5772
Q

(3.29)

S i . 1,28255 —EE3.30)

a {8 a
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CS=1.1b ke 1)
k=b.5 (3:32)
seklindedir.

Gumbel dagilaminin parametreleri analitik yoldan gu

denklemlerle hesaplanair.

o = eahESa (3.33)

SX

x -0,45.5x (3.34)

™
I

Parametrelerin grafik yolla bulunmasi gdyledir. Gumbel
olasilik kafidinda isaretlenen noktalarin dodru etrafinda
bulunmalari Gumbel dadilminin uygunlugunu belirtir. Gumbel
olasilik kaidinda igaretlenen noktalar arasindan gz kara-
riyla bir dogdru gegirilebilecedi gibi, hesapla (3.27)den bir
dogru denklemi vyardimiylada dogru gegirilebilir. Olasilaik
kagidindan X0,25, X0,368 X0,75 deferleri okunur.[123,10,0),/Z]

= 0,6359 (X0,75-X0,25) (3.35)
B =X¢0,368) » (3.36)

denklemleriyle o ve g parametreleri hesaplanir. Elimizdeki
gbzlem sirelerinden daha biiyiik siireler igin taskin debileri,
Gumbel dadilimi kullanilarak dogrunun enterpolasyonuyla
tahmin edilir.[1,2]

(3.26), (3.27), (3.33) ve (3.34) denklemlerinin dizen-
lenmesiyle;



denklem
hesaplar

lemiyle hesdpl am: K e |

y==1n(1ln -ro— )

denklemiyle bulunur. K frekans fakttri;

R MMM Lis (3.39)

SN
denklemiyle hesaplanir. YN ve SN deferleri eleman sayisins
bafli olarak Yn deferleri tablo 3.6 da SN deferleri tablo
3.7 de verilmigtir.

" 0 1 2 3 . . . 7 [ ’
10 |0.4952 | 04996 [ 05035 |05070 |05100 |05128 | 08157 | 0.6181 | 0.8202 | 0.5220
20 | 5236 | se52 | s268 |, 6283 | 20 | sap0 | 5320 | &332 | 5343 | .sass
%0 | 5362 | 831 | s380 | 5388 | 5006 | 5402 | 5410 | S8 | se24 | sam
40 | 5436 | 5442 | 5448 | 5453 | 5450 5463 | see8 | 5473 | 8477 | 5481
50 | 5485 | 5480 | 5403 | 5497 | 5501 | 5504 | ss08 | ss1 | ss15 | sere
60 | 5521 | 5524 | ss27 | 8530 | 5633 | ss3s | 6538 | 5540 | 5543 | .soas
70 | 5548 | sss0 | sss2 | sss5 | sss7 | sseo | seer | sses | .sses | .seer
60 | 5968 | s570 | s572 | 5674 | ss76 | o578 | sse0 | .sse1 | sses | sses
90 | 5586 | 5587 | 5530 | 5501 | ss62 | 5603 | 5505 | ssee | sses | .ssee
wo | %600
Tablo 3.6. YN deferleri
o [ 1 2 3 4 s v 7 . ]
- = —

09496 | 09676 | 09833 | 06071 | 1.0005 | 10208 | 10316 | 1.0611 | 10083 ! 1238
10628 | 10606 | 1.0754 | 1.0811 | 1.0864 | 1.0015 | 1.0081 | 1.9004 | 19047 | 1.90%3
11124 | 11150 | 11183 | 11226 | 11266 | 11286 | 11313 | 11238 | 11783 | 11282
11413 111436 | 1.1458 | 1.1480 | 1.1490 | 1.1518 | 1.1538 | 1.1657 | 11674 | 1.1580
11607 | 11623 | 11628 | 1.1658 | 1.1667 | 1.9681 | 11606 | 1.1708 | 1.1721 | 1.97¥
11756 | 11770 | 11782 | 1.1763 | 19803 | 11894 | 19824 | 19834 | 1984
19854 | 11863 | 19873 | 11881 | 11800 | 11606 | 1.1906 | 11915 | 11623 | 1.15%0
19932 | 11945 | 11953 | 11856 | 1.1967 | 11873 | 1.1950 | 1.1887 | 11904 | 1200
12007 | 12013 | 12020 | 12026 | 12032 | 12038 | 12084 | 12040 | 12086 ;| 1 2900

EggycEsENg
-~

Tablo 3.7. SN deflerleri
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BOLUM &
4. DAGBILIM FONKSIYONLARININ SEGIMINDE KULLANILAN UYGUNLUK
TESTI
Uygunluk testlerinden en uygun, en iyi dagilimin segilmesin-
de yararlanilir. Kullanilan gegitli test ydntemleri vardir.
Bu sainama vy#ntemleri bir tagkin dizisine wuygulandiginda
tutarsizlik gdrilebilir. Bir sinama ytntemi belli bir dagi-
limin uygun oldudunu saptarken, diger sinama yBntemi bagka

bir dadilimin uygun oldugunu saptayabilir.

Tagkin frekans dadilimlarinda en gok kullanilan uygun-
luk testleri Khi-kare (xz) ve Kolmogorov-Smirnov dur.[&i]

L.1. KHI-KARE (x%) TESTH

Rastgele degiskene a2it N elemanli &rnedgi m sinifa
ayirarak her siniftaki Nj eleman sayisini hesapliyalim. Ayni
sinif araliklari 1igin hesaplanan olasiliklar pji olsun.
Kullanilan indis;

Ni-NP, 2
( a2 (L.1)

m
X2= z
i=1 NPi

seklinde hesaplanir. Serbestlik derecesi =m-1 dir. Segilen
dadilim fonksiyonunun n sayidaki parametresi &rnekte hesap-
lanirsa serbestlik derecesi sd=m-n-1 dir. G&zlenen frekans
dagiliminin segilen teorik dafilima uygunludunun kontrold
igin, segilen anlamlilik dizeyine gére tablo &4.1'den asilma
olasiliga xza okunur. Bu deder denklem (4.1) den hesaplanan
deger ile kiyaslanir. Eder x2 degeri xzq dederinden kigikse
hipotez kabul edilir, aksi ise hipotez reddedilir.

\
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2

x¢ testinin wuygulanmasi sirasinda sinif araligdi sayi-

sinin 5'ten biliylik olmasi, her sinif aralifina en az 5 gdzlem
gi1nif araliklarainin aynil geniglikte segil-
Ancak Piolasiliklari esit olacak gekil-

uygundur. Sinmf araliklari saylsl Ve

diigmesi uygundur.
mesi gart degildir.
de (Pi =1/m) segmek
gsinif sainirlari gizlem
verilmistir.[zﬁ,é)

sayisina bagli plarak tablo 4.2'de

Yaniima Olasiligs

s. d. 0. 10 0.05  0.025 0.01 0. 005 0.001 |
1 2.706  3.81) 5. 024 6.6735 7.879  10.827 |
2 4.605  .00] 7.378  9.210 10.597 13.815 |
3 6.251 7.815  9.348 11.345 12.838 16.268 |
4 7.770 .48 11,143 13.277 14.860 1B.465
- 0.236 11.070 12.832 15.086 16.750 20.515
6 10.645 12.502  14.449 16.812 18.548  22.457
7 12.017 14.067 16.013 18.475 20.278 24.322
) 13.362  15.507 17.535 20.000 21.955 26,125
0 14.684 16.010  19.023 21.666 23.580 27.877
10 15.087  1B.307 20.483 23.200 25.188 29.588
N 17.275% 10.67% 21,020 24.725 26.757 31.264
12 18.540 21. 026 23.337 26.217 28.300 32.909
13 10.812 22.362 24.736 27.688 .20.819 34.528
14 21.064 23.685 26.119 20.141 31.319 36.123
1% | 22.307 24.006 27.488 30.578 32.801 37.607
16 | 23.542 26.206 28 845 32.000 34.267 39,252

|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
17 1. 28,769 2. 007 30.191 33.409 35:718 40.790
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

18 25.980 28.860  31.526 34.805 37.156 42.312
10 27.204 30.144 32.852 36.101 38.582 43.820
20 2R.412 3).310 34370 . 57.555 39.997 45.315
21 29.615 32.670 35.479 38.932 41.401 46,797
22 30.813 33.024 36.781 40.289 42.796 48,263
23 32.007 39.172 - 38.076  41.638 44.181 40.728
24 33.106 36 415 30, 364 42.0R0 45.558 51.179
2D 34.382 37.652  40.646 44 214 46.028 52.620
6 35.%56%3 3R AR 41.023 45.612 48.290 54.052
% 36.74) 40.117 43.104 46. 0K 49.645 55.476
8 37.916 41,1337 44 .46] 48.278 50.903 56.893
29 309. 088 §2:%5% 45.722 49.588 S2:330 .~ 98.902
30 40.256 43.773 46.979 50.802 53.672 59.703
35 46. 050 RO ML 53.203 57.382 60.275 66.619
40 51.80% 25.798. 9.3 $3.90091 66.766 73.402
45 57.565 61.656 65.410 69.9057 73.166 80.077
50 63.167 67.505 71.420 76.154 79.490 86.661

Tablo (4.1) Serbestlik dereceleri ve anlamlik diizeyleri

igin x2 degerleri
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Simif Araligi

Ornek Blylik1Ggi Sayisi Simif Sinirlari (% P)
20-29 : B, 2V, SU, 80, 84, 100
30-39 U1, 580 ey 90, 72, 86, 100
4L0-49 Uy 11, B85. 0%, WS, 98, 57,7, 69,10
50-100 10 0, 10, 20, 3, W, U, &0, 70, 80, 90,100

Tablo 4.2

4.2 KOL MOGODROV-SMIRNOV TESTI

Gizlenen eklenik frekans dagilaiminin teorik dagilima
uygunlugunun aragtirilmasi kullanilan ikinci test kolmogo-

rov-Smirnov testidir. Bu testte kullanilan indis
*
A=max|F(xj3)=-F (xq)] (6.2)

gseklinde hesaplanir. F(xji) bilyilikten kigiige siralanmig tagkin
dizilerinin eklenik dagilim fonksiyonu, F‘(x1)=i/N seklinde
hesaplanan eklenik dafilim fonksiyonudur. p deferi g#izlenen
ve teorik eklenik dadilimlar arasindaki farklarin en blyigi-

gy

N eleman sayisina ve gegitli anlamlilik dizeylerine
gire Aa dederleri tablo 4.3 de verilmigtir. Hesaplanan A
deferi tablo 4.3 den okunacak olan pq deferinden kiigikse bu
dagilim a anlamlilik diizeyinde kabul edilir, aksi taktirde
reddedilir. e

2.0 2.10 0K

Y 4

S 245 0.51 1.56 8T
0 033 0.37 241 143
-] b ir4 030 0.2¢ 0.40
A ] 133 228 229 338
3 P} a3 . (s 32 |
30 2.9 2.2 93¢ P = | \
S (18 0.20 0.23 b I
40 017 019 022 0=S
45 0.18 0.18 " 023 .24
50 0.25 027 2.19 03
b 74 22 3 s
>50
vN - VN X v N

Tablo 4.3 Aa deferleri
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BOLUM 5

5. TURKIYE AKARSULARINDAKI TASKIN DEBILERI

Tirkiye'nin en biiyiik havzalarindan Sakarya, Yegilir-
mak, Kizilirmak, Fairat, Dicle ve Ceyhan havzalari segilmig-
tir. Her havza igin 7-10 yi1l arasinda segilen toplam 50
8lglm istasyonu belirlenmigtir. Bu 8lgim istasyonlari belir-
lenirken yapilan @lgimlerin uzun siirelil ve kesiksiz olmasina
taskinin bozulmamis olmasina dikkat edilmigtir. E.i.E.i'nin
hazirladidar su akim vyilliklarindan 16-25 yi1l arasinda
dejigen tagkin debileri alinarak, her akim yi1li igin tablo-
lar halinde verilmigtir.[)4)



22

1964
IST. ISTASYON MAX.
NO ISMI DEBI
" R Cayi
1212 S%rzitfl‘::rc g 45,7
nsiz ay!
1219 ‘gci"qt;cson ¥ 64,9
3 Kocasu 158
12272 Rustemkoy
Sakarya Nehri 43 .5
1224 Aktas c 3
Alada ay! I
1233 Karck%y , o
12472 ?(gir(glryc Nehri 139
g Kirmic ~ Cayr . .
1245 Kok sir Ko)LINUSu 2%
1 Porsuk Cay!
e 'Eskisenir -
. -Kelkit  Nehri
401 g 176
: /e Si Nehri
107 ;k%%elxrmok e 940
;09 |Gekerek Cayr
i - Akcakecli Kop —
i 1412 -Qorun Gat Irma.
I 7 Seynogly -
i . an | Yesiuirmax  iNensi :
e !G'o'mei.br:.?;f ‘ i18
418 | e 9| 26,8
-, s | Kelkit  Cay!
*¢¢ |Cicekbiiki s
‘501 |Kizitrmak  Neh.
507 Namula 465
*517 |Karonuk Dere
S1 Seaatl 81,2
1624 Gdkurmak 145
Kuylus -
Kizihirmak eh.
532 ﬁijlse'nir K?\,P' 522
1&a 1z:lirmak eh.
%35 |Sodctihan 318
538 | Devres )
538 | celiieibas . | =
- Cevres Cay
S B -
Ceynhan Nenri
2001 K'\zvuzlu 366
2004 |Ceynan  Nehri
Msis —
2005 ’&‘keg‘_[mn Nenr, 100

