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Geo | ve barajlara gelen ve buradan -ékan kirletici Yy ¢
-ékmaktader . Su ortamlarénda kirl enmeyi belirleyen b
Bir suda yabhawyaho¢gakl| élexié@nmnilik, besin zinciri, su k.
gi bi faktorl er a-éséndan be¢yeék bir -Rnmywasalardzel | iSkl
incelendiji -aléxkmalar arték g°stermixktir.

Bu -al ekxmada; Sivas kentinin i-me suyu ihtiyacénén ka
bir numune al énméxtér . Bu numunel erde seéecakl ek, EC
bul anékl ek, man®oOB (Mn}t rademive OFgparni k madde anali zl e
barajda seviyeye bajlé su kalitesi belirlenmixktir. El
Kriging enterpolasyon y?° retne miariklle dejrdrnll érkdierriilnmdiek i v e
daj él ém haritalaré olukturul muktur. ¢tal ekxkmadan el de
artteje, Fe dejerinin ise °nemli birmidkiarkEekhEnkyg2eyd
fazla iken belli bir derinlikten sonra -ok fazla deji
gestermedi]i belirlenmik©0iB. myglbLi;laemsBO8a ddpprkerke
dejerlemindédi Pnaejikiklik g°zlenmemicktir. Bul anékl ek
dejerinin ise derinlikle ©°nemli bir dejJikim g°ster me:
g°re daha y¢ksek dejerlerde olduju belirlenmicktir.
Anahtar KelimelerrK - me suyu hkatajpe,isexkysi, CBS, organi k madd
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Abstract

The effect of pollutant loadsoming from and coming out of lakes and dams arises over a long period of time. The
main criteria that determine contamination in aquatic environments are physicochemical and biological factors.
Biodiversity, nutrient chain, water quality and the cleagdim of water from the biological side are all important
factors in living an aquatic life. In recent years, the studies on the pkotsgcoical properties of dam lakes have
increased.

In this study; a sample was taken every 5 m from 12 different poitite dth September Dam where the drinking
water of Sivas city is met. These samples were analyzed for temperature, EC (electrical conductivity), dissolved
oxygen, pH, turbidity, manganese, iron, NO3 (nitrate) and organic matter. With these analyzegualdser

related to the level at the dam was determined. The obtained analysis results were evaluated by Kriging
interpolation method which is one of the analysis methods of GIS and spatial distribution maps of water quality at
different depths of the damene created. According to the results obtained without working; It was determined
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that manganese value increased with increasing depth and Fe value did not show any significant change. It has
been determined that the amount of organic matter doehange much after a certain depth while it is too much

on the surface, and it does not change in pH value depending on the depth. The measured N@Bgedifesm

0.1 to 0.3 mg / L, but no significant change in dissolved oxygen valas®bservedlhe turbidity has increased
considerably towards the bottom of the lake. It was determined that the EC d@lusst show a significant

change and the EC valuasthe edge of the lakes were higher than the middle part of the lake.

