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Abstract

This paper will examine sustainable water-resource protection in the arid region of southern
Turkey. Usage and quality of water for living were investigated. Waterworks were created in
the region and they have been managed relatively well. In south-eastern Anatolia, however, there
were some towns where tap water was stored in tanks because of low hydraulic pressure. The
water of those areas showed high concentrations of NO;. Meanwhile in the Mediterranean area,
water registered a remarkable hardness of more than 315 mg/L with high concentration of SO,2.
NH,", K" and/or PO,~ were detected in many of the samples in the investigated regions. This
might suggest the possibility of groundwater contamination from excessive use of fertilizers and

agricultural chemicals.
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EMAKPEB BT R EE v 2 —I2 8 D b PRI o M K & IX A T 800mm
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TEWEMAFEREZ ETF20CERRTETHIN, Mz 501 0&E&E LE
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— 7 55 2| L) OERICL Y, FiRoy U 7=7 5 7HmERC A T 7 WiE L oI
KMEZ KD SENAE T2 EIZMA T, XA T MVatENTONREHR, A 7 7 HE
NTOWFEHOTEFE, 4727 TO2—7 77 A OILH e CBRE~OEZENER ST
L, vAZ =T FZUNEDORELHLEIR>TETND Y,

THEF e ANV O HUIR O BEIEYE BRI A I, mhE b A I OYEE - ERY— e R
TSI LTS b0, = I oElEBIREIICE > TEERSHNEIT RS
P EDEIRBEFMNE I ENT VARSI TWRW D 2 FRIEYOEL 5t
THEROEHRIIHEVES RVERELTWD, £, ERBEEWCELFEEY bH A
BEFEWALERYS TRy S TR Y | KWL TOMNEENAT —T X B T h D 0T
BERSMNRN/A 0ol FREICEEEZ 52 T0n5 9,

ARIFFEIL, WM BT 2 KRB OBUR A48T 25 & & b IR AT RE 7R K B IR IR %
Bt 22 L2 HME LT, SFHOATEHARELZL /o TD 7Y, ZZIZBWVT,
RV = SO o0 BRI AR MU T o L T B KR EE DR WK T, T R U T
DRI pH - HE L bR < A AZ 27— /LTINS X OVEL O AKE K ILEEE 200mg/L LA T D
FEIKTHD EVIFERNELNEZY, 22T, Fdo X > 2RMEE2RZ2MEET T b
UT DO=IVT 4 inE IR EDT v Y £ TOAFERAKICONTHRET D,
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Ny =T BT ETO ML iR T - SO URIES ICEHN S D EEHKE
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VA Y B MRIBAFRRIE (77wt ) =W )= /35y b ) P TV A Y BE L RRERE L Y = ) —
NT B LA CHERIE R T, BRI, KO Ca” B X UM DA ZICKHGT D R
fe v D (ng/L) IHAB U726 O T, EDTA (xFbuvy 73V IUEEER —Fh)vh) A3k L
L7,
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WA A (C1), WA A4 (NOy), Iy T hAAy (Ca?) 1L, ~VFKRKEE=XY
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LanTng Y, SREIOFAETIE-EHORE (5mg/L) ZBRERMEIIBO LT, WTh
HEDOONRRIT Loz, £72, COD OEIL 0 £ 7213 3mg/L LLF T, BARD KB KK HE
7o LT,

<FHR7 J b U 7 Hil >

FRTF R THHIHEEREAT v 7Z8ETHY , AFOBITEH LV, EFEOKIRIX
OCHEMIIFLET, IHICT HORIBENKE N, ZOMFIX, GAP 12 L v ¥R
FARDBBI i, T¥Z2FERWNE LIEAKRNRBEOEET, EHHCIIMEEL R, BH A2
SERTHRICEHSIh T, UL, BARMEIIEARE LTHFEL TR Y, ERITK
e KFTE,. H50E EERRNWR EFFRADORLEFF> Tz, Z O OHR G
Bt OBERFRRER R 2 R 2 101”7,