YiLl
IST. ISTASYON MAX.
NO ISMI DEBI
Goksun Nehri
2006 | Foraahmet | 31
Goksun Nenri
2008 | Poskoily 105
, Aksuy  Nehri
2010 Kirtleravsar; 259
2015 | Hurman SUYU - | 3571
eyhan Nenhr:
2920| Relantas _ -
21072 M(;Jlrl?t Nehri o
= Firat  Nehri
2119 Kiemoh Boécizn 382
. Murat Nehri
2122 | Tytak 392 |
. M 2z CG { s
233 | Melakbahce. - |
s Munzu? Cavy |
227 | Dedikusao; 19¢ |
S Sirat Nepr : :
273 Sc??sa qugw‘gc 452 |
38 [Bamens - =
.=~ | Nizip coy e
220, | Dangogiy st
-2z, |Goyniuk Cavy:
.54 Ca;’l/nﬁaz:V -
.s9 | Galti  Cay:
2°37 | Daziax -
2 Garzan Cay:
2503 Besiri — : 581
~~ | Dicle Nehr: i
2825 Diyarbakir 1533
~c | Dicle  Nehr:
2838 GCizre =
; Batman Cayi |
2€2 Malabadi r)zbc i . |
<-~ | Dicle  Nenr: {
2877 Cayoni - -3
an| Za Suyu =1
2820 izzgmc;i% |
e ap uyu —
2€ 21 Musahan i
cn,| Kezer GCay j
2874 | Pinarca e
" Hezil  Lay:
2675 Girikhan_ -
2675 Botan Cay: -

Billoris
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1965 U Y

IST. ISTASYON MAX. iST. ISTASYON MAX.
NO ISMI DEBI NO ISMi DEBI
e[Sl O g0, 2006 | or Ganmet | 7043
1219 |Dosiz Loy gy g SoUR R Vi | 44,6
Yool égg?esfgké‘/ 146 2010 ﬁ%?tulerovl\lgrr‘;i 209
1294 IS\?(l;cérga Nehri 137.8 2015 ?ourmnh uyu 34,5
1233 [flodg Con 296 20%0| Repen e[ 1153
1242 ?(uql((_gg{yc Nehri 251 21072 g&'ﬂﬁ” Nehri i
1265 (AT 78hris430 2119 | Kemoh Soace | 498
1248 &ﬁj‘g‘ghir@‘/' - 2122 ”{'ﬁj{gﬁ Nehr: 1390 |
MO ikgw ' |ser 03 | Meldancy' | -
Lo ;;;%?iehrmok‘?.iehri 800 2147 g:ﬁf;;scccf”' T61
| 1409 | A, e " 4hp | = 51 |Eavea Ao | 498 |
|2 RNEE else,r | - 26 |ogfle 0 | o |
| 8 [deet s 200 [BERoe " | =
14ig [{Rgen VO oy o Pk LoCpIl SO - |
72 (e | o el = 4
S0 |78 2603| gagen C<r | 455
Ri7 ggtgglt'llf - 23,0 2605 gii%erbcx:\:%h“ i
g4 ?(S;ll_\:;jcx 147 : 2608 8:(;}2 Mehr: =
92 R ion 299 { 2012 [ BT koo | 45
535 |Soguine, - |218 2617 [Cayons | =
oo gg‘l]‘.r':ekiibcs::ayl = 2620 5;&7\(;;' e st
— %i‘(c‘;f;cs; VL - (AXA .:a%psahcnsuyu =
200 [0, o [500 T i
200giEsinon VeV iigss T ~RalliDE
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196 6
IST. ISTASYON MAX.
NO ISMI DEBI
. Porsuk Cayi
1219 |DIEIE_ YO | 57,1
. Kocasu
1222 |Ristemkoy 121
Sakarya Nehri 23,1
1224 Aktas ”
snan |Aladag Cay! 2
1233 Karak%y - 79
763 [ ||
3 Irmir ay! =
1245 %&ng:r ’r%'d)érijsu 660
4 Porsuk Cayi
Kot 'Eskisenir -
4 -Kelkit  Nehri 8
401 e 469
-~ Yesitrmak Menri
LA el o=
409 [Nt Xhp | 9995
% corom Cat  Irma.
-3 . Serociu 48,8
- n | YeS:UrmMaK  enfl
o ;dee‘.én‘j 88,6
;g | Jesakan  Lan
*iv | Hovza .
 ~n | Ketkit cay! =
*<¢ (Cicekbiiii
S04 Ko;znl:’rgmx Neh. 348
-g-~ | Karonuk Dere
S17 1Sataatl, 100
524 |Gokirmak
Auylus 167
537 |Kiziirmak  Neh.
°°° |Gilsehir Koo | 285
¢ |K:z:lirmak Meh.
399 IS68 hubiea 206
s2g | Devres GCan
30 lCoiimnas T | -
‘52g | Cevres Cay: o
Sulak basi
n Ceynan Nenri
2061 | Rk sin 755
2004 [Ceynan Nenri -
Msis
Nenr,
2005/ xeypan N 89,4

SuU

YiLl

IST. | ISTASYON MAX.
NO ISMI DEBI
2000 | B e | 56,5
augs [Goketn NS | 136
2010 f\(li(j?tuleravﬁg?{i i
2015 | Hurman SUyu | 26,4
el 2
2192 gd;lrgt Nehri 2

219 | kemoh Sodo | 210
222 h{l&:g": Nehri 479
23 | dancd | -

EE N R
- 36 gggants,tasue”i -

20 L'\‘Jcizz.';%::;i'?cy. b

787 28y P -

2503 | gagan Goy: | age
2835 Bii%erbakidremi i
2396 gl.ﬁg Nehri B

25 | RO T o | 1766
229 &inslign‘j Nehr! =

20 S o | o

HALER W | .

g9ach B Y |

T

2516 g?l{:r?s - w
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1967
IST. ISTASYON MAX.
NO ISMI DEBI
k Cay 2
12172 SPocrzilujlor; y T4
Dinsiz ay!
1219 Yagbasan y 53,1
Kocasu
1222 |Riistemkoy 106
Sakarya MNehri
Alada ay! 134
1233 Koruk%y _
12472 ?(gl{(g:'yo Nehri T4I
Kirmir  Cayr . .
1245 Kclks:r Kﬁjy)fUSU 220
1 Porsuk Cay!
id ‘Eskisenir -
‘Kelkit  Nehri
01 (£, 508
. Yesiirmak Mehri
40?2 }éo\e g 926
ICekerek Cay:
409 ! Aeakeci  Xop | X710
<419 Qoren Cat  Irma.
412 ; Seynogiu 131
s Yesiurma«  Nenfi
18 IGomeign: | 113
i41g | lefsgkan V| 98,2
1,00 |Kelkit -~ Cay: o
'*¢¢ |Cicekbiiiks
3 Kiziirmak  Neh.
ih “ﬁmulck 678
1517 rant Jere
1917 Seiaatl 99,0
1624 |Gokirmak
Kuylus 363
1532 |Kizihirmaik ~ Neh. T54
: ﬁulsehir Kop.
164 1zihirmai Neh.
o8 6§dtmggn 360
1538 [Devres  Cay
2ltikgibas: -
1 Devres Cay1 | o
238 | Bulakbasi
2001 | Ceyhan  Nenri [ 419
Klavuz!u
2004 [Ceynan — Nehri [ -
Misis
2005 gkeg._[\on Nenr, 115

Su

YILI
IST. ISTASYON MAX.
NO ISMI DEBI
2006 | oK e mes | 41,8
2010 Q%?tulergvi\slgprn 71
201 | Hurmad SV | 49,0
2102 F(;/I(;Jlrént Nehri &
209 | kinoh Beaes | 63T |
2122 i‘_jﬂgtrg}t( Nehri 428 ;
03 | M3y’ | = |
25t |&onsa 0o |50
2158 écrgqnzsns.f& i i
260 |R2E o 7 | _
zies |Sntk S5 | _
ge7 [at, O 1 o
2603[ 8aan Ce7 | 4a3
2605 | Biserbaics | 24O |
2612 [ man Lo 1156 |
2617 |OcE; o | = |
2671 .Z—’-?;psahcnswz - ,g
TPl
225 [ B0 " | _
2826] oA b
Silloris -
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1968 SuU
IST. ISTASYON MAX.
NO ISMI DEBI
Porsuk Cayi 3
1212 Sarz?lor;y 65'81
Dinsiz ay! 50%%
1219 Yagbasan .
Kocasu
1222 | Riistemkoy 226
Sakarya Mehri
1224 Ritas 3 2ok
~ |[Alada ay! 445
1233 éur‘?kgy
Sakarya Nehrl
1262 |Rak | a4
Kirmic  Cay! | .
1245 Kclnkrg!nr '\r(/'dj;rijsu 899
. Porsuk Cay!
1248 IEskisenir -
-Kelkit Nehri
1401 L Fatis 1020
/ 3 e \ '
132 :%% .ehrmox Menr! 1108
. ~a |Cekerek Cay
408 | Aleakecs _ <op | 357
14°7 Qorum cat  Irma.
- Seynoc.u —
7 . Yesiuirmar  vens.
1. 3 omeis . 195
s Bsse " m
s | Ketkit . Tay:
r LSRR DK -
a+ |Kiziirmak Nen.
2 Yamulc 01
1T |gatia | 139
1624 |Gokirmak
Kuylus 125
1522 [Kizlirmak  Nen. 8
U ¢ |Gulsehir  Kop. 79
1555 |Kiztrmmak  Neh.
il 5 e 493
1538 [Qevres — Cay!
eltikcibas: -
152g | Cevres  Cay:
| Bulak=asi -
- | Ceyhan Nenr!
200 § s 785
2004 | Ceyhan Nehri
Msis -
2003 gfg ar  Nenr, 142

YILI

IST. ISTASYON WX
Goksun Nehri

2006 | Raraahmet ' | 60,4
Goksun Nehri

2008 | Poskofly 89,4
Aksu  Nehrj

2010 | 'Kiirtleravsary 446

2015 t}iaurglrpon Suyu 9.0
Ceyhan Nehri 0

4k B9 Lol ' 196

A0z LENE" | 290
Firat,  Nehri

218 | Kemah BOQGIN 1159

2122 | Jurat Nehri |
Munzur Cay:i

%33 Melekba};éey 4

1 Munzu? Cavyi

247 | periieusas, ™

Gl TR R

2155 | Zirat @b

“vv 138agises ="

2'30 ::\J(llz'l‘%::‘_d:/ - ’
Goynux Cay: :

£105 Ccznae:: -
Calti  Cay: <

sl87 Daziak -
Garzan Ccy:

2803 | Sesir . 640
Dicle  “ehr: 3

2605 | Divarbai:s Tos

2608 81‘;:? Menri #

.» | Batman Cay:

2612 | Galavadi  Xop | 2322
el Py

267 :‘:’c'&gm Nenr =

2620 ZGP z :U‘,’U -
Jzumc-:

2621,' .-\ZA%DSGhCnSL:)IU =
Kezer Cavi

2624| Pinarca .
dezil yay:

2625 | Girikhan 4 =
3otan CQYI P

2626 Billoris_ o
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1969

IST. | ISTASYON MAX.
NO ISMI DE Bi
212 |Sorsuk Cayi 68,3
18 Dl ™ | -

1222 | RIS 6 162
1224 | aqkaryaenri 35,6
1233 Qggﬁ%yCaw 140
26 e Y| 67
245 [KE b s -

s 'Ef;%rksxg‘émrcayl -

401 gg%t Nenr | egs
107 }éesihrmok Mehri | g70
308 [ AbReres, et W
1432 %‘{ggﬂ irma| _

"278 I/%?nérig\:f e | 236
1418 | fvga Y97 | 51T
122 | &8 Kniie”™ | T%
S01 Ka;znl:;;\ox Neh| 617
‘Si7 ggggggﬁ Jere | 6544
o | g 393
e
535 [Slpumek | e | sa1

ot eg\'/‘risc bcs;vay, =

539 | Bikbon ~ | =

2201 &%CSIQ[U Tenr | Tors
2004 Chigir;nn Nehri | _

200s[Teypan Nenr [

SuU

YiLl
IST ISTASYON MAX.
NO ISMi DEBI
. Goksun Neh
2006 | Zaraah met ‘f 290
N S el X
Aksu Nehri
2010 Kurtleravsar) 496
2015 [ Hurman SUyU 1290
2020 ey N | 1690
21072 MaJlrLc’zt Nehri 13122
: Firat  Nebhri
219 | Kemah Bodaczi 767
192 1 " 109 |
253 | Ietatand |86
a9 | Munzuf Cay 259
éi4/ Der‘lKUSC‘.c e
231 Qc;rr?sa Cl'ejpgn 635 |
2558 f;:crgczzs:s“a&‘ 1320
780 (850 T [1eac!
-z, |Guynux Say: ;
2054 Cayaqaz: o i
18 Calti Gay: i
2157 Daziak G
R i
__ | Dicle e hr:
2825 D@ycrbcx:r 1976
5 Batmanr Cay
2812 V-c\c‘acrdib .’éb'c 1729
sa-- | DiCiE Nepr:
£ vClVOﬂ.J —_—
£ 20N : /Clp SL_","_ s
2620 i jzumci
8% = Musahcn e BN
~,| Kezer Caw '
2674] Pinarca -
= dezil  Layi
2675| Girikhan Bs
Botan Cayi ° ,
2878 Silloris e
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1970
IST. ISTASYON MAX.
NO ISMI DE BI
1212 [Eorguk Cayr | gg g
Dinsiz ay!
1219 Yclﬂ:]l;csor? 4
q Kocasu
1222 |Ristemkdy 185
19 94 Eiligrga Mehri 35,0
~ |Aladag Cay
1233 K,_.,Tkgy 428
Sakarya Nehri
12472 KQrg:-y 311
Ki ay! 4
1245 Kg(ng:g goprusu
y Porsuk Cayi
1248 ‘Eskisenir »
. -Kelkit  Nenr:
%01 e 424
. Yesiirmak “enri
402 réaie 479
: ! ekerek Caovy
-OQ Akcakech -(/Qr\ 1400
L gorumn Cat  irma

% B nogly 82,5

: i Yesiurma4  énsi
*'8 Gomeions : i
6 [y '] S8

~ S ‘(?lk!t :0‘,‘”

22 ICigek by 42,6
so; |Kiziirmax  Neh.

4 fcxrnu‘lc:k 343
R £ R
€24 |Gokirmak 59,5

Auylus
g2 |Kizihirmak Nien.
——— |Gulsenir Kop. | 331
53¢ [Kizlirmak  MNeh.
243 oguiluncn 233
538 | Devres Cay
Ce'.‘.ikcibcszvu/ .
sag | Bevres Cay:
gulak basi -
2 Ceyhan Nenr:
4Lk K\ ZVUZlu 324
2004 | Ceynan Nenri
Misis i
2005 Efcyr{mn Nenr: | 941