Keywords:Drinking water dam, levefjuality relation, GIS, organic matter, EC

1. GKRKKk Su kalitesinde meydana gelen mevsimsel ve
mek ©ns all deji ki klikler ort
K-ilebilir S u kaynakl arrégih@an dsegriwmsmez cneeden ol an e
kirletil mesi, geri don¢kegmelordaralesn@emeg odoednlrar Sm or t
yakanmaséna zemin hazér| amaktadeyenThlemilnl| dra,kl & krit
artan su i htiyaceéeé il e gi dbeyek ojaizlka | faamk tt°ernhiezr d s u . Bir
kaynaj e ejrilerinin 2030 bygloémdgak keekkekbielihi besin
g°stermektedir alferhatif. su Bu ysugunethyol oj i k y°nden temi zl
kaynakl aréenén belirl enmesif avket °krolreurn mea-sé&s ol ddaurk -la¢y ¢ k b
°nemlidir yéell arda baraj -kingy&sdll er i nir
°zelliklerinin incelendi]i
Y¢zey suyu kaynaklarén kulgPabnhemei&dtbel Blull2Zeamlkaen a baz
su kaynaj éneén fiziksel, Kinncyeal siakll i v ef ilzii ksled ] igkar amet
°czelliklerini bil mek -ok Mmacdnd li @ r .y Bzu; cegmamaldadel er |,
¢l kemi zde bir-ok [23] ék ma ybawléd meakkltéakd,ér r enk , tat, S €«
Nehir barajé takkén kontrol gt ksol almapl ar amke saryal anab
temi ni ve hidroelektrik ¢reti mi de dahil ol mak
iczere °nemli topl umsal v eBidkga msoamgiakmr fdayd a&lkadrn ver.i an
sajl &1 [ Ancak doj al nehirarakbar et emlsui kaynakl ar én
iczerinde ciddi et kil er vyargaetléirkt[i6r]i.l neshhiaivieee ©yin°anaedt&immae jm|
ge°l aldameg rmrane si fiziksel dej i kokhakmaktadér . ¥zell ikl
ter mal tabakal akmaya ve kglstemleritr oCBSasysooma yéll a
neden ol abil ecefji gi bi hiod raaladkj ikkul v & n éelknoal kotjaidké r .  Bu
dejikikliklere de neden olkaibrilliilri j[i7]i z]l eme - al ékmal ar
analiz edil mik mekOnsal daj
Geller ol duk-a b¢gye¢k arazkoyumayaabakEBaeméewdtremaljl5].
sul aréné al déekl aleyennkdbmn g°l ve g°l ¢ -evre
arasénda s¢reklo bir al exPer i-kal axmdadara.; YSizveags vekent i
yé¢zey alte akéklaré gl e dgihtearyaceneak krar kKBU aakiegleard
da -eki tli fiziksel, ki mypy&d all arveend &dn yoéofiakkl e der
bil ekenleri, organi k maddealleérnia,r atkor tlhuarvaej ddld | seevpegiye
- ok maddeyi beraberinde shelisikdlee nnie8s]i. aG%a- |vwawemmexkt ér .
barajaer a gel en ve buradan - élkaamalkizr Iseotniuc-il ayr¢ek,| eCGBHh6ni n a
olukturacajeée etki, uzun bboltamramé@mi giing mienit-eirnpdoel asy o
ortaya -ékmaktader. dejerlendiril mick v e bar
derinliklerindeki s u kal it
Y¢zey sularénda g°zlenen dkajrédlidmkhamoktadsaale olkukturu
yayélée ol mak ¢zere i kiye ayrél maktadér. Nokt asal
kaynakl é& kirlilik akaksuyu Y¥QREM r noktadan d
edi | mesi il e ol ukur [ 9] . Yayeéel e kirliliKk i se
meteorolojik olaylara ve ®&muazianiénk maa pSfisveansa kbamtlié i - m
ol arak farklée zaman dil i mlkearriknéd ea dgéefnéi k4 alEyrdl¢gdr dBar aj &
ge-erek al eceé ort ama ul @ikaaas HKi rElyé tgil c iBlaerraij e, Si va:
oluxkturduju kirlilik te¢gredanniyh@FnéyYakyaérlkeé lkainmralki | gz er
ol uktwlraaméns yapésé iklime,kuyegydp] kekdda,e, Yukarée Keéezé
hidrolojiye, arazi kul |l aMémmah Iwvenajtéopgagreinnde yer
yapéséna bajl é ol dujundan byaayag |éa&d éki.r IBirale imjqgij 2 8t6a 8p iktmi2s «
ve kontrolg¢ -ok daha zorduBar[aljlgd . besl eyen Mé s mé | I ron

dereler de mevcuttur. Bu derelerden gelen sular,

baraj g°l alanéné besl emekt
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koruma al anlaré ve beslenilm/bav:ake dekiyl €6 Ther a h
veril mi ktir [ 16]ekullédhinasr as Kk eknutyiunlianr dia-nme Wb 5161 k k & sm
suyu i htiyacénén yakl akék Bmarddj6d turkd krée sknar ¢ 8Danmakta o
mevsim kKartlihI@hal gPsme &80d&s
deji kmektedir.
Slcok
1/ 100.000
kekil 1. 4 Eyl ¢l Barajé ve beslenim
Bu -al ékma kapsaménda 4 rEwnmwne Balréanaér ag®lanalizl er
alanenda t¢m barajé temsil|lBanda&jceg®kakahde ¢¢k2rfiaardlel énun
noktada y¢zeyden ve her Kelkn |derbidrel igtreg | mekt edir .
kekil 2. 4 Eyl ¢l barajé ¢zerinde numune al é
Bu numunel er de sécakl ek, enhuelrand kalséyko,n 920t emi ile
organik madde, pHEC, Mn, Fe ve NO3 analizleri barajén farklée derinlikleri
yapéel méktér . Fizi ksel v e nkeikn®ynassad | dajad liamerhasut al ar
analizlerinde ge-er | meSétakodlekn pfHStvend&aLr t°1 - ¢ ml er |
Met otl ar 0a [ 27] go°re yapkRUmEahélrarak Ségakl ade yapé
bulanékléek, ¢. 0 ve organi kpannamdet aeami m zddsfmwand paréamet r
CBSdénin analiz y°ng eml er i nadneanl iozllaenr iKriisges | abar atuar o
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21.Kriging Enterpolasyon Y°ntkeansiyon, N = °| -¢len dejer
Kriging, -0k g¢-1¢ ve hasstal @d ma akka p ;nad ma mpod ;a segyloche e d |
sajlayan ©bir y°ntemdir. Bsdmuwm-mleyrednébn rCBdSe joerrtiaménd a
hesapl ar ken t ¢m °rnekl emier idne] edreljeenrdierriilneibi | me s i
kul | aingirng Ky°ntemi -ok akamabkéll@imeé skuklanél méktér. ¢
°ncelikle °rneklem noktalwmyguwrenol khewrtfki - alsdkemarkapsam
ardéndan bu ©°rneklem noktalkari éera wygstemin&ofUiIERI0O) a t S i

