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OzeHidrolojikikdunagkhnk asfeden en o6nemli dogal afetlerde

giderek artmaktadir. Ozeldlkikd ¢ mao kd li Ime rniondienl l erti mk n k wll ay:
siddetinin tahrthiitleammdsriinldied pwlpdijlier konulardan biri ol n
donem gdzlenmis verilerin analizi projeksiyon cali1s mal
Havzasi1i’”nda dogal a k 1 m tagydnddn eldel edileni 180810 s hd n elMi ayielt] 1iks or
farkl1 indis vasitasiyla kuraklik analizi uygulanmi gstir
( SAT) yont e mi ve nispeten wognhinasbiri kmrakbnkrapal { PE) ansjy
bi¢imde karsilastirilmistir. SAI ile elde edilen kamrak,
esas alindi1 ginda, PE yaklasiamnminndeunutddmnkm hidrpdblaski
aynt yontem referans kabul edildiginde, havza genel in
goril mektedir. Ayri1ca stanccean daiinzeel i zndissonde §arl erdiinkk ay
siddetlerindeki egilim yapilari yakin gelecekte yari ve

AnahtarkelimelerHi dr ol oj i k Kurakl i1k, StSwmsdwmwldik eHdvkzans il ndeksi, kB .

Comparison of Standardizé&tunoffindex andApportionmenEntropyin
Hydrological Drought Analysis of Susurluk Basin Flows

Abstract— Hydrological drought is one of the most essential natural hazards attributing water scarcityghoiohltimpact
increases due to the climate change. In particular, the usage of climate models andrunoffathodels for projecting the
severity of future drought has become a popular issue in the hydrology literature. In this context, the priysisycdrtak

data monitored in the past period is surely the basis of projection studies. In the study prepared, hydrological dymight anal
based upon two different indices have been applied to ten annual mean natural flow data obtained from straeagifiow g
stations located at Susurluk Basin for 1980 water year period. In the implementation phase, standardized runoff index
(SRI), which was formerly used in terms of its practicality and prevalence, and relatively recent one termed as apportionmer
entropy (AE) were comprehensively compared. When proportional distributions pertaining to dry, wet and normal climatic
characteristics, which were derived from SRI analysis, was considered, it was detected that AE approach was not such
suitable approach the monitoring of longerm hydrological drought. When the same method was taken as a reference, it
was determined that the drought classification being close to almost normal severity was prominent over the basin. Once tl
results of trend analysis pased to standardized index values were also taken into account, the trend structures encountered i
the drought frequencies have pointed out that activities of bothaénand extreme arid periods may increase in the near
future.

Keywords Hydrologicd Drought, Standardized Runoff Index, Entropy, Susurluk Basin.

. GI RT S degiskenlik tastyabilecegini
Kuraklik, iklim deg1slkl1kgalbu]etkgl°srle}pletasnlll%nlln - SR
kiresel oO6l¢ekte giderek arIQ@h"Y%DYr b%ﬁ%?l Qirlck s pBER GG i
tanimi hala net bill. s&tkmaldqelllif%ﬁqﬁlﬂaﬁqﬁ lgpmesine sebep
olarak, [ 2 ] ¢al ksasmaskilndga n tam annllnhlanl ?lﬁnflk.?dl,r'
edil ememi gadbnahleit ]l doden IP lleh%luzhrula\/eblgrelslikttlei’ kurvak
disiplinlere go0r e tan1m1n1 n® & & efyé‘or(plsdljrlll?'r]v%%/adahibdarg)lllo




Okkan veAltun,S A1 ve AE i | e analizdlSASWINTERZ019/Samsunkuikeyk

(on

~N»weT oha B awno =
- 000D ——
NNH%Q‘Q(BQ‘Q(Q_’—‘»—-'—"

< o~ N

o a v

(=]