Su

YILI

isT | isTaAsYoN MAX.
NO ISMi DEBI
2006 | oK S mes || 2250
T Ml
2010 /;\(‘i(j?tuleruvzggi 184
2015 | Hurman Suyu 28,7
2102 gd&:lrlcjnt Nehri 1278
ns | et Ben |ser
22 it T My
2133 | Munzur Cayt 1479
267 | S can ! | 145
251 |Saiea .f’fhvrél_ -
e [, T [57
e |Soie, T o
2603 | §arzan Cey: 570
2605 gzislcfrbck'\{%h” 63
2606|256 NEhTi | 500
2612 | BIMen, Y9 | 912
Bl T | =
WH LR W | o
26721 .Zd?xpsahcnsuyu =3
2| Prere o Y | -
was] et T |
26726 g?l::r?s aisd T&O—
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1971
IST. ISTASYON MAX.
NO ISMI DEBI]
A P Cayi
1212 |S% .1‘&5 4 66,3
nsiz ay!
1219 Qc%t;oson 4 188
4 Kocasu
1222 |Rijstemkoy 132
~ |Aladag Cay 1
1233 Karok%v - 79
1247 13 |30
1 Kirmir  Cayr | 201
1245 |Kak sir Ko};;rusu
% Porsuk Cay! =
1228 'Eskisenir
4 :Kelkit  Nehri
1601 g 275
~~ Yesiirmak Mehr:
02 Kale 255 .
“.og iCekerek Coyr | 136 |
T-Y . Akcaxedi K0p
{7 Lorum Cat  Irma
2 . Seyroglu 80,9
-2 | Yesiirmax Nenti| 78,8
2.8 .;thme“.'dni_' : .
18 psesEn o3y [y
~s | Kelkit  Cay! 0.2
*<t | Cicekbiiki 30,
5o} |K:ziirmak  Ner| oag
Yamuia
-1~ | Karcnuk Jere
S17 Seiaatl 45,2
g24 |Gekirmak
Auylus 108
29 |Kiziirmak  Nen.| 280
s (E(xJ'g,seh':r Kc;\lp.h
53 Czilirmak eh. I
933 {868 inan 210
538 | Devres Cay
% | Calsikeibasy | 94,3
3ulak basi
- | Ceynan Nenr:
2001 glgvuzlu 437
4 nan Nehr:
2004 Mgis 1341
2008 gkecy_{\cn Nenr, 96,7

SU

YILI

IST. ISTASYON MAX.
NO iSMi DEBI
2006 | PRSSE ST | 46,1
2008 ggls(lfg?lg skl ot
2010 ﬁt?ﬂerav'\égpln 329
2015 | Hurman SUYU- | 40,5
2020 ST | 1200
2102 {F\Ddén(rtcjn Nehri 915
219 | kimeh Soaem | 37
7 s Bl
238 | ggNaey' | 342
TR AL
as | S0 I8V | 24
2186 | 548L.., o | J9F |
2160 |Govnge TS| 285
o7 |Sont, T [ 25
2603 | §aczan “cy: | 293
2605 | Biogrper " | 1217
2606 |Gizre | 3450
2612 | Balmare %o | 897
2620 ijggmw Suyu | 231

X2 .Z??J%uh:“.suyu 47"1
wae] Kot _Can |
2625 gﬁ*zi'klh:‘-cuyl =

2626| Sigrs 4%
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1972
IST. ISTASYON MAX.
NO ISMI DEBI
§ Porsuk Cayi 40,4
1212 S%Ez |lcrC P
i Nsiz ayl
1219 eclx%st;oscn 4 268
i Kocasu
1227 RUs?emk'dy : 266
1224 AS\?ckt%rsyu Mehri 25,3
: Aladag Cay
e
y Saka ehri
1242 KQ(@PQ 4
- irmi o
O T T e
. Porsuk Cay!
1248 3L dsenir -
. -Kelkit Nehr:
601 et . 388
LD Yesiirmak Menc: [540
= ;‘réo\e -
g 1Cekerek “ay: »
408 | isaiecs «ap |10
41 Gorum Cat 1rma. 46,8
1 SBYNoGLU :
‘. Yesiurmax  ~eénfi
>3 lGomeloni: 175
! (s o
as | fsseen ~ Jeeur
 ~s | Kelkit  Cay: 65 46
*<c |Cicekbiky
« |K:2iirmak  Neh. i
A ‘J’amu'.lck 5 388
rcan nik Dere 1
S17 ggggm 45,
s?4 |Gokirmak 165
Auylus -
K.zihrmak  Neh.
st Gulsenir K?‘lp.h 411
‘54¢ |K:z2lirmak Neh.
i Sbgdﬂdhonc 286
‘528 | Devres ay!
s Celtikcibas) 4 88,8
‘g2g | Cevres  Cay: [149
dulak basi :
2001 | Ceyhan  Nerr! | 557
Klavuzlu e :
2004 %';egihson Nenri 1030 |
2005 &(eg;[\on Nenr, 97,8 |

SuU

YiLI

IST. ISTASYON MAX.
NO ISMI DEB|
2006 [ERatn e | 75,0
2010 ﬁlﬁtl{ergvzgp;ri e
2015 | Hurman Suyu | 43,0
2020 R s | 762
21072 Majlrl?t Nehri 310%
2418 |ifermen Sona, | 42
2122 hﬁ:{g& Nehr: 488'
233 | MetGanee | | 630
251 | ey dove | 386
258 gczrgcfs-.cs"le'k- 5955
e R " jiodts:
aks JESTORK, 27 755
By LRl Y Fissl
0 RGN .
28305 8iisl§rbaki}rem: ! Tosk
sos[Bele "1
262 | Batmar Co%. | 2411
2877 8<§§an i 429;3
2620] £90 o > | 928}
28721 Z-".?JpsahcnSUY: 194 !
%2¢| Pnarea o | 243}
2625 'reiaerziilihc\nQayE . 189}
2626 Ehigs * 158
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1973 s YU

IST. ISTASYON MAX. IST. ISTASYON MAX.
NO ISMI DEBI NO ISMI DEBI
212 Sk " |20, 2006 | K SeRmpe™ ! 18,0
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BOLUM 6
6. UYGULAMA

Bu kisimda vyillara gdire verilen tagkin debileri
biyiikten kigiife siralandi. B&lim III'te verilen bilgiler
yardimiyla Normal dagdilim ve Lognormal dadilim igin ortalamz
ve standart sapma analitik yoldan bulundu. Gumbel dagdilimi
igin grafik giziminde kullanilmak (izere dodru denklemi bulu-
narak, gBzlenen debiler Gumbel olasilik kadidinda isaretle-
nerek gt@izlemlerin bir dodru etrafinda dadildigins bakildi.
Her dagilim igin Khi-kare testinde kullanilan x2 indisi bu-
lundu. VYapilan bu iglemler 1212 nolu dlgim istasyonu igin
agik bir sekilde verildi.

Normal Dagilam igin;

3.5. Denkleminden;

Ortalama=(45,7+70,5+74,L4+27,L4+65,8+68,3+66,3+66,3+40,4+20, 3+
30,5+26,1+18,5+29,5+33,4+37,3+39,6+34,9+31,7+17,7+
63:8+38,2+12,3)/23=40,53

3.6 Denkleminde;

Standart Sapma= [[ (45,7-40,53)%+(70,5-40,53)24+(47, 6-40,53)%.
(27,4-40,53)%4+(65,8-40,53)24+ (68, 3-40,53)2,
(66,3-40,53)°4(66,3-40,53)24+(40, 4-40,53)%4
(20,3-40,53)%+(30,5-40,53)2+ (26, 1-40, 53) 2+
(18,5-40,53)%4(29,9-40,53)2+ (33, 4-40, 53)2,
(37,3-40,53)24(39,6-40,53)24+(34,9-40, 53) 24
(31,7-40,53)%4(17,7+40,53)24(63,8-40, 53) 2
(38,2-40,53)%+(12,3-40,53)21/22] " 2. 18, 135



Lognormal dadilim igin;
3.10 denkleminden;

Standart Sapma:
=0,4271

3.9 denkleminden;
-

Ortalama=1n(40,53)-0,4271

2
=3.61
Gumbel dagilimi igin;
3.30 denkleminden;

a =1,28255 =
78, 135

=0,0707
3.29
B

denkleminden;

40,53-0,577,2
00,0707

32,37

denkleminden;

2 ol

=0,0707(x-32,37) dodru denklemi

minin noktalara

1n (1+(18,135/h0,53)2)

L8

1/2

bulunur.

A(0;32.37) B(3;74,809) seklindedir.

KHI-KARE TESTI;
Normal dagilim igin;

x=40,53 S=18,135 alinir.

Fix) Z X=X4Z.5 eleman sayisi
B2 ~0.8698 2528 * 4
0,4 -0,253 35,94 ] 7
0,6 0,253 45,12 ] -
0,8 0,8418 55,80 ] 2
£

Dogru denkle-



L9

4L.1 -cenkleminden

x2L(4523,0,8)% F9-25.0,2)°. (4-23.0,2)° (2-23.0,2)%

2330, 2 23.852 23.0,2 2. 0.2

(6-23.0,2)°
6

233 Buluntie .

Z degerleri normal dagilim tablosundan alainar.

Log-normal dagdilam igin x=3,61 S=0,4271 alinirak ayni

iglemler yapilar. x2=2,h3 bulunur.

Gumbel dagilimi igin;

x = 40,53 5=18,135 alinir;

K=y =YN <
F(x)=P y=-1n(-1n P) SN x=x+K.5 Eleman Say
g,2 = ) S B 23,68 | < G
0,4 0,0874 -0,407 33,13 5
0,6 0,6717 0,1326 42,94 ] 6
o, 1,5 0,898 56,83 2
> 6

L.1 denkleminden

2. (6-23.0,27%F (8.93.8 2)°(6-23.0,2)% 15-23.0.7)%
23.0,2 23.0,2 23.0,2 23.0,2

(6-23.0,2)
23.0,2

=2 Wh {-- Bolinurs
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Y¥EERRXHAVZA NOXRIEXRERENEHIR ISMIXXXEXXAXXEXISTASYON ISMIX¥X¥X
1212 FORSUE. CAYI SAZLILAR

141 68166 4P V-1 968 <186 §OTO- 18FY 1972 1973 1974 i9/5. 1978

JTATOE T AT SR 27 GBI 6B T T S6IS 6.5 40,4 20,

)

2
(%]
Lo
w
rJ
o~
[
[y
en}
w

77 1978371979 S 1SR0C 1981 Toge Heus " 1988 185" 1986 1787 1988

o P BB BF T BT O B DIN T e AR S8 SRS e e

SIRALANMIS MAXIMUM DEBILER

b
2
~
(2]
1%
E ]
0

5. 8.3 663 . bE.3 H5.8B: 63.B - 47.4 45.7 40.4. 39.6  38.

I Rt B SR (s BA BN R, B RRe) 8 BIRG TS M R R e RNl T D el R e B s

NORMAL DAGILIM LOGNDRMAL DAGILIM BUMEEL DAGILIMI
TALAMA = 40.53479 ORTALAMA = 3.610928 Y= 7.069285E-02 (X- 32.37272 )
SAPMA = 1B.13552 S.SAPMA = 4271593 A0, 32.37272 ),EB(3, 74.80981 )

X(0.25)= 27.5
X{0.368)= 32.37272
X(0.75)= S0.5
KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

2= T.304348 n2= 2,434783 A x2= 2.4747873
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KXERRRHAVZA NOXXXEKXXRXKNEHIR ISMIN ¥ ¥¥¥xki¥ISTASYON ISMI¥¥¥¥¥
1219 DINBIZ CAYI YAGRASAN

1964 1965 1966 M7 1958 tNeR 1970 AR 1972 197 1974 197G 1976
e e e e e e e e e e e e e e e e e e e e e e e e e e

2.9 82 57.1 S53.7 50.4 ————m ————r 188 268 70 145 206 S6

Y977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Be 182 186 146 169 141 106 119 3.5 133 131 131

SIRALANMIS MAXIMUM DEBILER

48 206 188 186 182 169 1456 145 141 133 131 131 119

Foe B 06 64,9 65,5 NP1 8k SI.7 S04 ~m=m  maem

. NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI

RTALAMA = 123.7652  ORTALAMA = 4.718524 Y= .0220316 (X- 97.57556 )

B.SAPMA = 5SB.19148  S.SAPMA = .4469049  A(0, 97.57556 ),B(3, 233.7436
X(0.25)= 82.1
X(0.368)= 97.57556
Y{0D.78)= 158.3

KHI KARE TEBTI

NORMAL DAGILIM LOGNDRMAL DAGILIM GUMBEL DAGILIMI

= 2 n2= 5.043478 #2= 1.130435

[memm—
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FEXRRFHAVZA NOXXRKERRRRANEHIR ISMIXXXXXXXXXXXISTASYON ISMINkxx¥

1222 KOCASU RUSTEMEOY
| 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Bice res— 121 106 226 162185 952 Dbt 096 148 382 foa . .
| 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1587 1988
' 203 171 174 189 - 258 296 126 243 51.5 @2.7 270 183
SIRALANMIS MAXIMUM DEERILER :
296 270 266 258 243 226 203 189 1BS 183 182 174 171
162 - 158 146 142 132 126 121 106 104_—89.6 827815 i
NORMAL DAGILIM LOGNDRMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 170.672  DRTALAMA = 5.078638 Y= 2.014307E-02 (X- 142.0269 )
S.GAFMA = &3.64728 S.5AFPMA = .3608498 AlO, 142.0269 ) ,B(3, 290.9616
X(0.25)= 125

)

KHI KARE TESTI

X(0.368)= 142.0269 ”
X(0.75)= 205

GUMBEL DAGILIMI
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EXRERRHAVIA NOXXXREXXKINEHIR ISMIXXEXXEXXXXXISTASYON ISMIXi¥ix
1224 SAEARYA NEHRI AETAS