tahmini bir y¢zey madel i e Inigrklt ggmicgr mgextlgu . y Naenynel er

dejerlendirmekk igéemagkiirkl em&Jap&lian pH ve EC parametrel
akamal & ol ar akKkl kg eark-aenkal deak,i r(patansiybneetrik) HACH HQ30 D marka cihaz

mek©nsal yapésé hesapl anérkuvéd ainkéilrecrik eank a md dadb oirsag uar d
t ahmin edil en bir yézey bulan@kiuélkr parKamegtirnegs i i -in
y°nt emi ; bel li bir konum 2100 i1 natka Iciham; mfey &n veb IN®3
dejeri tahmin etmek i-in npe&krCnmseatlr evlearii il ikkhki $sisevepelk
t ahmin edil en konum et rRRéDA@AKIi mabk&i miemaz kull ané
noktal ar én dej er | Krigingn i kull anér [ 19] .
y°nt emi, °l - ¢l memi k bir k@&nBllL GULIAR WIEr TARTMiKMA
ol uktur mak i -in -evresindeki °1 - ¢l en dejerl eri
ajérl éklandéerdéejeé i-in verBdreaji ngdl énl akkacéihbi rl 2t ofpal rakn
ol ar ak eKltIik 16de i fade reudmu meelketredde rs §c2a0k]l.é k, or gan
¢. O, pH, E C ve nmanganr aadlizleri d e mi r
Z(sﬂ) Z}{Z{‘;) (1) yapél mék olup sonu-Ilar Tab
Ayréca farkle derinliklerde
. byl e k k kekil. 4), ¢. O

quad_a,_ Z(Si) = i Iokasy nl%nﬁ %gl (LkFek"l(Iel fje.lae-.ré’sendan
o = i l okasyonundaki I'm‘e <=@nn b dee||e 'm hat?t al ar &
bilinmeyen bir ]érlék, S0 = m|n %ldS ' %™
Tablo 1. Numune al é&nan noktalarda derinlije bajlé su
Parametre/ 1 2 3 4 5 6 7 8 9 10 11 12
Derinlik (m)
Sécak?d e

Y¢zey 175 192 167 172 196 174 18 19 181 186 20.1 20.3

5 161 183 164 173 181 171 176 173 16.8 17.7 173 17.3

10 159 178 163 158 - 16.5 165 16.8 173 176 - -

15 153 - 151 155 - 152 157 - 16.7 155 - -

20 15.7 - 153 151 - 15 14.3 - 157 141 - -

25 14 - 147 149 - 13.8 139 - - 126 - -

30 - - 136 - - 12 11.3 - - 114 - -

35 - - 106 - - 104 108 - - - - -

40 - - 10.1 - - 10.2 - - - - - -

Bul anekl ek (NTU)
Y¢zey 157 1.83 145 183 126 202 151 183 47 166 47 58

5 38 182 14 18 193 179 135 182 3.89 213 41 47
10 245 213 223 21 - 165 135 212 143 13 - -
15 23 - 3.04 113 - 135 1.06 - 242 101 - -
20 142 - 146 138 - 14 137 - 1.37 143 - -
25 154 - 1.71 175 - 148 159 - - 142 - -
30 - - 1.48 - - 167 18 - - 3.17 - -
35 - - 158 - - 212 3.08 - - - - -
40 - - 129 - - 158 - - - - - -
¢. O (mg/ L)

Y¢zey 745 84 778 94 55 784 492 94 745 793 94 91
5 538 6.73 7.63 7.73 543 754 517 6.73 538 804 773 7.2
10 59 71 741 71 - 827 511 71 495 819 - -
15 6.62 - 728 7.82 - 8.32 6.09 - 5.62 8.67 - -