F2 FEET YT HUE O AE KO BERL R E RS R

A R A AR A R e A P A e
1 17.027.8] 9.6 [0.18] 320 | 5.3 6 46 53.7 < 0.21 | 1.48 <& 22.4 155 130
2 7.3 145.4( 8.0 |0.30| 310 [ 6.6 6 47 5L.9 < < 2.36 < 71.6 270 215
3 7.6 |32.2( 7.7 10.21| 289 | 9.7 6 11 | 72.7 < 0.24 < < 12.9 280 225
4 7.8 |36.5( 8.2 0.32| 294 | 2.3 2 97 59.9 < < < 0.13 < 280 225
5 1 7.6 36.6[ 8.1 |0.24 315 | 22.4 29 68 73.3 < < < < 20.0 235 180
6 7.8 129.3(8.210.19] 300 | 18.9 20 60 59.0 < < 1.21 < 42.0 160 95
7 7.9 130.2( 8.1 10.20]| 289 | 19.8 19 170 | 74.5 < < 1. 86 < 40.3 150 120
8 7.8 |58.6( 8.1 |0.38]| 294 | 33.6 26 60 66. 6 < 0.30 | 8.17 | 0.26 | 47.2 210 285
9 | 80 |57.1] 6.9 |0.29 267 | 30.4 25 95 | 81.2 [ 0.023 < < < 131.7 450 220
10 [ 7.7 [82.4| 7.7 | 0.53 | 282 | 54.2 39 235 | 79.8 | 0.520 | 0.24 | 32.10| 0.97 | 63.9 430 320
11 [ 7.8 |44.1( 7.9 10.29| 282 | 7.1 2 51 77.5 | 0.041 < < < 16.3 275 215
12 [ 8.1 |32.7| 8.1 0.21| 260 | 16.3 18 44 79.5 | 0.089 < 2.06 < 45.3 190 110
13 8.2 (23195 ]0.15| 255 | 1.2 1 24 | 86.0 < < < < < 150 90
14 | 8.2 [23.8| 8.8 |0.15| 266 | 1.5 2 23 79.8 < < < < 8.2 165 120
15 [ 7.8 129.2[11.40.19] 209 [ 2.2 3 177 | 29.6 < < 2.96 < 13.9 185 150
16 | 7.8 |28.7] 5.9 |0.19] 219 | 2.3 3 49 29.5 < < 1.74 < < 220 175
17 | 7.9 [25.3| 6.8 |0.16| 217 | 1.8 1 126 | 31.5 < < < < < 105 190
18 | 7.7 [69.6| 8.6 | 0.45| 223 | 27.7 54 197 | 36.8 | 0.606 < 6.71 < 29.4 265 225