BBL4 1968 1966 TIP67 198871969 TG IO 197 L SPGB 1974 $97e 1976

.5 37,8 23,1 22.1 - 6034% S5, & R i dulni> s o8I aed 20 1 BTex. A7

go77- 1978 1979 1980 19817 1982 1983 1984 1985 71984 1987 1988

?5.4 31::39.8 2258 3L 282106 Bl P28 .3 = A5ih 15.6 9.28

SIRALANMIS MAXIMUM DERILER

P1.7 604 AJ3eD 3PS -3V B: BB DB -3V 2 BN 228 BT 1. 28.3.:. 238

- -
.3 231 . 2&. o S S M, G o e s AR - Y RS VL ; 5 e

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI
ORTALAMA = Z2B.971Z ORTALAMA = 3.2399%6 X B.2S8820F ~02 (X= 21.98185 )
S.5AFMA = 15.53093 §.85AFMA = 5026057 OB -1 BCE - 5832373 )

¥LOTEBI—17 9
X(0.368)= 21.98135
X(0.75)= 37.3

FHI EARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM : GUMBEL DAGILIMI
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: g Y ALADAG CAYI VARAYOY
obh 1965 1966 1967 1968 1969 1970 1971 1972 1572 1974 1975 1976
B9 094 - 279 134 445 140 L4828 179 201 180351 428 113
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
P2 286303 434 379 379+ 121--32% 452 + 249 &7 101
SIRALANMIS MAYIMUM DEERILER
73 445 434 428 428 379 379 351 3I23 303 296 279 250
b19 oai 179 152 180 . 140 138 (IER T 3P0 ¢ ] 113 101
NORMAL DAGILIM LOGNORMAL DAGBILIM GUMEBEL DAGILIMI
ERTALAMA = 269.16 ODRTALAMA = 5.448581 Y= B.B&BS12E-03 (¥— 204.0984 )
I5.5AFMA = 144,562z S.58FMA = .S034373 AlD, 204.0984 ),B(3Z, S42.3738
= X(0.25)= 192
X{0.368)= Z04.0934
XLD-TS)= 375
KHI KARE TESTI
| =

NORMAL DAGILIM LOGNORMAL DAGILIM

[
X
Ak}
M
[

)
I
7]
-
-
L)
o
bl

7. 600001

M= 2.4

e =
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FXERRKHAVZA NOXXXXXXREANEHIR ISMIXXXXXXXXXXXISTASYON ISMIX¥¥ix
1242 SAKARYA NEHRI KARGI

§0L4. 4965 - -1966 “1967.. 1968. 19869  3970. 31971: :1972.; 197X 1974 39 7a: 1976

1369 ST 251 181 A74° Y2875 S11TT10F T TR 1R 187 308 121

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

818 127 - 215 206 348 497 A26 : 227 131 12876 205 87.4

SIRALANMIS MAXIMUM DEBILER

B4 48 811 308 287 S2hl. 2t - 227 2% 20 P08 A R7 1]

e e e e e e e e e e e e

141 33935l 127126 ¥21l- 2387 114 - FE1 102 87.& 87.4

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 191.16 ORTALAMA = 5.1393576 Y= .0132834 (X- 147.722Z )
§.5AFMA = ©6.5153 S.S5AFMA = .4765178 A(O, 147.7223 ),B(3, 373.5681 )

X(0.25)= 122
X(0.368)= 147.7223
X(0.75)= 243

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM . GUMBEL DAGILIMI

x2= 10 ¥2= B8.399999 x2= 13.2
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FEXEEXHAVIA NOXXEXKXXEANEHIR ISMIKEXEXXXi%¥¥¥ISTASYON ISMIXX¥¥¥
1245 KIRMIR CAYI KAKSIR KOPRUSU

Noss 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

R e e e o e 5 2 N

=01 470 660 220 B9F ———mm ————e 201 180 214 417 355 224

?977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

E14 208 " 271 307 2947 487 7134 299 174 174 Sé64 112

i
b

SIRALANMIS MAXIMUM DEBILER

iB?? 60 S64 4B7 430 417 355 314 307 301 299 294 271
-

§224 22 Z14 204 201 180 176 176 146 112 ——-= ———o

- —

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
| BT AR e SNBSS 5~ e . o S SRR e~ 8 SRS S S5 o S N R O S S5 DR S0 SN
ORTALAMA = Z23.956C ORTALAMA = ©T.63B756 Y= &6£.909598E-07 (X- 240.44935 )
S.5AFMA = 1BG5.546% S.5AFMA = 5326416 Al0, 240.4495 ) ,B(3, 674.6282 )

X(0.25)= 191
X(0.368)= 240.4495
X{0.73)= 424

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
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FEXERAHAVZA NOXXXXXEXXANEHIR ISMIXXXXEXXXXEXISTASYON ISMI¥¥%%%

1248 PORSUK. CAYI ESKISEHIR

964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
3 2 2 S e g 567 20 30.6 48 20.5
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
9.9 31 37.2 27.5 39.5 41.9 16.3 59.5 31 19.8 S1.3  21.4

SIRALANMIS MAXIMUM DEBILER
. WIS, AB . #1.Y 399 39S 3712 S N0 T 21 20-S
20 19.8 16.3 SaE

NORMAL DAGILIM

LOGNORMAL DAGILIM

GUMBEL DAGILIMI

ORTALAMA = ZIZ.4625 ORTALAMA = Z.443583 Y= .1013049 (X- 27.764682 )
5.5AFPMA = 12.65538B S.5AFMA = 3656287 AlO, 27.76682 ),B(3, 57.3804 )
X(0.25)= 24.2
X(0.368B)= 27.7&£682
X{0.73)= 40.3
FHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ne= 2.79 w2we 2. TS X2'= .874995%
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EXERERHAVZIA NOFEKXEXXERENEHIR ISMIXKXXXEXEXXXISTASYON ISHMIZXXiX
1401 KELKEIT NEHRI FATLI

{Oh8 - 1965 11966 1967 1968 Y969 ABTO- 19714972 1975 1974 2975 1976

776 591 489 S08 1020 68BS 424 275 388 242 686 S06 548

{977 19781979 1980 1981 1982 1983 1984 1985 1986 1987 1988

344 726 IF1 614 3527 585 569 409 340 439 670 658

SIRALANMIS MAXIMUM DEBILER

1020 776 726 686 6BS 670 658 614 591 585 549 S48 S08

506 489 439 424 409 391 388 364 360 352 275 242

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = SZ1 ORTRLAMA = 6.222109 = 7.245175E-03 (¥- 451.3608 )
S.5AFMA = 17&£.9524 S.8AFMA = .324351 ALO, 451.3608 ),B(3, B&65.4294 )

X(0.28)= 4204
X{0.368B)= 451.3608
X(0.75)= 628

KHI KEARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

ni= 0 Hi= 1.2 xi= 2.8
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XXXERKHAVZA NOXXXXXXXXANEHIR ISMIKXXXXXEX¥XKISTASYON ISMIX%443
1402 YESILIRMAK NEHRI KALE

1968 LAY 1966.. 1967, 3968 1969 “1970 1971 1972 - 41975 +-1974 15975~ 1976

940 800~ HT2 ~R26---1108 870 .. 479 . 555 580 381 - 550 854 719

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

733 1092 663 1252 668 B4 738 499 559 ———— 986  B&7

SIRALANMIS MAXIMUM DEEBILER

1252 11081092986 - 940 - K6 -8BZ0 ~ BT BI% _BOO 738 733 719

699684 -&72 668 - 663559 - -G5S - 550 -.580.._479 - 4 SR e

NORMAL DAGILIM LOGNDORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 762.2917 ORTALAMA = 6.597277 Y= S.900783ZE-03 (X—- £££.5074
B.SAPMA- = --217.2695 S.5AFMA = .2794743 A0, 664.5074 ) ,B(Z, 117Z.918

X(C.23)= &06
X{0.368)= &64.5074
X(0.75)= 880

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DABGILIMI

K= [ BHEIZIIIZ we= 1 . x2= 1.8168657

N O T Mooy
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ISMIXKEXRRXXXXXISTASYON ISMINkEEX

1405 CEKEREK CAYI AKCAKECILI KOFRUSU

964 1968 1966 1967 " 196B 1969 1970 1971 1972 1973 1974 1975 1976

::::-:::::——;;j; 176 uS; —IEI_—74 136 _55.4 55:8 3IT;—- 157-—221

1977 1978 1979 1980 1981 1982 1983 1984 1985 1984 1987 1988

191 102 115_-5;5_ 145 77180 125 122 150 8.5 - 112 474
SIRALANMIS MAXIMUM DEBILER

362, BBY- 221 191 180 176 - 174 53157 145 136 130 128 122

1 A aka 102 99.5 . 7A 95,4 (868 S5E 1P el e .
NORMAL DAGILIM LOGNDRMAL DAGILIM GUMEEL DAGILIMI

ORTALANA = 144.6478  ORTALAMA = 4.B34962 Y= 1.S63436E-02 (X- 107.741%

5.56FMA

82.00215

S.5AFMA =

= & i
T SR FOES

FHI KARE TESTI

AlO, 107.7419 ),B(3,
X(0.25)= Bb
X(0.368)= 107.7419

X(0.75)= 189

299 . 627

LOGNORMAL DAGILIM

GUMEEL DAGILIMI

®2= 1,1304=5

)

2
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s ORS T TG00 1966 T 1967 N1968. 1969 190 197 X972 1975 0 1974 1975 - 1976

----- o R R B - R s B e S B o B R - ek R R s W b g 157 B4.7

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1588

2]

DS TP A6 132 134735 77 108 3472085 "47.5 112 798

SIRALANMIS MAXIMUM DEBILER

168 ke e 1132 - 4431 - -3 12 108 BRTH - ~BEVS =B R TG 6 T3.9 73

71 7@ AR AT 5475 A6eB- 428+ Bb tIBE bl Gt e i
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALANMA = B1.84546  ORTALAMA = 4.26883:1 Y= 3.06SI92E-02 (X- &3.02242
S.BAFMA = 41 .82342 5.5A8FMA = 4816688 iy B 02242 ) Bl3, 160.8892
X(0.28)= 53
X(0.3268)= 63.02242
X(0.75y= 108
KHI HKARE TESTI
NORMAL DAGI[;;-—_ LDGNDRagi DAGIEzg—-——u——___;a;g;;—ggé;[;;;—
MR 2090909 - - iR S.2TPTRT o = T
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YEXXEXHAVZA NOXXXXXXXEXNEHIR ISMIXXXSXEX¥3x¥ISTASYON ISMIf#¥%s
1418 YESILIRMAE NEHRI GOMEL OnU

v1964 1955 1965 - 1967 1968 ° 1969 1970 1971 1972 1973 1974 1975 1976

t iR Bk TAD A9 - #6117 7Bi8 175 100 133 280 177

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

180 188  T21 2301351 179 165 16110480 245 1472

SIRALANMIS MAXIMUM DEEILER

245 SER0 . 258 290 - 195 180 AB0 " A YT TS - 16a - IhS 16t

NORMAL DAGILIM LOGNORMAL DAGILIM BUMBEL DRGI
ORTALAMA = 158.136 ORTALAMA = EZ.020805 Y e A DR - § 56 8B 3
S.5AFMA = 47.1884%9 S.5AFMA = (29204652 &8ld, 136.8985 ) B(3, 247_.7198 )
X{G.25)= 124
X(0.368)= 136£.8782
¥{0.7S)= 184
KH1 KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM BBl DAGIL I™M:E
—— e . e . . e . . e e ——————————— e —— — — — — —

2= 2 wiw 7.8 x2= 1.2



5

<G o |
PqQun9 0% o~mb=1ﬁm°rsaa ‘og 0') 00 o
ZH:::___::ITE:, _______ ___.:._,__‘,‘.._u._._l‘u- , ‘

2 L w.

066 $86 _3m 0L6 096 058 o6 | 098 0o 0st ooL o3_ I oos 8::.8,. 002 00k 0§00 OWO
i FiR B § i Ri .,nllly,;-.lﬁ.‘ ljﬁnxﬁjj‘l, B

~f o VIR T RS S t s sl il i s 19, 3R

T EEE T HEREREH T T (T
HH AT T

00l

HHHH 52

|
“
_
|
Eelitetiataaa e

—4 - b——4—- §—1¢ — 4 e —f 4 o -y - 4~ - -

4 41 1 - o e e o L” - .|_l - -4-4 \\\A
e e B e i 4 1 t— — §- -4 - -4 - -4 -4 bttt

S J3E1 -4 L 4 Bipy b HU : oSl
et L o . S RN T G NE N R} g0 \‘, g _ 4 2, R helll MRS

G e B e B 1 e B T i | ¢ N % P

THEEL g _ B Ho R THA 1

- - -+ o - - - - 4 —4 4 o - * -
-4+ e S B - = o — - - - |- -

|

|

|
+ . _ \ 3 . i 4
L =

_

_

_

_

4- 1 . A8 8 - 2144t 4 ~d=f=t=

= ,-,V\,.\eo A Rl 1 ’ RERE 80838 06 1 5 18 g
S 1 A g . | B B

T :u.:nﬂm.. AHHEEHH T .-_.:k_.,.m __;I,_




1977

FEXRX¥HAVZIA NOx
1419

1965 1966 19467

76

EEEEXXXANEHIR ISMI¥EX¥xda¥dixISTASYON ISMINsiis

TERBAKEN CAYI

HAEVZA

1968 386F “1F70 -~ 1971 - 1972 1973 1974 1975 1976

1978 1979 1980

X117 T R 317 681

1981 1982 1983 1984 1985 1986 1987 1988

Fllb 22002628 216 - °6

n
ﬂ

SIRALANMIS MAXIMUM

I b7 16 32

S Ry o ¥ o T L S Sy e = 80.1 161

DEERILER

< be s 9o D B0 72,8 6B.Y -67.7 64.B

62.8

bl &2 S97.7

NORMAL DAGILIM

ORTALAMA

5.5AFMA

90.37082

68.94293

eV S e v i v g - e B S e s R

LOGNORMAL DAGILIM

ODRTALAMA 4.274577 Y=

S.EAFMA = &77264LE flD,

KHI KARE TESTI

NORMAL DAGILIM

LOGNORMAL DAGILIM

2= 3.083I33Z

1.8592583E-02 (X- 59.34237

= b & R - 4 ™ - "
£9.34237 ),B(3, 220.56488

0 XaADE
8227

2= 8.49999%
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b
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o adamen e Nefle 0 N0
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1422 KELKIT CAYI CICEKBUKU