20 7.03 - 7.74 8.08 - 768 6.31 - 6.03 8.74 - -
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25 7.65 - 796 84 - 799 64 - - 8.65 - -
30 - - 8.35 - - 8.62 8.02 - - 8.52 - -
35 - - 8.84 - - 8.26 7.75 - - - - -
40 - - 8.39 - - 8.45 - - - - - -
Organik madde (mg/L)
Y¢zey 08 12 09 06 08 07 08 1 08 07 15 13
5 05 09 06 08 09 08 09 08 06 08 12 12
10 04 1 06 07 - 08 08 1 06 07 - -
15 06 - 06 04 - 08 09 - 06 05 - -
20 06 - 04 07 - 08 08 - 08 04 - -
25 06 - 08 06 - 07 08 - - 06 - -
30 - - 0.7 - - 06 07 - - 1.1 - -
35 - - 06 - - 09 11 - - - - -
40 - - 1 - - 1 - - - - - -
pH
Y¢zey 774 771 75 767 779 797 7798 76 7.79 784 7.74 7.69
5 768 7.77 752 782 765 795 785 792 79 782 7.97 7.93
10 763 759 747 79 - 783 776 799 7.71 7.76 - -
15 7.73 - 773 7.73 - 772 7.72 - 7.7 765 - -
20 757 - 764 7.68 - 765 7.63 - 758 758 - -
25 759 - 752 76 - 764 75 - - 783 - -
30 - - 754 - - 7.67 7.79 - - 753 - -
35 - - 75 - - 7.68 7.64 - - - - -
40 - - 7.53 - - 7.72 - - - - - -
EC (Os/ cm)
Y¢zey 171 175 182 181 185 190 178 175 183 192 188 178
5 173 177 190 186 184 199 162 176 178 197 182 186
10 178 183 189 185 - 201 195 181 176 200 - -
15 176 - 194 176 - 222 185 - 179 196 - -
20 179 - 191 171 - 227 182 - 180 194 - -
25 181 - 192 182 - 236 190 - - 198 - -
30 - - 196 - - 218 192 - - 201 - -
35 - - 208 - - 210 203 - - - - -
40 - - 201 - - 213 - - - - - -
Mangan (mg/L)
Y¢zey 004 002 002 0.02 004 0.03 0.03 0.03 0.03 0.02 0.02 0.02
5 0.03 0.02 0.03 0.03 0.02 0.03 0.04 0.02 0.03 0.02 0.03 0.03
10 0.04 0.03 0.02 0.03 - 0.02 0.03 0.02 0.04 0.03 - -
15 0.04 - 0.03 0.02 - 0.03 0.01 - 0.04 0.03 - -
20 0.04 - 0.03 0.04 - 0.02 0.02 - 0.03 0.03 - -
25 0.05 - 0.05 0.04 - 0.02 0.02 - - 0.05 - -
30 - - 0.05 - - 0.05 0.06 - - 0.08 - -
35 - - 0.09 - - 0.10 0.06 - - - - -
40 - - 0.12 - - 0.15 - - - - - -
Fe (mg/L)
Y¢zey 001 001 001 0.01 002 002 001 O 0.02 0.01 0.01 o0.01
5 0.01 0.01 002 001 002 001 0.01 001 0.01 0.01 0.01 o0.01
10 0.02 0.03 0.03 0.01 - 0.03 0.01 0.01 0.01 0.01 - -
15 0.01 - 0.02 0.02 - 0.01 0.02 - 0.02 0.02 - -
20 0.03 - 0.01 0.03 - 0.02 0.02 - 0.01 - -
25 0.02 - 0.01 0.01 - 0.02 0.02 - - 0.02 - -
30 - - 0.02 - - 0.01 0.01 - - 0.02 - -
35 - - 0.02 - - 0.05 0.01 - - - - -
40 - - 0.04 - - - - - - - - -
Nitrat (mg/L)
Y¢zey 02 04 03 02 02 02 02 03 02 03 03 04
5 02 03 02 02 02 02 02 02 03 03 03 0.2
10 02 02 02 02 - 02 02 01 02 02 - -
15 01 - 01 01 - 01 02 - 01 02 - -