ﬁm"U: - 0 Q..""""('D('D""(]q“m

T
©
N

gozl
gozle
anal i
kulll as
bir indis
ki1 yas
et kin
Kullm
sonug

Il.
Cal

Susur
( AGHi ¥
aki1 ml
Ca
ol
Ul
b a
ku
De
Mu
h a

A e < v BN e &
Y~ — = 85N =0 = ao"g -
BQMWB"N&N%VJN“ 2l

K<< &+
- o o o =
— gac

a

= @
N B
© 3
—
=

> oo
an " e
— oy — o
v o—wn o —

—_—0 oo << R
I R )
ag < n T
©coNg~~5

l amda kurakli1gi 8 adec eTablojgaslit g ma gal gvilmlaarlian AGI et

ag
ilendirerek anali[3. etmek] yeterpi z [Kal abi I me gie dji r
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rlanan g¢ali1s mada, SusurlTuk Havzastit nda bulunan akirt
m istas-¥O0h0arecefidaan981klim doneminde
nen ait akitm verileri Karedonis - Jo0j ik kura
z i ger ¢e krhaclksta trlid miysaty| — &= T e e
ntialnadna r d i z e( Safkli)m iilned etk| =~ ¥ e
olan payl ast 1 r 1 [(PE) ss o newngt]| ' ' '
lanarak ydntem bazl:1 . T lrak donen
likleri arasi1indaki ~Jgul anmi st
nvdmnmi, esas ali1nan R bul gul art
lar si1rasiyla asagi s A €edil misti
VE R LVE RYGULAMA HAVZASI
§ ma topl amdaren2a42981 aknm n a S ¢
luk Havzasi'nda bulunan 10 asyoq
erinde ger¢eklestirilmisgtir. dog
ar DS 1 Genel Midirligi’>nde r.
ma havzasi Tirkiye’nin kuze: ma kt
havzantin do@iumekse,s i hii made WMa
g gibi daglar, hagniemegagter iS,i
1 nda Madr a ve Deligal dagl gisi,
inde ise Karadag ve Mudanya 1ar a
i tarafindan si1nirlanmigt 1,
fakemal pasa Cayr1, Kille Cay1 caga
nin O0ne mldr makbhr kulvaer ISgRiQall.gdna@a8 lkullanilan AGI’ lerin ha
ari1n toplamdaki pay1 bayajklgd§hek i %63itadae hel ihratv  medmd s
s al faaliyetlere tahsis edilen alan toplam drenaj
s 1k icte birini olusturm]ﬁ]f(tadlr. Havzalela,, diisen
lari1n biuytik bir k1 s mi1 k1s 'a}[/JP%AerlLAdNaK%mbm]}%‘emnRglekte o
1 s ortal amas:i 662 mm i ken yi1 111k potansiyel
pirasyon 980 mm. Haizay Ar S madmdlandi el kit m Indeksi (SA4
ndeki i¢gmesuyu ve sul ama suyu kaynaklari ile il gi
11 b{illgilrdee dis aapordawr S Alyvedndleinzine referans olan
lebilir. yont e ndi] ¢cal 1fsammalsliind az a man di
s mada hi &r oal mwajliikz i k d e NRQAOIOHKK uar]a; knlaing 1 belirlenlenk ig
er e ait istasyon numabriall a3 mandr ethh¢s iandicd eliew ii msigzg
g1 izerinde bulumdllOgu zaRddr damaltl Grndaki 1 ynE1s1n