{op8° 19465 19646 1967 . 1968 1969 1970 1971 1972 1978 1974 §27c 1976

------ BE: Sote s b Al B SO0 Nl KT .A B9 105 Se.2

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

28,7 120 44.6- 116 52,0 62719 + 55 6.5 88.4 207 4 &7 4

SIRALANMIS MAXIMUM DEBILER

200 xde 15Y 120 P16 100 BB 71 9 BN R gk S5 8 62,1 &2

8.2 S5 47.4 45.7 44.6 42.6 3I0.2 5 5, S R s R,

NORMAL DAGILIM LOGNDRMAL DAGILIM GUMBEL DAGILIMI

ORTALAMA = 84.27999 ORTALAMA = 4.294476 o b T Iy FE—D2 A~ 62. 74755

S.5AFMA = 47.8B4351 S.SAFMA = .52B8523S A0, 62L 78755 1, B3, 174.7013
X(0.25)= S0
X(0.368)= 62.7475S
X(0.75)= 110
KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

wE= 14 2= 1.5 b
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BE

ISMI¥XERYY

1501 KIZILIRMAK NEHRI YAMULA

1964 1965 1966 1947 1968 1969 1970 1971 1972 1973 1974 1975 1976

s 376 348 478 901 617 343 245 388 275 It ET TN

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

426 315 229 1089 442 497 S53 355 591 391 482 ess
SIRALANMIS MAXIMUM DEBILER

1089 901 &BS 678 638 617 602 591 553 497 482 4465 442

424 391 388 376 355 348 43 I35 315 275 245 229
NORMAL DAGILIM LOGNORMAL DAGILIM BUMEEL DAGILIMI

TORTALAMA = 490.56  ORTALAMA = 6.11608 Y= 6.2950B72-03 (X- I98.59012 )

S.5AFMA = 203.659 S.SAFMA = .3987658 AlO, 398.5012 ) ,E(3, 875.4634 )

KHI KARE TESTI

X{Q.28)= 244
X(0.368B)= Z98.9012
X{0.72)= 604

NORMAL DAGILIM

LOGNORMAL DAGILIM
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FERREKHAVZA NOX¥XXXXEXKNEHIR ISMIXXKkXX¥XXX¥ISTASYON ISHMI¥¥3x3
1517 KARANLIE DERE SEFAATLI

1964 1965 1966 1967 1968 1969 1970 : 1971  A972. 1973 1974 925 . 1976

8132 + 28 10009 - 139 63LB -7V 2 - A8l Moa k- 22wty A6 80.5 78.

w

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

92 45.7 36.B 132 5B.8 34.5 44 79 B4 48 B86.5 75.1

SIRALANMIS MAXIMUM DEBILER

139 432100~ 9992 862584 Ble2 P0-F 97 T8> V2 7ol

85:4° GB.B 48 45.7 45.2 45.1 484 3Is38 365 23 et 156

NORMAL DAGILIM LOGNORMAL DAGILIM BUMBEL DAGIL IMI

ORTALAMA = &7.624 ORTALAMA = 4.113588 Y= 4.020839E-02 (¥- SI.27375 )
5.5AFMA = 3I1.BBS18 S.SAPMA = .44B80508 A0, S53.27375 ),B(3, 127.885

X(0.25)= 45
X{0.3468)= 53.2737%
X{0.7S)= 8S

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

wi= 4 x2=-Fb x3=_5;;
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FEXEEAHAVIA NOYERFREE¥NEHIR

{ =
d wdal

1966

1967

84

GO IRMAYK

1968 1969 1970

\977 1978 - 1979

1980

3935 BYL 108 165

5

",

1981 1982 1983

ISMI¥kXEE

1971

1984

FEXXEXISTASYON ISMI¥EXXX
FKUYLUS

dore: AYES. (1974 1975

i08

1980 19846 1987 1988

285 167 - 76.1 - 453

SIRALANMIS

393

146

B0B 453 43

147 - 146 145

NORMAL DAGILIM

ORTALAMA
5.8AFMA

146 BOSB

i85 - 2586185

MAXIMUM DEBILEFR

206 T £oF 189 1HS

142 146 169

ey el 167 (165

129 3319 308 ~TOR

D"NDQMPL DAGILIM

ORTALAMA
5.5AFMA

5. 124557

L AEF0OIF4

VHI KARE TESTI

107 764

07.5

GUMBEL DAGILIMI

Y= B.11484E-03
BeR . TISRTESST )

(X-=.1392.1597 )
B(3, S0B.8528 )

X(0.25)= 97

X(0.36B)= 139.1597
X(0.75)= 29¢&

DAGILIM

LDGNDRMN

&= 10
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EXKXEXHAVZA NOKXEEKXEXXENEHIR ISMIEFSXFR¥s¥ ¥ % TSTASYON ISMINS¥¥Y
1532 KIZILIRMAK NEHRI BULSEHIR KOFRUSU

{958 A96S 19646 1967 1968 1949 1970 IRVl T 192  19/5 1 1974 74
1

522 389 385 754 798 638 331 280 411 286 424 BIS 79

1977 1978 1979 1980 1981 1982 1983 1984 1985 1984 1987 1988

625 396 269 1403 G5B4 525 296 411 562 444 39 730

SIRALANMIS MAXIMUM DERILER

1403 BIS 798 791 754 730 - 63H: (&2 BHA TS N =1 Y B AP

444 424 411 411 396 389 3835 331 296 286 280 269

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 544,32 ORTALAMA = 6£.2047%7 Y= 5.156684E~03 (X~ 432.4264 )
S.5AFMA = 248.6193 S.SAPMA = .43529744 AlCO, 43248264 Y,BLZ, 1014,196

X(0.20)= 364
X(0.368)= 432 ,.82464
X(D.78)= 684

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DABILIM GUMEBEL DAGILIMI

2= 1.6 2= B w2= 1.2
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FEEEXFHAVZIA NOXXXXEXXAXNEHIR ISMIXXXXEXXXXXXISTASYON ISMIXXXXX
£535 FIZILIRMAK NEHRI SOGUTLUHAN

{OEAE-108S - 1966 1967 1968 1969 1950 - 197 1972 1573 1974 1975 1976

38 2282206 -360 - 493 391 233230 286 145 301 396 532

198741978 - 1979 1980 -.1981 - 1982 - VRS = 1984 - 1985 19846 - 1987 1988

s - A Y i S s 420 229

i
m
o

073 147 589 3037 68

SIRALANMIE MAXIMUM DERILER

S8% wE%2 T 3297 493 420 TIYS 3IV1 S0 SIS 36RT eS0T S22 318

3035 30V =301 2B&4. 282 278 278235 w230 208 169 143

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI
CRTALAMA = 338.468 ORTALAMA = 5.771845 Y= 1 12986902 "(X= 28B7.6121 )
S5.5AFMA = 113.4691 S.5AFMA = .3261633 L0, 28B7.6121 ) ,B(3, 553.1297)

X(0.25)= 257
X(0.368)= 287.6121
X(0.75)= 400

EHI KARE TESTI

GUMBEL DAGILIMI

=1.2

NORMAL DAGILIM LOGNORMAL DAGILIM

1]

- o -~
-~ $t=f o2 "
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REXFXAHAVZA NOXXXXKXAXANEHIR ISMIXKXF¥XXXXKLISTASYON ISMINy¥¥
1538 DEVRES CAYI CELTIKCIEBASI
1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 197¢
' - ———— 94.3 B8.6 135 148 175 93.2
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
196 159 205 S58 178 222 265 191 138 34 191 116 P
SIRALANMIS MAXIMUM DEEILER
558 265 222 205 196 191 191 178 175 159 148 138 135
HETOA S VY.2 PB.& SA L uets e adi ot e et o
NORMAL DAGILIM LOGNDRMAL DABILIM BUMBEL DAGILIMI
ORTALAMA = 177.0611  ORTALAMA = 5.012577 Y= 1.1624B7E-02 (X- 127.4261
S.SAPMA = 110.2853  S.SAPMA = .5725657 A0, 127.4261 ),B(3, 365.4936

KHI KARE TESTI

NORMAL DAGILIM

LOGNORMAL

X(0.28)= 9B
)‘!f) 368)= 127.4261
X{0.75)= 237

DAGILIM GUMBEL DAGILIMI

2=

B.bbb6bb46

w2= 4.777778

- O Y G A s |
o~ LA a4
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EXEXEXHAVZA NOXXXXXEXRINEHIR

92

ISMIXEXEXXXXEEXISTASYON

IGMIFEEER
BULAFEBASI

1539 DEVRES CAY!I
{08 1965 1966 1967 1968 1969 1970 1971 @ 1972 11973 | 1974 iy - 1976
i —— - e i 149 84 172 - 305 270
19774978 1979 - 1980 1981 1982 1983 1984 1985 1986 - 1987 1988
R EEN - Wh. 1 217 aeas et - 1B3 158 215155 —;ZZ 321 1 5 #
SIRALANMIS MAXIMUM DEEILER
S kel 12y - LEH

B2 Y - 8S08 283 270 L2l PR 2 Lid L 36

134 96.1. 56

NORMAL DAGILIM

LOGNORMAL DAGILIM

ORTALAMA = Z02.7563
5.8AFMA = B3.7876%9

S.233174

ORTALAMA =

S.SAFMA = .3970645

KHI KARE TESTI

Y= 1.530119E-02 (X- 165.0448

B404- 1650868 ) BL3, 361 1099

X(0.25)= 142

X(0.368)= 1465.0448

.
= Lo

NORMAL DAGILIM

LOGNORMAL DAGILIM

w2= 4

)

)
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KXXXX¥HAVZA NOXEXXXXXXEANEHIR ISMIXXEXXk¥¥¥¥*xISTASYON
Z001 CEYHAN NEHRI FILAVUZLU

Veed
mn
4
bed
. 3
b
e
a8
e

19584965 1966 1967 1968 1969 1970 1971 1972 1973 1974 ¥92s 1976

Whi-a00-+-735 . 419 - 788 - 101831388 Q37 - S57- 229 . 959 il B9

19771978 1979 - 198019811982 1983 1984 1985 - 1986+ 1987 1988

717 415 1043 14629 742 B60 46% 242 206 481 027 '58?

SIRALANMIS MAXIMUM DEEILER

162921043 -11018 - 959 860 1780+ F61-. 285 FR2 FF1T - 695 BB% 557

527 S00 4B1 469 437 419 415 366 324 242 22 206

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI

ORTALAMA = 629 ORTALAMA = 6.330347 Y= 4.03203E-03 (X- 485.895% )

S.5APMA = 317.9667  S.SAFMA = .4770401 A0, 4B5.8959 ),B(I, 1229.938 )
X(0.25)= 400
X{0.368)= 485 8559
X{0.75)= BOZ

KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI

R E TR w2=" _4 né= 1.6
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EXREFEHAVZA NORKEFEx3RRENEHIR ISMIXYXREXXX¥2EXISTASYON ISMIXXXXX
2004 CEYHAN NEHRI M1S18

.. 1965 1966 19467 . 1968. 1969 1530 A7 1 - 3970 109K : 15974 R¥ZIS. 1975

——————————————————————————————————— 1341 1030 488 1510 1166 1288

1977 1978 1979 1980 1981 1982 1983 1984 1985 19846 1987 1988

1169 1155 1365 2481 1443 1245 646B 1160 492 537 982 11465

SIRALANMIS MAXIMUM DEEILER

2481:--1510 - 1443 1365 ..33481 1288 JE85 " 1316%9. 1166 1165 1160 71155 1030

982 6468 S3I7 492 488 - - ———— e e ——— e

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

ORTALAMA = 1149.167 ORTALAMA = 6.9720322 Y= 2.778023E-03 (X— 941.4449 )

5.8AFMA = 441.4979 S.SAFMA = .3B&6L7BE ALO, 941,.4649 ),B(3, 2021.37 )
X(0.25)= B1S
X(0.368)= 941,4649
X10.75)= 1411
KHI KARE TESTI
NORMAL DAGILIM LOBNORMAL DAGILIM - GUMEBEL DAGILIMI

2= 4,777778 v2= B.111111 #2= 10,33333
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2005 CEYHAN NEHRI AKCIL
10841965 1966 19467 1968 1969 <1996 - 197 - 19725 49713 1974 § 90 19
-760 B;T;_ 879.4 —;;;—_142 238 82,6 .95.2. 97.8 -45.9 164 —;96 119 2
19727 - 1978 1979 1980 - 1981 1982 - 1983-- 1984 .1985. 19846 1987 1988
ST in 120 ° 3B7 —emeriatns 3117 B2.4 ~37.7 ~—r= 133 171
SIRALANMIS MAXIMUM DERILER
234 196 187 171 164 142 133 120 119 117 117 115 115
100 97.8 96.2 B89.4 Bb.6 B2.6 B82.4 45.9 37.7 S
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
CRTALAMA = 120.3909  ORTALAMA = 4.718798 Y= 2.706973E-02 (X- 99.07559 )
S.5AFMA = 47.36106 S.8APMA = 3793303 ALO, 99.0755% 1 ,B(3, 209.9005 )
X(0.25)= B&.4
X(0.368)= 99.07559
X(0.738)= 146
B
KHI KARE TESTI

LOGNORMAL DAGILIM

x2= 4.818182
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EXXRERHAVZIA NOXXXXXXXXXNEHIR ISMIZXXIXEXIZXXTIISTASYON ISMIXXEXX

2006 GOKSUN NEHRI KARAAHMET
1068 19465 @ 19466 19467 1968 1969 1970 1971 1972 1973 1974 1975 1976
31 44.6 -;6.5 41.8 4&0.4 100 "34.5 &8.1 75 18 - 71.8B sy
1977 . 1978 - 1979 .1980 - 1981.../19Y82 1983 - 1984 - 19851984 1987 1588
B 51:8 (114 - 14] 73 08 N2 LRS- Y R 1N 48' 46.4 -