68
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20 01 - 02 02 - 02 02 - 02 02 - -
25 02 - 02 02 - 01 02 - - 0.2 - -
30 - - 01 - - 02 01 - - 02 - -
35 - - 0.2 - - 02 01 - - - - -
40 - - 01 - - - - - - - - -
Tabl o 1 de gor ¢l deéd & gibel ibdreani&n i rf af RB¢§ . Bu - al
noktasénda ve farkleée deriaéj &t i®.diog/tDea sFéen, d aMnd evjei Kk me k t
NO3 dejerleri -ok d¢kegk ol (Ugblo Q)nEd nelkit rbiikrs edejiilkétmkenl! i k
g°stermemektedir. NO3, -esupgde @ebpatr iok arakle méné il e
bul unur ve ©°nemli bir bitkayébseasli nobar ak Taif émbsali-diarr.é
faaliyetlerdemgnt &katstul atenkeadaé¢irken mi krosi emens/ cm
end¢gstrivyel dekarjlardan X% At éskescuakt ékamnke ddijeer i h
septi k tankl ar da dohil Slurhalk égzeerleekitms kselve i | et ke
hayvan dékkeéelaréndaki avmactileg énaa,t Ekbatam deri ki mi
oksidasyonu sonucu yer¢st¢(mvz>ebiy'ete)a,lt@ejsmllawlelnearlne,
ul akabilir [21]. sécakl é] a bajl éedeéer . Sécakl
elektriksel iletkenlikleri de artar [25]. Sudaki
Nitrat, Veéececut i -1 nde nitriiytonf ar emoa nde rd °kn emi arttek-a
sajl éja ol umsuz et ki si ol arbtidre,cettoliaky éslkeiyrhyaaseallekt ri k
reaksiyona wujrayabilir. ¥getldkkl ¢ opl a®m aybdbek deei Ki m
daha k¢-¢k bebeklerde mavigPbgeeeet !l setndr womuip & 6] . Doj al
(methemoglobinemia) ve nitrosamit/nitrosamin sularénen elektr1s5&sebSidmt k
formlareéena d°n¢ker ek mu htaermaesléndansgefojkemi K 27] . KIl et
etkiye sebep olabilir [2]. iszerinde, i -me suyu t¢gketin
bir et kisinin ol dujuna C
Doj al tatl & su kaynak]!l ar e nbdualku n nfreemakkotnasdaénrt r[a2s8y]o.n u
0,550 mg/ L arasénda deji ken dejerlerde
bulunabilir [23]. K- me suyBuwu kasihadka aEE€n dee,] eda midre de
(rr) tuzl ar é kararseéez yapdéediai kKo lmup pl m&dé&jnane ygeonr (1 me k|
demir (111) hidroksit formwnddgé&-ereEC pasiagreanmgd@&k bi
silt Ke&kl.i nBemi-Prk ©°zell i klgé zdemmi k tpH dudaki hidrbjen agyond ) .
oksit durumundayken, i nsarkonmsawmdu aisyiomugeltekbider ve
elementlerden biridir. araséndaki dengeyidrojg’® sterir
iyonu ¢reten veya olukturan
Demir , 3 mg/ L ve ¢zerine kienhmadé] & enabdiyodé ar taraf

insan sajl éjéna ol umsuz e tbkoijsail byuelruanl ntaémadat.ldedrégma s é mdad
Ancak tat ekKi k dejerinin dHejdeijerifhakatk taelrtndanldas ul ar ¢

kal mashéd ysebed nsan sajl ejé ga-résléenbdan rl. i mit
dej er °neMahglamJKyerk¢re yapéseéenda
en - ok bul unan etall er deki rdieminkinti .k gédbealrdainkd @hd @ d &6r
demirl e birlikte goer ¢l ¢rf.25]Andaek ¢ ssuyud8&ki-KBablo t esi Y !
konsantrasyonlaré demire o2Gdd a [RBHa d¢iwekt ben NnKét a
Kaynakl|l arénén Genel ki myasa
Ham suda genellikle 0,060, 6 mg/ L ar al éja&mametrel er a-éséndan Seéndé
bul unmakl a birlikte; 1 Krnmgt/elrdlyeir i na@wkeanyer ¢st ¢ s u
konsantrasyonl arda, mangarkinef | ai swd@H lyédeifesgi 9ni n 6
oksijensiz ortamda suyl a temas&nda daibrakt @rijleerei n sa
aktivitesi s®z konusudur [gZx4lektOjibmdiltdémekinr. Bu
akKkan konsantrasgotatlilar da iad aemEmay ki tem -Bhoktakanda
borularda ve -amakérl arda°l ekleingktes rneld3eOn dIKwarl ép- & v
0,02 mg/ L gi bi d¢k¢k konsantrasyonl arda su
borul arénda tabaka ol ukturfrabikll iér , nbkt alaarzdaama rPlla ¢ 1 en
siyah -°%kel ti halinde bDbirimeke®©ngapabideijiétl ek kelki |
&l ke, renk deji ki miyle bigrelri¢ckltree kg eldém . sorunl ar

sebebiyemangan i -in 0,05 mg/L standart dejer
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