REREPALL T, NO, ¢ <0.02 mg/L, NH,” :< 0.2 mg/L, K :< 1 mg/L, P0O,* : <0.1 mg/L, S0,” :< 5 mg/L
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ZOMIFIZE DR & SUEEEICEN TV DR, 20 ) bttt Eg e Y & R
KT HYRECTHENT- TN T 4 YNNI L THD, ZIMNHHE~T5knlldH BNy b~ 0
IV Tl b EEZRE LA T, DA EE AN ARHANTIR S 0 | Z ORI
SIEL TV, No. LIZHTOHMZH DB VA N T OAKEARTH D, FHEEIL 155mg/L & 5%5y
K T o723, N, 28 0. 21mg/L, K73 1. 48mg/L @B Hivlz, NV 7 A 713Ny kv
DR 30km F LD DT 7Y AJNREQHT T, ifltd FLa - 7R -7 77 O@BNIRTE
FTHIRTEEHFHEORNGIZE L DERDEATHER, ZOBEPITN TEZEINDL X
LN T E L 22> T D, No. 2 (XILOHEIZH 2 IHHHEOBEAK T, ERITZ A4S
(2l > Tz, BC OflIE 45. dms/m T, K% 2.36mg/L &7, SO, &AL 71. 6mg/L &%
BN ANV A T TBkn I D~ VT 4 VI ORI 2O R T L 5 10
LRI T, SEN STV ) TEEEORICENE ERENREE S, T ATIEL v 712K
EAKZ RS TR LTV, HiTH o KEIXERZEIC L D KER T2 T bk
HICRORRE N D > 72, No. 3, 41X Z OBT DR T /L & #2 OKGE K T RT# 1L NH, A8 0. 24mg/L,
B%F L PO, 28 0. 13mg/L 58 H AL, ML E HIC 280mg/L TH-72, No.6—8 & 10 [~ /v
T A YOWEITITkmIZH DX v I N7 7y THNOKTH L, 221k, ADS0 TAHEY O
HHT, PTEET T I NLPEENTESNBHE (A AT LA0%M) ([ZIXENZT Tk
YU ThH HRWOKILE NG TWS, No. 61X Z OIHMDAKE;, No. 7, 8ILEM DT
KIZHDVARNT 2 ERTAOKEKR N I0IFBAD L AR T L OFRNHOKTH D,
No. 6, 7 OREEIZRCRMKNA, K& 1. 2mg/L LA EEAH LTz (No.6: 1. 21mg/L, No. 7 :
1.86mg/L), No.8 725X NH,", K'. PO,* DT R THAMH ST, KIEEITS. 17Tng/L TH -
720 No. 10 1Z[E TN Ot 3k & He -~ T EC 2% 82. 4ms/m. il £ % 430mg /L, NO, 2 B 53 0. 52mg/L
L& <L NH,'=0. 24mg/L, K'=32. 10mg/L, P0,?=0.97Tmg/L ThH -7, ZDL A LT (I
BN IZFEE ORI H Y TP RZRIAL WD EBbhd, Yy U7 7O
B ABkm I E T 2T VT AF L LU HiEY OO H 5 F 03 @872 58HEE T HOAD
SR JE T A RAEL TV D, ERITESCFEDORE TEIEL TV DI, EFEEDE
BDOLDIZF X ANTROLEMREZHNTOWD, EBHEOPLICHK 7 Z25¢E (M E 10m)
L. KEKEZIFOTHAL Tz, 20K (No.9) OFEEEL 450mg/L T, SO0, 2% 131. Tmg/L
LEWETH - T,

AVRE I T THR S @ VE S 2150m DR LL— IIET 4 ¥ 7 Lo 130km P51
b2, IMHDEE L KSNOERZMGENEINTZT 7 ZAFZEONANSBOLE R EE
%, No. 13 1 IUTHEDIREAHT, No. 14 1ZHEIC & 2 EHVEELE BT, F72, No. 15 1R LL— |k
UDEBEDET TH % % v 7 X HIN DR T L, No. 12 (ZETHRI DT & F 2 L7 & LiiRED L
ANTUOKBEKRTH D, HE 150-190mg/L, EC1E 23.1—32. Tms/m L AKVMETH 5 53,
Fy 7 A HNO 2 OWBHI K& A &N 2mg/L X TV 5, BHOPLEBHO—>THH
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DHA4T Ty TIEANAK 80 5 ADLHEMT T, No. 18 (ZHANDKRT VEHEKTH D,
il 265mg/L. EC 2% 69. 6ms/m, NO, 73 0. 606mg/L T, K'%& 6. 7lmg/L &4 LT/, M
WT T N T U O KIE NO, SRR m <L B, EORE S NH,L K E 72 PO, S
B En,