SIRALANMIS MAXIMUM DERILER

I8t - 114 : 100 99 95 70 5 1.8 SN 5T AO.4 e - e T R T < 4
51.8 —;; 45.4 446.1 44.6 41.8 34.3 31 23.4 19.4 18 e

NORMAL DAGILIM

ORTALAMA = S52.26401

S.5AFMA 31.468489

LOGNORMAL DAGILIM

GUMBEL DAGILIMI

ORTALAMA = 3.956296

S.5AFMA = .S5014099

KHI KARE TESTI

Y= 4.046255E-02 (X- 45.00391 )

AlO, 45.00391 119.1466 )

) ,B(3,
X(0.28)= 3&6.5
X(0.368)= 45.00391
X(0.75)= 76.5

it —

LOGNORMAL DAGILIM

2= 1.6

GUMEEL DAGILIMI
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EXXXXEHAVZA NOXXXXXXXEXXNEHIR ISMIXXXXXEXXXXXXISTASYON ISMIXXXkkk
2009 GOKSUN NEHRI FOSKOFLU

kg | 1965 1966 1967 1968. 1965 A0 S INTY s 3002 1973 1974 19vS- 1976

B8 1 VOS5 138 4368994 175 s 6453 82 35.B° 101 148 94

19274-1978 1979 1980 1981 1982 A 985 1988 1905 1984 1987 1988

106763.1 226 496 138 99 22108 - 8323058 X7 .1 68.8 101

SIRALANMIS MAXIMUM DEBILER
996226 179 154 188 - 138 - 138" 106108 101 301 ° 952 94

-

B9:4 82 70.3 . &B.8 &64.3 63:6 563.1 Q3.3 37.1 . 83.8 L

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 113.6333 ORTALAMA = 4.470172 S 3BOTIZE~02 (X~ T1.10591
S.BAFMA = 94.4%279 S.5AFMA = .72498%95 B0 AT 8208915843, -292.2191

X(0.25)= 45.6
X(0.368)= 71.10591
X(0.75)= 165

KHI EARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

x2= 7.249999 x2= 1.416667 x2= 12.25
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XKEXXXHAVZA NOXXEXXXXXENEHIR ISMIXEX¥ kX33 k¥ ISTASYON

ISMIZxS¥Ex

2010 AKSU NEHRI KURTLERAVSARI
1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1974
59 209 424 255 446 496 184 329 142 29.9 354 309 279
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
219 265 222 764 210 437 77.7 252 265 173 365 e
SIRALANMIS MAXIMUM DEBILER
764 496 4446 437 424 365 354 329 309 279 274 265 265
259 255 252 222 219 210 209 184 173 142 77.7  =29.9
NORMAL DAGILIM LOGNORMAL DAGILIM BUMBEL DAGILIMI
ORTALAMA = 2B89.584 ORTALAMA = 5.551557 v - B.6Z6BE2E-0T (X- 222.7001 )
5.5AFMA = 14B8.6112 S.SAPMA = .4835044 A(O, 222.7001 ),B(3, 570.4503
X(0.25)= 183
X(0.368)= 222.7001
X(0.75)= 370
KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DABILIM  GUMEEL DAGILIMI
B sz = 2 ST Tal TRt
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FEXEXRHAVZA NOXXEXEXXEXANEHIR ISMIEXXRkXXXXXXXISTASYON ISMIXkXx¥
2015 HURMAN SUYU TANIR

3944 -1965- 19646 - 1967 1968 3068 I8 7Y0. Y571 : 1972 11975 18974 1979 1976

Soal . S4.5 26.4 A9 79 Z90SEREE TRO.% 43 112 4B 84.3 42

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

W2 37.8B. 111 146 H73 089 S SB.B 28 c 18.7 H.22 30.3 48.7

SIRALANMIE MAXIMUM DEEBILER

290 146 111 84.3 79 &%.1 59.2 S8.8 49 48.7 48 43 42

805 ~357:8- 3541 =340 00 R 003 LN D 2B L XD 11.2 8.22

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

ORTALAMA = SB.2328 ORTALAMA = I.7261C Y= 2.238B648E-02 (X- 32.45831 )
S.5AFMA = S7.2&%01 S.8AFMA = .B2283553 ACOD, 32.458B31 ) ,B(3, 1466.44678 )

.28 17.3
X{0.3468)= 32.45831
X¢0.75)= 89

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI
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FEXXFFHAVZA NOIIXESSSSINCHIR ISMISESSRLRseaxICTACYON ISMIZREXY
2020 CEYHAN NEHRI ARELANTAS

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

-——— 1153 1954 1111 1960 1690 788 1290 762 414 1780 1635 1520

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 19B7 1988

1495 1010 1370 1440 1125 8B57 S00 - 1470 254 ————— 676 782 .

SIRALANMIS MAXIMUM DEEILER
1960 1954 1780 1490 1435 1520 1495 1470 1440 1370 1290 1153 1125

1111 1010 BS7 7B8 7B2 762 476 S00 414 254 ~——m ——e-

NORMAL DABILIN LOGNDRMAL DAGILIM GUHBEL DAGILIHI

ORTALANMA = 117S.47B ORTALAMA = £.989941 Y= 2. 6274"7E-0" (X— 955,8726 )

RLO, 955,.8726 ) ,BAZ, 2097.67 )
X40,25)= 822
X40,268)= 955,.8726
X£0,7S)= 1442

§
!
;
:
§

¥HI KARE TESTI

NORMAL DABILIM LOGNORMAL DAGILIM GUNEEL DAGILIHI

———— i ——— e

2= _260BLTE 2= 1,170435 x2= 6956527
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FERENAHAVZIA NOXERXFIXXANEHIR ISMI*#**X*X*!X#ISTASYON ISMI¥%X¥x¥
2102 FIRAT NEHRI PALU

1968 1965 1966 - 1967 1968 1969 1970 - ARFE 31972 1973 1974 il - 1946

——————————————————— 2930 3122 3138 915 3103 1256 - 1510 ° 2442 3511

1977 1978 1979 0 1980 1981 1982 "JS9B3 1984 1985 1984 1987 1988

1902 1832 1026 2202 3785 2298 3198 1148 1 DIZ2 =975 2727 3591

SIRALANMIE MAXIMUM DEBILER

Rl 3511 3122 . 2103 - 2930 LRV PSR Y Z2vR T PR32 ~2202 - 1922 :1B32 - 1783

1510 1278 1256 1178 1148 1026 975 915 —-—— ———- ———— e

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

ORTALAMA = 2045.286 ORTALAMA = 7.540932 Y= 1.481501E-03 (X- 1655.8146 )

S.8AFMA = B&S5.3736 S.SAFPMA = .4058B112 ALO, 1655.816-):B(3y 368B0.79 )
X(0.258)= 1425
X(0.36B)= 1655.816
X(0.73)= 2513
KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM : GUMBEL DAGILIMI

wi= T.52381 wt= 5,428571 : x2= 1.142857
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EXXXXNXHAVIA NOEXXXEXXEXXNEHIR ISMIXE¥XEX¥X¥¥XISTASYON ISMI¥¥i¥X
2119 FIRAT NEHRI KEMAH BOGARZI

D68~ 1965 19466 1967 1968 T 1965 1970 ISR Gt 197 1974 Pty 1946

Rl 498 " S72 &31 1159 787 3&1 307 AEE S SSE S8E S43 S70

19771978 19791980 ,1981.. 1982 31985 19848 1985 - 1986. 1987 1988

586 478 354 752 395 604 293 404 290 271 705 -——-—

SIRALANMIS MAXIMUM DEBILER

1159 747 " 752. 705 4631 &04 -0B6 OF0 - 545 498. 1478 445 S

r

404395 382 372 - 361- 334 S0K 6 - 2931290 i L

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI
ORTALAMA = 495.625 ORTALAMA = &.126572 Y= 6.241767E-0T (X- 403.1832 )
5.5AFMA = 205.3988 5.SAFMA = .3981154 A(O, 403.1832 ),E(3, 883.8164 )

X(0.25)= 347
X(0.368)= 403,183

X(0.75)= &02

KHI KARE TESTI

NORMAL DAGILIM ' LOGNORMAL DAGILIM GUMEBEL DAGILIMI

wz= 1.B3IIZI3 x2= ,5833333 - w2z 1.416667
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¥XXEXXHAVZA NOXXXXXXEXANEHIR ISMIXXXXXXXXXXXISTASYON ISMIXX¥¥¥

KHI KARE TESTI

X(0.25)= 406
X(0.368)= 463.408%9
X(0.75)= &78

NORMAL DAGILIM

LOGNORMAL DAGILIM

GUMBEL DAGILIMI

w2= b.416b666

2= 3.916667

4.75

W =

S
148

2122 MURAT NEHRI TUTAK
1964 1965 1966 1967 1968 1965 1970 1971 1972 1973 1974 1975
392 392 479 428_-—--——-:";;;——5;::“239 488 S&3 248 B e
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
418 SBB 367 S75 738 674 392 456 BA0 463 975 881
SIRALANMIS MAXIMUM DEBILER :
975 904 881 844 B840 783 738 674 SBB S75 S63 488 479
463 456 428 418 392 392 392 367 343 248 239 -——-
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
e o kR A S BLEL e HBRIRITE-OS (X~ 485,800
S SAPMA = 217.3957  S.SAPMA = .3738869  A(O, 463.408%9 ),B(3, 972.1
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FEXFXXHAVIA NOXXXXEXIFINCHIR ISMISEZERRSEXSRICTACSYON ISMINX¥EXY
2133 MUNZUR CAYI MELEK BAHCE

1964 1965 1966 19467 1968 1969 1?70 1971--- 1972~ 1973 1974 1975 1976

. B3&6 479 382 430 161 798 767 704

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

624 3523 32 1332 437 812 308 462 313 333 632 S8

SIRALANMIS MAXIMUM DEBILER

1332 836 8B12 798 7&7 704 632 630 624 TS89 S2T 479 462

S A2 333 321 313 308 161 R s i

NORMAL DABILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = S70.1S DRTALAMA = 6.247627 Y= 4,825056E-07 (X- 450.565%9
S.SAPMA = 2&5.7071 S.SAPMA = .44TZ28C BT A0 SE65T I BiS,  1072.32 )
X(0.25)= 480
X(0.,268)= 450.5657
X(0.73)= 715
KHI KARE TESTI
NDRMAL DABILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

x2= 2.5 we¢= 3.5 wt= 3.5
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EXEXRXHAVZA NOXXXXXXXXANEHIR ISMIFEXEX¥S¥¥¥¥ISTASYON ISMI¥¥Ed
2147 MUNZUR CAYI DEDIKUSAGI
1968 1965 1966 1967 .1968 1969 - 1970 -19F1- 19¥3 1973 - 1974 197 . 1976
108 <161+ 179 220 2384259 - 145 90 199 S Fa856 154 S ERTEERE R Sl
1977 1978 1979 1986 1981 1982 1983 1984 1985 1986 1987 1988
8- -134-- 111 -344 - 161 186103 169 118 P12 209 AR AN
SIRALANMIS MAXIMUM DEEBILER
N 259 234232 2207721t 0D —ANut RS e 1T 167 161
Pl 150 154 145 134 1% ARCNBE NSRS w0 gAs . .
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGBILIMI
ORTALAMA = 16B.9352 ORTALAMA = G.0&5732 —_—;; 2.0554845—05-:;:—;Z;T9503 )
5.8AFMA = &2.3722S S.SAFMA = .3574441 ALO, 140.88B08B ) ,B(3, 2B4.8Z1i8
| X(0.28)= 124
X{0.36B)= 140.8808
X(0.75)= 204.3
KHI KARE TESTI
i NORMAL DAGILIM LOGNORMAL DAGILIM 5 GUMEEL D;g;::Tt—
i _xz— B, xi= 4.4 y2;—;t5 ———————————————————
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FXENKEHAVZA NOXXXXXEXXXNEHIR ISMIX¥ X kXX ¥%XxIST
2151 FIRAT NEHRI SA

1064 19465 1966 1967, 1968 21868 L4970 - A971 1972

ASYON ISMIX¥XXX
NSA D.D.YDLLARI

19731978 ivIS 1976

252 - 498 347 - 515 - 1019 680 == 284 . 386 247 A4

W77 1978 1979 19B0 1981 1583 1988+-1984--1985

0 S16 244

1986 1987 1988

974 427 308 75% 372 60257 WB22 7278 273 702 465
SIRALANMIS MAXIMUM DEBILER
1019 ~739 < 70263560605/ 016 - 315 498 - A&L5 - "452 440 327
422 —3B&--J72 ~-3F49 - 308 278 23 127 P44 244 283 e i
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI

ORTALAMA = 458.0417 ORTALAMA = 6.047537 Y= 6.7

458B48BE-03 (X-— 3I72.5076

8.5AFMA = 1R0.0305 S.8AFMA = .3985557 B0y 372506 ) B(S;817 4225
X(0.25)= 322
X(0.368)= 372.3076
X(0.75)= 562
KHI KARE TESTI
NORMAL DAGILIM LOGMORMAL DAGILIM GUMEEL DAGILIMI