donemine ait uzun doéne@int alkamadan adhaal &arkTabnoayn
Mmiadptior . 1> de belirtilem@pmagda ®Ghi@émingdremyiabmgar et tir .
ara goére Kocadere, Mudediskemdlepasno giyadelgh qhanamatel yndaa,
nin su potansiyelin Gapmig bldaZideogumBugdyd® Mt e ;@ § 1
tedir. AGIi’lerin havziySvlkanmasekidaohiuml mpdi fislkasSy
i sayi1sal yikselti moddlriasharistaasdsdmd & zted Il iemtmii [$rhil ¢ t- i
e Gamma olgsilhmknd ait o ve P
ve O06lc¢cek parametrelerti) ma k s
tahmin edilir.
e Gamma dagili mina ait ekl eni |
hesaplanir.
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kategorileri Tablo 2’de VerPE’lynélstdzrakllglna bagli ol a1
R . . ) s1n1 flandigraikltnafgds110] y &pid 1 1 k or
Tablo 2. S AI yont eminde Z’>nin Ust Ve P t1 11m1t1&:r,arla51n a ait oldu%u
kurakli1k siniflary [5, 6]. a rmbarin asgl {mlljlln norma".
altinda, Mrxruh ddadmb@ml mald 1 § ma
Ust 11 Aflimi Sin: fa N=3 0 yPEEdlelgke)rleri_nin ortal amas
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10 -1.49 Orta Siddetli Var(PB:(—N_l)Z;(PEn ! (5)
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. ) .Callf§mahda T%b,lo,l.’de, belirt.i
Tablo3.Paylastiril mis entropi yont emin.de E € s.a egerini st alt
limitler arasinda PMit oldugu kurak® 4K s, liflaa]rgmaapafkaln“ﬁlaﬂrt 826\16 son.
B _ referans iklim doéne mi ntalama a g1 1
U s limit Alt limit Sinifa akim verileri s1 rdaestiayyllaa rd n caegl
o PE+(2Var(PB) |Siddetll SAT ve PE yodéntemlerine tabi
— — (SS) aki1m potansiyel:i bakimimdan
[PE+(2yVar(PB] | [PE+({Var(PB] Sulak (S) Kocadere, Mustafakemalpasa Ca
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_ _ Sulak (YS) degerleri) ve-2PHOdd@arlmér ibol %
[PE+(JVa(PB/2] | [PE-({/Va(PB/2] | Normal (N) grafigi olarak Sekil 2’de sun
— — gor il ebil diEgid eiligzeerrlee rZi nvien Pa z a |l
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Kuradk 11 k siddetlerinin zamana
Tablo 2 ve Tablo 3’e gore, k 1
peryotlartin toplam gdézlem sir

Kocadere, 317 numar al

w ¢ali1smada ayrica irdel enmi gt
: oo belirtilen kategoriler nipet en far kIl der
N RP -0 oldugundan SAI “deki S1+S2+8S3-

SAI>deki KI+K2+K3+K4= PE’deki
edilmigtir. Kurakli1k siddetle

yizdesel dagilimlari1 $Sekit.l 37

AG KURAKLI K SINIFININ ETKIi NU
SAl PE
mkurak = normal - sulak m kurak = normal  sulak
Must af akemal pasa Cay 33%
as ' 50% 27%
139 l
302
sAl PE
mkurak = normal - sulak m kurak # normal - sulak
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|
SAl PE
mkurak @ normal - sulak m kurak = normal  sulak
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43% 279
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. -

316

SAl PE

30%

P a3% - 279%

317 .