< Hb iR e >

P R IEE OB SN L, AMEEANZCRETH S, VY — MBS IO
= R NTIEL L OBCR RN D, #3102 O MU DR OBEFEAHENE R R 2 R T,

F 3 HuriiEIn R e o> AEE TR O BB S

e[| T ) | ] ] | sl il
19 | 7.6 | 88.0| 8.0 [0.56 | 209 | 75.0 51 206 | 24.8 | 0.107 & < 0.37 7.3 320 355
20 | 7.6 | 126 | 6.9 | 0.80 | 208 | 65.6 62 150 | 28.6 < < 2.83 < 146. 4 580 355
21 | 7.7 | 103 | 7.2 | 0.70| 200 | 73.4 7 199 | 36.3 < < 3.88 < 67.1 440 310
22 | 7.6 [47.3| 7.3 [0.31| 209 | 11.3 18 406 | 27.7 < < < < 71.5 390 290
23 | 7.7 152.9( 7.3 | 0.33| 204 | 15.9 12 61 32.2 < < 2.78 < 54.5 315 275
24 | 7.7 150.9( 8.8 [0.33| 202 | 34.9 [ 150 21 29.9 | 0.510 < < < 28.6 45 350
25 | 7.4 | 273 [ 7.0 [ 170 712 | 20.5 | 420 141 | 43.1 | 0.035 < 8.01 | 0.32 | 635.4 340 650
26 | 7.6 |80.2| 7.3 | 0.51| 514 | 29.2 27 230 | 45.6 | 0.037 < 19.13 < 82.1 540 280

SHEREPALL T, NO, : <0.02 mg/L, NH @ <€0.2 mg/L, K :< 1 mg/L, PO, : <0.1 mg/L
THEFITENREERMEEOT 27 v USEBEORIIALE L, M LFEE L & LT
BETRKOTELLTTHY AOBO T AZEZD M aTA4FRHICKERE T TLH S,
No. 20 IZHTNOD A Y Y v 2% RTHEMIZHE > TWAHHITF /KT, EC fEIE 126ms/m, Al
580mg/L & #FH L < @\, F7o, Na', CLIREER ZALZ 4L 62mg/L LA |, SO, 1% 146. 4mg/L T,
K'% 2.83mg/L&H LT\, THF 05 50km DY = A b HIREFT DK (No. 19)
1Z. EC 23 88.0ms/m, fEE 320mg/L T, NO, &AH & 0. 107Tmg/L &<, PO, 2% 0. 37Tmg/L
FAELTWo, 7HF O 65kmlEEI2H D AN T AA 70 5 ADRFIZHE LT
T T, EE, MR LEORHEE L TEEREHEZRILL TS, TTNOKRT LDKIE
7K (No.21) 1%, EC 7% 103ms/m T, FEFEH 440mg/L & EVME T, Na' & ClUEEEIX T3mg/L %
Bz Tz, SO, 2 OREEIL 67. Img/L T, K'EH &L 3.88mg/L TH o7z, 7o ¥ /YiiH
THBETROLEBRLTCVWAY Y —MMITHY | TMOBEY (7T A R AL 77 E)
OB E Lo TWVE D, ~HFE2BLTEL OBIEENMAEL TS, No. 23 X7
Z A R ZDIRERFT O KE KT, #EE 315mg/L. K7 2. 78mg/L Tdh -7z, No.24 DT 4
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X DRTIVEEEAKIZT VA U ER 350mg/L (2% L CHEEEZS 45mg/L LMD TR, C1
(34. Tmg/L) (ZH~T Na'2Y 150mg/L LW 2 L h, A A A 2 A8 HEIC X Dok
WM EZ B Z7e>Tnbs EEBbis,

T — 7 & BT 200km 1F EDWNERIZ B 2 /35w 1 LIE, ARG % 5 T 35°C DR IR K
DAL Z AR VRV CHR 72 B IR & 77— v 2 R L T T, BDE7E T T < TR R REEH &
LTHAE, Ay I LORT APEEK No. 25) 1X, 744 VU FE 650mg/L, i 340mg /L,
C1720. 5mg/L, Na'420mg/L T, #KALAFRIZ K > CTHRAWEEZ FIFTW5H X578, BC 2
273ms/m,ORP 7% 712mg/L.S0, 2 2% 635. 4mg/L & % L < @\ MEZ R L2, £72. K78 8. 01mg/L,
PO, 78 0. 32mg/L T, W IIM ok &g /e Bl o T D, ZoREICE, MMEnn
DOKITHDIRN] EWVWHEEEFESINH Y, BRAKE YU — - PemAkE LTHRMALTW
LZDTHAH, No.26 X7 =RV (WRAv I LORERT) (2H 528 WDKIEKTH D, ECN
80. 2ms/m, ORP 7% 514mg/L. A 7% 540meg/L, SO, %75 82. Img/L T, K'% 19. 13mg/L &H L
T, MR FEHIE O KT E N F <, SO, 2 BE L E VY, £, NS v h
ST, K0 PO IS LL BB ICTRE L T e,