®2= ,9999999 x2= 1.416667

g, T
x2= J.,083333
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KEKXXXHAVZA NOKEXXXXEREINEHIR ISMIFSE¥ ey iy x¥¥ISTASYON ISMI¥¥REN
2156 FIRAT NEHRI BL4GSISTAS
R - 1965 1966 I 1967 1968 A98%9 “A870 1971 1972 1973 1974 19285 - 197b
; e 1320 487 394 S95 357 820 768 770
1977 1978 1979 1980 1981 1982 19837 1984 1985 1986 1987 19g8
'79§ 533 RE47: 11D - 698 B2 SH0- 527 504 384 1010 e
SIRALANMIS MAXIMUM DERILER
S 1320 1153 1010 874 820 B12 796 770 768 498 v G B o e [
527 S04 487 444 394 386 ;;;—~——— -:::—::::_—::::—_:::: —————————————————
NORMAL DAGILIM LOGNORMAL DAGILIM
"ORTALAMA = 695.4  ORTALAMA = 6.479013 Y= 4.92BB67E-03 (X- 578.73
8.5AFMA = 260.1108 S.5A8FMA = .3461B4&8S &t
Vfw.ﬁy)— 509
X{0.368)= 578.33486
x£0.75)= 837
KHI hARE TESTI
: NORMAL DAGILIM LDGNDFMAL DAGILIM SEaean ;5;;;:_-;;;C;;;—
BME - aees . ves = aiid o
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EXXEXNFHAVIE NOXXERERREANEHIR ISMIEEX¥EXIX¥E¥ISTASYON ISMIdXk%x
2160 NIZIF CAY1 DANAOGLU
RS - 19635 1966 1967 1968 1969 c A0 19F] - 4070 . 197X . 1974 RS 1976
B s et SR LS IR AGS 80 | 15,9585
Y7 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
e 11.9 14 42?2 L0 ohen a3 Yha. g H0. 37T XEID e 195
SIRALANMIS MA&XIMUM DEERILER
e 1951467139 108 2804 666 00,3 58S B8 B Abs2 -+ 375 32.2
BES-i0.5 10,2 16.2 I8 Nl ae b ot Sboe ittt s
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL® DAGILIMI
ORTALAMA = 63.11999  ORTALAMA = 3.872512 Y= 2.385946E-02 (X- 38.93671 )
S.85AFMA = S3.73347 S.5AFMA = (73B2736 S0 BB SYSETL VS BI3 1648 673 )
X(0.258)= 24,
X(0.368B)= 2B.93671
X¢0:75)=:92.3
KHI KARE TESTI
NORMAL DAGILIM  LOGNORMAL DAGILIM  GUMEEL DABILIMI
g wi= 3_5_— y2;_—t; —————— = nE = 4.; ———————————————————



-091¢ -
jpeunn oy O€ 02 (MuaxsiBaqnegn‘og o) 0"
@ P e ae ey S . —- — - goe. —— — s - ° §
T qul__.Hl_Hq 1 50 0 0 R O N ok N 0 D O N0 6 8 0 e 0 WGt 0 N _o.ku_.._z
066 S8 '086  o0L6 096 o | _ b 3 T : : _
09 058 ' 6 | o 009 o6t oo oo9yMloos oorldooe o0z oo 'os00 oo
1 HANIRERERE ot

-

s

-
-—+ .{—1 -—

e e e
¥
1

-t } -1
— -4 ;» 5 0 m IRNP 4 ! ARG
- " J._lﬁ.' _ L \T | s
- rlﬂ —
. bl o

oF oh IS A R 4

QAREMEBIRERNE
musil , : oul

3B A4 A1 H -

4
J
|
1
1
N
T
:‘—'?"—T‘J"
|
(2]

125
i
T
|
4
i
1
@
H
i
i
T
T
1
i
5
i
1
I«
<
=
|
!
1
]

1
bsd
=t
| —e—
T

HHHHHHA o€l

i
i
AL

+

d

T

: |

-
e mmn.
5 IS gt gy o
J I T

i

T

I

;

I

06!

N1
b
i
1
|

]
H
L
|
-
1
g
R
I
1
SR S SIS —_— - A
: _—i
|
H
T

o I o

-+ —1-1—1-1— 4441

[ S .

T }
? T

g T

I

t

|l

1

L |
0500 0 T o T oL
o 0 5 i 08 AR -t INRRRRIN A ]
B W o e T LT
B i ! ERRNEN) |
I TR 1T s
1 1 Gus : 19 SR LT
11 {1 (uas) saps apasasis) - i

lu,m_ . Iml.m- n-..%l»mlulm; :.:lm”: [ n~w . ; .lm.wl...‘umxlw”..lw..“- b . g




EEAXENHAVZA NO¥XXXXEXXXNEHIR

126

ISMIXEXXEXXXXXXISTASYON ISMI¥XXXkX

2164 GOYNUE CAYI CAYAGAZI
1964 65 1964 1967 1968 - 1969 ANE0IRPY . 1972 - 1978 - 1974 1897s 1976
B e et
1977 1978 1979 1980 1981 - 1982 1983 1984 1985 1986 1987 1988
Bi0 S94 —530 762 545 ¢ J0NTESR6TY - B01 ¢ 302 ~2481 S47 292
SIRALANMISE MAXIMUM DEERILER
097 B80... 810 792 - 762 S 262 00 0. 898 515000 - aly 001
02 267 245 241 230 199 =3 LZrani s B
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
.E;;;C;;;—;__;;;jgggg__ DRTALAMA = ;.247145 Y= 4.873B4SE-03 :;:—;;;.6556
S.5AFMA = 263.0472 S.58FMA = .4400642 A(O, 450.6656 ) ,B(3, 1066.1%8
X(0.28)= 380
X(0.36B)= 450.646548
- G0 &
KHI KARE TESTI
 NCRMAL DAGILIM | LOGNORMAL DAGILIM GUMEEL DAGILIMI

2= 3I,.368421

x2= B8.63157%

®2= 7.578%47

)

)
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IXXTEXHAVZA NOXXXXXXXSINEHIR ISMISSSESERssssISTASYON ISMIEX¥ix

2167 CALTI suvu DAZLAK
1968 1965 1966 1967 1968 1969 1990 1971 1972 1973 1974 1975 1976
243 215 DL A AT 95;——;;; _______
1977 1978 1979 1980 1981 1982 1983 1984 1985 19846 1987 1988
10 183 197 _&29 "395 395 0 >315 287118 - 385 837 2 =
SIRALANMIS MAXIMUM DEBILER
55 837 757 629 - M2-395 595 -JB5 - 352 315 287+ 2850 243
215 197 183 160 118 114 S
NORMAL DAGILIM LOGHNORMAL DAEILIM GUMBEL DAGILIMI
ORTALAMA = 3I78.8948 ORTALAMA = 5.7624;— = ‘3.-;.'297;;E-03 (X~ ’268?5648 )
5.5APMA = 245,145 S.5APMA = .5913351 AlO, 26B.5648 ),B(3, B42.2042 )

¥(0.25)= 203

X(0.36B)= 268.5648

X40.75)= 491

KHI KARE TESTI

NORMA!l DAGILIM LOBNORMAL DAGILIM _' GUMBEL DAGILIMI

xt= 7.052631% xi= ,2105262 ni= B,631579
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KKXXXXHAVZA NOXXEXXEXEXNEHIR ISMIX¥ ¥ ¥y ¥ ¥¥ISTASYON ISMIEX¥XY
2603 GARZ&MN CARYI BESIRI

$06G - ARES 1966 - VP67 +1F6B A6 ¥TT70 - Y97 - A972 1973 3974 o rs. 18976

581 455 B892 493 640 409 570 293 BO1 23 721 T

Y= A8 4979 49801981~ 9R2 108S 1984 3985 - 1986 1937 1988

421 615 4B9 645 490 487 417 S6&4 858 379 884 1261

SIRALANMIS MAXIMUM DEBILER

Fabhl - B892 884 858 802 721, 685 640 515 609 587  5B1

S70.--564 493 490 -48%9 4B7 455 421 41y 379 293 231

NORMAL DAGILIM LOGNDORMAL DAGILIM GUMBEL DAGILIMI
ORTALAMA = 6&046.28 ORTALAMA = &.34484E8 Yoz B s XTG4 08E~00 A ¥ DO&T 356 )
§.5APMA = 221.18B05 S.8AFMA = (I53480% ALO, S06.7336 ), B3, 1024.298

X(0.25)= 444
X(0.368)= S506.7358
XL0.75= 727

KHI KARE TESTI

g - I R i o e S i i oo

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DABILIMI

w2= 4 w2 1.6 b

)
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FERXKIHAVZA NOXKXEXXXXENEHIR ISMIXKXEXX¥¥X¥¥ISTASYDON ISMIXEXEX
2605 DICLE NEHRI DIYAREBAHIR
1968 > 1965 1966 1967 1968 SAGENS A QPO =497 L 1972 Y973+ 1874 e 1976
133 786 2680 1470 1940 1976 941 1217 1084 326 3248 675 1966
1977 19781979 1980 - 1981 1982 1983 - 1984 1985 19856 ..1987 1988
1156 1874 101B 930 2633 1536 405 1248 538 645 1311 2064

SIRALANMIS MAXIMUM DEEILER

3248 2640 2633 2064 1976 1966 1940 1B74 1536 1533 1470 1311 1248
1217 1156 10B4  101B 941 230 7B& &75 645 538 40% 326
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI

ORTALAMA = 14046.4 ODRTALAMA = 7.12547Z2 Y= 1.723311E~03 (X- 1071.8579 )

5.88FMA = T743.9466 S.EAPMA = 49&L7021 SAU, CIOISoTS cle Bl s aBie. 415 )
X{(0.258)= 871
X(0.268B)= 1071.E7%
(0. 72)= 1818

KHI KARE TESTI
NORMAL DAGILIM LOGNCRMAL DAGILIM - GUMBEL DAGILIMI

w2= 1.2 2= 1.6 .x2= g
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EEFRENHAVIA NOXXFXFF¥RINEHIR ISMIEXSEXEX¥¥XXISTASYON ISMIXX¥%¥
2606 DICLE NEHRI CIZRE
1964 1965 1966 ~1967. 1968 1969 . 1970 1978 1972 1973 1974 ER7S - 1976
- —::: ——————— 6;;0 2250 3450 ~5260 9630 5772 TasH 65;;
1977 . 1978 1§79 1980 1981 1982 1983 1984 1985 1986 1987 1988
2740 4264 1B70 4162 3591 367;—ﬁ5000 3180 4271 1700 4445 7020
SIRALANMIS MAXIMUM DEERILER
9630 7020 6450 IS5 5772 S260 4445 4271 4264 4162 TE72 ISF1 3450
3180_—5740 25;;_—;;;6_ 2000 1870 1700 7 . Ea A A e ¥4 2
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI
ORTALAMA = 4232.65  ORTALAMA = B.247287 Y= 6.321583E-04 (X- 3319.904 )
5.5AFMA = 2028.055 S.SAPMA = 4544128 ALO, -3319.904° ) ,B(3, B0O&S:551
X€0.25)=-2775
X(0.368)= 3319.904
X(0.75)= 3330
KHI EARE TESTI
"""" NORMAL DAGILIM LOGNORMAL DAGILIM  GUMBEL DAGILIMI
N R R n? 1) o s m R AU BRE (G s e

P

)
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EERERKHAVZA NOXKREXRXXXNEHIR ISMIXKXEEXXXXXXXISTASYON ISMIX¥ix¥
2612 BATMAN CAYI MALABADI KOFRUSU

1964 1965 . 1966 1967 . 19681965 INF0- 397 L 1SV 1975 1578 290 1776

————— 645 1766 1156 2322 11729 - 912 BIT7 2411 463 1461 1482 1482

1977. 1978 ' 1979 ::19B0.- 1981 - 1982 4988 - 1984 " 1985 .. 1986 . 1987 1988

95y ¥ 1611 26460 ~1B41- "182s S PSE Ty 499y JB4 | 1088 1204 2125

SIRALANMIS MAXIMUM DEBILER

2660 2411 232 2125 Y95 1N 1PN Y T YYeE 17291629 1611 - <1482 1482

1461 1236 1156 —10BB 999 912897 = ¥88 707 - BAC i e e

NORMAL DAGILIM LOGNORMAL DQBILIM GUMEBEL DAGILIMI
ORTALAMA = 1468.44” ORTALAMA = 15647 Y= 2.149083E-03 (X- 1Z00.055 )
S.8AFMA =

594.5568  S.SAPMA = .3908151 ALO, 1200.055 ),E(2, 2595.998 )
. X(0.25)= 1038

X(0.368)= 1200.055
X(0.75)= 1804

KHI KARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI

e e e e . . . . . T e . S e

w&= 1.833333 »2= 3.083333 3 wei= 2,25
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EXRRXXHAVZA NOXEXRXXXXXNEHIR ISMIXXXXXXXXXXXISTASYON ISMIkkkxy
2617 DICLE NEHRI CAYONU

1964 19465 1966 1967 1968 1969 1970 21871 182 1975 29748 s9IS. 1976

429 132 1294 S21 640

1977 1978 -1979 1980 19811982 19831985 "NES 3986 . 1YOT 1988

455 742 486 627 1935 1259 167 411 =2ES1300 S92 = <1187

- SIRALANMIS MAXIMUM DEEILER

1935 1294 1259 - 1147 742 680 427 5P 484G 7405 14251~ 41Y 392

I00 265 167 132 ———— - ——
NORMAL DAGILIM LOBNORMAL DAGILIM GUMEBEL DAGILIMI

ORTALAMA = 658.9412 ORTALAMA = 6.276312 Y= 2.639562E-03 (X- 441.9882 )

S.SAFMA = 4B2.0536 S.SAPMA = .46547104 A(O, 241.9882 ),B(3, 1569.994 )
© . X(0.25)= 310
X(0.368)= 441.9887
X(0.75)= 929
KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEBEL DAGILIMI

e e e e e e S S S S S e S S

10.35294 x2= , 3529412 . x2= 4_,470588

@ B e B4
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EXXEXENHAVZIA NOXXXEEXEEENEHIR

140

ISMIXXXXXEEXEAAISTASYON ISMIXEXXX

2620 ZAF SUYU uzuMCU
1964 1965 1966 1967 1968 1969 1570 1971 1972 1973 1974 1975 1976
B e o ————— 231 928 234 160 129 745 =
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
225 264 235 333 217209 321 3% 2855 174 -35- 511
SIRALANMIS MAXIMUM DEBILER
928 74% S11 345 337 353-32F- 264 283249 235 234 231
D oo% 217 198 L iah A et R R L Lo
NORMAL DAGILIM LOGNDRMAL DAGILIM GUMBEL DAGILIMI
T ORTALAMA = 528.2778  ORTALAMA = 5.626828 Y= 6.201106E-03 (X- 235.2299
5.SAFMA = 206.7456 S.SAFMA = .S779833 A(O, 235.2299 ),B(3, 719.0145
X(0.25)= 180
X(0.368)= 235.2299
X40.75)= 440
KHI KARE TESTI
'''''' NORMAL DAGILIM  LOGNORMAL DAGILIM  GUMBEL DAGILIMI
5 £ e, aahania) i