Se kiKloc2a.der e, Mustafakemal pasa Caylt [ve Simav Cay: uzeri1nae yer plan
317, 302 ve 316vn_un}ar.a11 AGI > ler [1¢[i sal . PE T — ferleri
yi1llara bagli degisimi. ek ol sk o ;mal i
Bu asamada indisler ile zama o % ce edi
dogrusal regresyon bagint|1 ] N’“ = h s y on
katsayi1larinin ve dolay1si 3i2 . ki Z a
degisi min %9 0 given diizeyindj k1 ar1
sinanmit stir.tt8endmdes tl e mié seot—eefte s+ +FHi+g
oluppbus onugl ara gor e, t im 1st$ae iycg-yiizlmaadra]((iia AVF,lheer:ge bkiurraky notremrérg1
altinda indislerin azali1s &gpl,,mgmdg, (0 fnearsllnekbuarglalkl’k wgasllai
de artis egiliminde oldugunu gdstermektedir. Ortak u e
yonine ilaveten a kundas ul ar 1 n ¢ogunlug
(Mustafakemal pasa Cay1, Orl§aed<elll1 3Cey186ve Witk kdrzeanmajn
alanli E me t v e Dari¢ukuruedalyedmr i kugakic) s wlagmh navepa glor
kurakli k siddetindeki degi Piimbdaileriadgajuskel ppjggie f anrglgl g b ha
diizeyde olmadi g1 da goéze c¢brpinlackbtialdmerk t epliigre.r SyAd n &a#n P Ep |
yonteminin SAki1 ywdwmltae mdaha flkagtkimsieslr dghdugaeghat goérebil me
Zamana bagli kedadlasydnl ekt @diy@alrdm; amgddak farklari §ek:
anlasilniOst AGI > de ortak gdzlenen negatif egilim
¢cizgisini tetikleyen en 6ne mli unsur un 2001 ve 2007 s
ytlinda gdédzlenen disim akimlar oldugu tespit edilmigstir
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etkinliklerinin

AGI >

ve PE
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4 ten ydntemlerin
digi gorilebil mektedi
nan mutlak

lerinde ¢1 kmi st 1no.lu
de %3 0

uzunluklari i¢in

onl ar aras:i

literatirde

lerde

mutl ak

S AI indisi t e me 1 alindi §1 nd
donemlerin, nor mal donemlerin
2010 doneminde 321ve #4318 grdnlarda %5 0
etkinlige sahip oldugu tespit
AGIi>lerin drenaj alanlarina 1
cinsinden hesaplanmistir). A
ylizdelerinin istasyonlar aras
normal ve sulak donem etkinli
degiskenliklerinin ise Ss1r1r as

seyretmesi havza genelinde klimatolojik rejimin neredeyse
esdeger olduguna igsaret et me k
esas alarak sulak vekkta k donemler kendi

i¢gerisinde de incelenmisgstir.

sul ak (S1) donem neredeyse y
(S2) ve orta siddetli sul ak (
esit frekansta seytcokmisgtdidre.t 1
siddetli kur ak ( K4 v e K3) d
etkinligi %4 civarinda i ken

cogunlukl a nor mal e yakin s 1
olustugu tespit edilmisgtir (1
civarinda)ddeOtrtea yasanan kur a
(y&nmr ak donem wuvuzunlugu) ise
donemlerin %10’ unu temsil etn
beraber, Sekil 27 de vur gul an
degisikligi et ki si ileceggi ec
O6ngoridldiginde, K2, K3 wve K4

havza dzerindeki etkinlikleri:

V.SONUCLAR

Gelecekte i klimdeki ol asi1

izerindeki etkilerini v e bu
kull aniglianbii Isiorrlgul amak i¢in ge
hidrolojik kurakliklari1n 0ze

6nemli bir temeld. tes kil et me

kuraiarnkolrlmalln/glssulkl}llloahgrhlarak Su.
yontemlakionml 8410 ak, yhis 4 somkloiy 2 ik kyg wlka

Literatidrde hidrolojik kur a
similasyonl arda s1kli1kla kull
( SAIL) bu ¢alismada da referan

yaklasimd4]ol gn] iysamgassilmda 1 ¢in

payllamitg rientropi ( PE) yakl as
Cesitli degerlendirmeler neti.
bari z bir sekilde birbirlerin
isaret ettikleri gor il mektedi
a¢isindamirefydmarsm ol ar ak k a
yaklasi1iminin Susurl uk havzas
(3,1gndr’lldlleglkuorraf{adnao(u}ﬂ;ﬂl Edghﬁ&?]ﬁSbn
Egeri Hav agis 1 erya gé§lllardbg1§1(}n’ll (y
¢ali1smasinda, hesapltompdm mPlag
degerlerine standart yont emde
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yhumalk cd 6 me m yuzun lvuekrlia r it u

farklaridiozeydsyoonllduguar el ipofidmitmes
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alternatifi
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