FERE I Ca & Mg EEE DRI TH D . AKHD Ca™ X THREEHECHEEE ok &
THRE, F£2, 3ONEMEA CaCo, ICHIE (Ca?X2.5) THL CafliENEONDZ LT
2%, L, #BFNo. 7, 10, 17, 18, 19, 21, 22, 26 OHFLEIZHREEE D% LE - T
BO., IROIITERESY v bPBRDO Ca? bEENRTWD LHEISh D,

S OFREREI DL < 2 BIE N KL PO EN T, 7T orEa=THERIE. H
KRROELFNHFEL, Z<ORBRMBPICEBIIEENTVWD, REOCFHMAZ B - &EEE
WL7EGEORAEEFEREZET L0, v MCHT2EFEEE2IIRO AT, 222 T
W, BRI SIE R & U CEA SRS, HEEES —BEL T Bk, Bkl
HOFEHIEAER 2SN TWS, PV UL (K Tk MZE->THAEATETHY, ARTIE
RERETRE SN TV W, BB OF/ERILHIEE T 25. 9mg/L, 1JII7K T 2mg/L F2JE T
bDH, POSTIIAKEEREL L THRESINTZZ L7, WHO OBBIKKETA RT74 10h
R, Uy (P) FHIPICIEKFFE L, TRTOAMOUATHE TH L, BETTIX, %
#(N) CHICERBLOFERYE L S, WA - 4 2% O BASKIE CIXBRBE AN R E
ENTWD PN, K, PIxEBPEYICIERO = KREFLE LTSNS, METFT FI T
RXF 27 v U TN ER T2 BEME TH D700, RIS S 72 EEC BN
HFAKRSLKEFRAKIIBRBAL TWDLENR S D, 6T, THT - AT OBFEFEYERD
FHEEZET D LGS ORI L DTN OKEH R ELBEIND,

BB ORIEE LR T AR ) EOMBBZK 2 1ZRd, TAH Y EICHARD &R
%<, WAL Z L TWD EEZ BN D No. 24 & 25 TN B2 DA TV DA,
FIBIAREUE 0. 97 TR LS MBI LT\ 5, No.9, 10, 20, 21, 22, 26 [LEEFEOfE & 3L
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SO, PIE bMWD, I OB TIIIERERE (MifRE) 2P L. KABELA L
Tna L SN D,
[FI4RIZ Na* & ClITOAHB 2 X 3 12

R —

T, ATV ERRD HRD : 5*

.75 7 DXL 0.99 TR wo |

#13 0.93 Thoiz, KD Na'| s00 |

CLIRW A L BRICBIR T 2T A & a

E#v, NaCl O BIfE % 210mg/L TH :i wo | Noto

B WIEBBICOWTIE, BN §mf~& et ;/O<Qf ;&

Hiz k% Lbs0 1T v hTI ko : y o Nod2 Nozs ]

3000mg/kg K. E7z, BREMN 20 r P < e

2.5g/L BLE® NaCl % & TRk o I 2/:

RN LT & E L EE [ ]

BREREITLRESATND Y, PP o

M3z 1y b LB o Na', Total Hordness (mg/L)

CUIRME & R DIRETIE AL 7 H2 ®EE—R7LHUEOHER

7 7 bR E St No. 25 (3B rOSTOLca1 MRS

HEREBITHDA, ZoR

EHIR A K Tl - T, A7 o

IS = g7, § oo ]
70 L

4. FEBH o |

M R U T kO i i ol e

B O A AZRE L, = 3 |

DHIROWTPEE I LA L )

S, HimEBHEIRT © I ° .
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