P 7

)

)
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2621 ZAF SUYU MUSAHAN

1964, 1965 1966 1967  1968B. 1969 1970 1%F1 150 s s t¥7e 1976

——————————————————————————————————— 47.4 194 69 3I7.B  31.5 &9

1977 1978 1979 19801981 1982 < 19838 A9H4 " 1955 1986 198V 1988

86.7  42.7 487.5: F2.4. _FF.7.  SbsE 30T BTy L 73.6 8.5

42.7 41.2 3I7.8 37.7 31.5 ———= ———— ce—— ——
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI

ORTALAMA = 6&8.467221 ORTALAMA = 4.094979 Y= 3.362301E-02 (X- S1.51135

S.5APMA = 38.13018 5.SAFMA = .5183915 ALO, 51.51135 ),B(3, 180.736 )
X{0.25)= 41.2
X(0.368)= 51.51135
X(0.75)= 90

KHI KARE TESTI
NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI
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PRERREHAVIO NOXE¥ X ¥INEHIR ISMIXXXXEXXAXXXISTASYON ISMIxkxd¥
2624 FKEZER CAYI FINARCA

1964 1965 . 1966 1967 1968 1969 . 1970 159%1. SNl s 1974 LIS 1976

———————————————————————————————————————— 243 45.7 104 193 334

19771978 - 1979 . 1980 1981 .. 1982 - 1985 3584 Ry ES =986 3587 1988

137 163202 18581202 +357 109 508 QS Ee Ty SS90 4730

SIRALANMIS MAXIMUM DEEBILER

S90 458 430 3I57 3I34 304 243 202 202 193 163 158 137
129 109 104 45,7 —=—=— ———- ————

NORMAL DABILIM LOBGNORMAL DAGILIM BUMEEL DAGILIMI
ORTALAMA = 244.6294 ORTALAMA = 5.345319 Y= 8.7121B1E-03 (X- 178.4003 )
S.SAFMA = 147.1562 S.SAFMA = .5557434 ALO, 178.4003 ),B(3, S22.7452 )

Xt0.25)= 139
X(0.368)= 178.4003
X(0.73)= 324

KHI KARE TESTI

LOGNORMAL DAGILIM GUMEEL DAGILIMI

-e™

xiz= 5.,4647059 xZ= 3529412 x2= 1.529412
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FEXEFREAVIS NOXFE¥XXFE3NEHIR ISMIXEXXXXXXXEXXISTASYON ISMIXkxk¥
2625 HEZIL CAYI GIRIKHAN
1964 1965 1966 1947 196B: 1969 1970 1971 aA9i2 1975 1974 Y5 1976
= _:: ————— :—— ::::- —__ 189 T B2 P57 292 380
1977 1978 1979 . 198B0 1981 1982 1965 1088 - VNS T 1 YS7 1988
128 221 89.7 163 149 240 190 140 292 129 214 392
SIRALANMIS MAXIMUM DERILER
531 S A A 240 22 214 190 18916835 149 140
F 1290126 1 89.7 B2 = tat il - 2 — e
NORMAL DAGILIM LOGNORMAL DAGILIM GUMBEL DAGILIMI
e e B R e T i
S.8AFMA = 91.48589 S5.8AFMA = 4201076 A0, 167.4241 ) ,B(3, 3B1.9691
. X(0.28)= 143
X(0.368)= 167.4241
X{(0.73)= 259
KHI KARE TESTI
"""""" NORMAL DAGILIM  LOGNORMAL DAGILIM  GUMBEL DAGILIMI

¥,
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FEERRNHAVIA NOXREXXXRAANEHIR ISMIXXXXXXXXXXXISTASYON ISMI¥kxix

2626 BOTAN CAYI BILLORIZ
1964 1965 1966 189867 1968 1949 71970 197 AT NS SN e 1976
T:::::_:::::—:::::_: _____ :: 480 476 1581 . 626 5BS 206 1172 =
1977-- 1278:. 1979 . 1980 1981 1982 1985 988 2SS SAS8s 987 1988 2

o171 531 : 489 1927 B66 ; 1530 1250 5 SN =L SD I S 1224 1950

SIRALANMIS MAXIMUM DEEILER

1950 1SBY 1S30 1230 1224 1450 1172 927 B&E "£55 626 5B5 574

ST1 517 506 489 480 476 ——== ——== ———= ———e —— -
NORMAL DAGILIM LOGNORMAL DAGILIM BUMEBEL DAGILIMI

ORTALAMA = Q00,4737 ORTALAMA = 6.69157 Y= 2.850651E-03 (X- 698.0638 )
S.EAFME = 449,739 5.8APMA = .4719134 O, 6980638 ) B3, 1750.455 )

X(0.25)= 576
X(0.368)= 698.0638
X(0.75)= 1151

KHI KEARE TESTI

NORMAL DAGILIM LOGNORMAL DAGILIM GUMEEL DAGILIMI
u2= 1 ,.789474 w2= 3.8B94737 x2= 10.21053
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gaLUmM 77

7. DEGERLENDIRME

B&lim 6'da her dagilim iginm hesaplanan xzdeéerleri,
%10, %5, %1 anlamlilik diizeyleri igin tablo 4.1'den serbest-
lik derecesi 2 igin alinan kritik degerlerle kiyaslanarak,
teblo 7.1'de verilmigtir. Bu tablo dolu 1,2 ve 3 yildiz %
10, % 5, % 1 anlamlilik dizeyleri igin reddedilen dagilimla-
r1 gistermektedir. Tablo 4.1 den alinan kritik deferler %
10, % 5, ve %1 anlamlilik diizeyleri igin sairasiyla 4,61,
5,95, 9,21 seklindedir.[6)

Denenen dzsdilimlarin daha iyi kiyasalanabilmesi igin
Tablo 7.2 dizenlenerek her havza igin ve tim havzalar igin
reddedilen istasyon toplam istasyon sayilari dagilimlara

gtre verilmigtir.
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ISTASYOM NORMAL |LOG-NOR | GUMBEL ISTASYON | NORMAL |LOG-NOR | GUMBEL
ND DAGILIM |DAGILIM | DAGILIM ND DAGILIM |DAGILIM |DABILIM
11212 3,3 2,43 2.43 2001 X1 0,4 1,6
11219 2,0 5,04* 1,9 2004 L, 78* 8,11** | 10,3%*+
1222 2,8 0,b4 0,4 2005 4,81* 4,81* L,81*
1224 4,4 1.2 4,4 2006 %2 1,6 1,2
1233 2,4 7,6%** 1,2 2009 75250 £ 140 12,2%**
1242 10,0%** | 8,4** 13, 2%+ 2010 3,6 2,0 2,0
1244 7,65** |15,6 5,04* 2015 18,8*** | 4,4 1, B***
1248 2,75 2,75 0,87 2020 0,26 1,3 0,69
1401 0,0 1.2 2,8 2102 3,52 5,43% 1,14
1402 0,58 1,0 1,4 2119 1,83 0,58 1,42
1409 1.1 3,74 3,74 2122 6,42%* | 3,92 b4 ,75*
1412 2,09 5,27* 3,0 2133 2,5 3,5 3,5
1418 20 2,8 2147 3.2 4,4 3,2
1413 13,9**+ | 3,08 8,5+ 2151 0,99 1,42 3,08
1422 16,0%** | 1,5 7,0%* 2156 2,5 1,5 1,5
2160 3.5 4,5 4,5
1501 2,4 1,2 2,8 2164 3.3 8,63** | 7,58%%
1517 4,0 3,6 5,2% 2167 7,05** | 0,21 8,63**
1524 20,8*** |10,0*** |10,0%** 2603 4,0 1,6 2,0
1532 1,6 0,8 1,2 2605 1,2 1,6 1,6
1535 2,0 1,2 1,2 2606 2,0 3,5 3,5
1538 8,7** L,78* g,22%** 2612 1,83 3,08 2,25
1539 4,0 2.5 2,13 2617 10,3*** | 0,35 4,47
2620 17%es 2,56 8,11%*
2621 8,11%* 4,22 AR
2664 5,65* 0,35 1,53
2625 0,9 0,94 2,12
2626 1,79 3,89 10,2**
«®|8 | ANLAMLILIK DUZEYi
C>|& n
ol &l % 10 % 5 % 1
5 |2 |6,6,1 *|5,99** |9 21ss=




SAKARYA HAVZASI

YESILIRMAK HAVZASI

Anlamli. Anlamli.
dikieyi Normal Lognorm. Gumbel Diizeyi Normal Lognorm.  Gumbel
10 2 3 2 10 2 1 2
5 2 2 1 5 - ] 2
1 1 0 1 1 2 0 0
KIZILIRMAK HAVZASI CEYHAN HAVZASI
Anlamli. fAnlamli.
diizeyi Normal Lognorm. Gumbel Diizeyi Normal Lognorm. Gumbel
10 2 2 3 10 4 2 4
5 2 1 2 2 2 1 3
1 1 1 2 1 1 0 3
FIRAT HAVZASI DICLE HAVZASI
Anlamli. Anlamli,
Diizeyi Normal Lognorm. Gumbel Dizeyi Normal Lognorm. Gumbel
10 2 2 3 10 4 0 3
5 2 2 2 S 3 0 3
1 0 0 0 1 2 0 1

TUM HAVZALAR

Anlamli .

Diizeyi Normal Lognorm. Gumbel
10 16 10 172
5 13 6 13
1 7 1 7
Tablo 7.2

Gesitli anlamlilik dizeylerinde her dailim igin
reddedilen istasyon sayilara
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BOLUM 8
TARTISMA VE SONUG

Bu galigma ile Tirkiye akarsularinda 6 bilylk akarsu
havzasi olan Sakarya, Yegilirmak, Kizilirmak, Firat, Dicle
ve Ceyhan havzalari segilerek, bu havzalardaki toplam 50
6lgim istasyonundan alinan tagkin debileri ile, bu havzalar-
da hangi istatistiksel dagilim metodunun kullanilmasinin

daha uygun oldudu aragtirilmaya galisilmistar.

Bu aragtirma sirasinda karsilasilan en biyldk sorun
ilkemizde wuzun sireli g&zlemlerin yapildigdi gézlem, dlgim

istasyonu sayisinin az olmasidir.

Yapilan galigma ile Normal dagilim, Lognormal dagilaim
ve Gumbel dagilimi segilerek bu {ig dagilaimin uygunluklara
Khi-kare testi 1ile denenmigtir. Uygunluk sinamasi igin
Kolmogrov Smirnmov testininde uygulanabilecegi disdnilsede,
Khi-kare testinin kisa silreli gdzlem siireleri igin daha
olumlu sonuglar verdidinden dolayr Khi-kare testi ile
dagilimlar denenmigtir. (Tablo 7.2 olugturulmugtur.)

Bu tablo yardimiyla elde edilen sonuglar gdyle siralanabilir

- Sakarya havzasi igin; ldgnormal dagilim % 1 anlam-
1111 dizeyinde higbir istasyonda reddedilmemigtir. Bu havza
igin en iyi dafilimlar sirasiyla log-normal deailim, Gumbel

dagilimi ve Normal dafilimdir.

- Yesilairmak havzasi igin; Log-normal dagilim % 1 ve
% 5 anlamlilik diizeylerinde higbir istasyonda reddedilmemig-
tir. Bu havza igin en iyi dagilimlar sirasiyla log-normal
dafjzlim, Gumbel dafilimi ve normal dagilimdar.
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- Kizilirmak havzasi lognormal dagilim ve Normal da-
gilim % 1 anlamlilik dizeyi igin birer istasyonda reddedil-
migtir. Bu havza igin en iyi dailimlar sirasiyla Log-nor-

mal dagilim Normal dadilimi ve Gumbel dagilimdar.

-Lfeyhan havzasi igin lognormal dagdilaim % 1 anlamlilik
dizeyinde higbir istasyonda reddedilmemigtir. Bu havza igin
en iyi dadilimlar sirasiyla Lognormal dagilim, Normal dagdi-

l1im ve Gumbel dagdilimdar.

- Firat havzasi igin Ug dagilimda % 1 anlimlilik di-
zeyinde higbir istasyonda reddedilmemigtir. Bu havza igin en
iyi dagilimlar sairasiyla Lognormal dagdilim, Normal dagilim

ve Gumbel dagilimdar.

- Dicle havzasi igin Lognormal dagilaim % 1, % 5, % 10
anlamlilik dizeyleri igin higbir istasyonda reddedilmemig-
tir. Bu havza igin en iyi dadilim sirasiyla Lognormal dadi-

lim, Normal dagilim ve Gumbel dagilimidar.

- Tim havzalar igin Lognormal dagilim % 1 anlamlilik
diizeyi igin 1 istasyonda reddedilmigtir. Gumbel dadilimi ve

Normal dadilim 7 istasyonda reddedilmigtir.

Bu galigma ile Tirkiye akarsularinda aragtirma yapi-
lan 6 akarsu havzasi igin en uygun dagilimin Lognormal dagi-

lim oldudu ortaya gikmigtair.

Yapilacak olan galigmalarda givenilir istatistiksel
sonuglar gikartmak igin yeterli sayida gdzlem istasyonu gok
azoir. Bu galismada 16-25 y1l sireli gézlemlerle galigilmig-
tir. Yetersiz olan gdzlem siiresine ragmen bu galisma ile

giivenilir sonuglara yaklagsilmaktadair.
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DSI ve EIEI tarafindan yiiritilen, debi #lgiim istas-
yonlarinni sayisi bugin igin toplam 1300 civarinda olup her
gegen gin artmaktadir. Gdzlem sirelerinin ve istasyon sayi-
sinin gittikge artmasiyla birlikte uygun dagilim metodlari-
nin arastirilmasi galismalari bu bilgiler 2i1sidinda daha

saglikli ve gilivenilir olacaktar.
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