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Figure 1- Geographical location and major rivers in the
geological map of the Dargaz Plain aquifer (Geological Survey
and Mineral Explorations of Iran, 1982).
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Figure 1- Geographical location and major rivers in the
geological map of the Dargaz Plain aquifer (Geological Survey
and Mineral Explorations of Iran, 1982).
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Figure 1- Geographical location and major rivers in the geological map of the Dargaz Plain aquifer (Geological Survey and Mineral
Explorations of Iran, 1982).
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Figure 2- Location of sampling points from water resources and Darongar and Abivard dams in the Dargaz plain.
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Figure 4- Water table map and the direction of the groundwater flow in the northern (above) and southern (below)
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Figure 5- The water table drop map in the northern and southern aquifers of Dargaz plain (Mehr 1402- Farvardin
1403).
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Table 1- Total water table drop and the average annual drop in piezometric wells during different water periods in
Dargaz plain.

. Period Wa-ter level. Wate-r level Decline of Tot.al Average
NO. Piezometer X (Utm) Y (Utm) (water-year) elevation (m) in ‘elevatl?n (m) the year (m)  decline an‘nual
October 2023 in April 2024 (2023-2024) (m)* decline (m)
1 Palkanlu 666973 4158797 1377-1403 713.22 712.47 -0.75 -0.98 -0.04
2 Jolfan-Abolma’jan 671060 4158476 1377-1403 648.03 646.26 -1.77 -5.34 -0.23
3 Bandegeni 669442 4156142 1377-1403 645.93 643.9 -2.03 -4.56 -0.20
4 Khanlanlu 673483 4155312 1385-1403 608.26 607.31 -0.95 -4.36 -0.27
5 Hazrat Sultan 671980 4153813 1381-1403 635.41 634.14 -1.27 1.62 0.09
6 Nokhandan-Health center 675628 4153709 1386-1403 581.31 579.74 -1.57 -5.13 -0.37
7 Nokhandan-Darband 675453 4153751 1363-1394 559.02 559.02 0 -8.75 -0.28
8 Kahoo N.1 671807 4147898 1377-1403 685.91 685.94 0.03 -0.16 -0.21
9 Kahoo N.2 668730 4145895 1377-1403 724.64 724.3 -0.34 0.79 -0.22
10 Tajeddin-Beside the road 673190 4143448 1363-1403 669.43 668.65 -0.78 -2.68 -0.07
11 Ezzatabad 676274 4142422 1363-1403 646.85 646.98 0.13 -1.11 -0.03
12 Daghdar-Kariz divaneh 676638 4138500 1363-1403 664.67 664.76 0.09 -2.43 -0.07
13 Parkand 681232 4141163 1363-1403 614.2 614.38 0.18 1.04 0.03
14 Chapeshlu junction 681329 4138619 1378-1403 645.62 646.06 0.44 0.69 0.03
15 Chapeshlu-Martyrs’ cemetery 684040 4135553 1377-1403 635.86 635.18 -0.68 -0.24 -0.01
16 Kalateh-Kendi 685890 4137621 1363-1393 590.94 590.94 0 -0.9 -0.03
17 Qozlegh raod 687549 4133155 1363-1403 586.86 586.82 -0.04 -0.08 0
18 Old lands of Espahan 691726 4131553 1364-1398 590.98 590.98 0 0.85 0.03
19 Artian 684408 4153751 1377-1403 455.6 456.48 0.88 -4.89 -0.20
20 Kalateh-Sedaghat 690704 4144936 1377-1403 432.57 433.28 0.71 -5.03 -0.22
21 Dargaz-near the office 685813 4145333 1385-1403 398.74 399.36 0.62 2.54 0.17
22 Chegher-Lotfi garden 688599 4147600 1363-1403 434.39 437.66 3.27 1.78 0.05
23 Chegher-Coastal wall turn 690404 4150188 1377-1403 418.65 420.56 1.91 0.03 0
24 Ashayer village 694720 4145425 1377-1403 414.93 414.82 -0.11 -5.96 -0.26
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Figure 6- Hydrograph of piezometrics located in northern aquifer (Palkanlu, Dargaz-near the office, Bandegeni and

Kalateh-Sedaghat) and in southern aquifer (Kahoo No.2, Qozlegh road, Chapeshlu junction and Daghdar-Kariz
divaneh) of (water period of 1377-1403).
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Figure 7- Long-term unit hydrograph and percepitation of northern (above) and southern (below) aquifers of Dargaz
Plain (water period 1377-1401).
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Geogra.phlcal Field parameters Drinking Agriculture Industrial
Coordinates
ation name
X y pH TH. TD.S (u]SE(c:m- ballglrllce Ca/ Scholler Wileox Quality LSI pHs
(mgli-1)  (mgli-1) ) % Mg Class. Class.
| Dam Reservoir 695465 4135242 7.8 338.8 491 981 5.05 4.23 Good C3-S1 Moderate -0.53 7.3 Pr
in Downstream 707653 4135817 8.1 3786.7 11900 23800 2.64 0.81 Undrinkable C4-S4 Unsuitable -3.17 4.9 Pr
Riverl 695227 4127177 8.1 492.1 529 1058 324 141 Acceptable C3-S1 Moderate -0.14 8 P
River2 695281 4136651 8.3 696.1 1480 2960 4.75 1.59 Moderate C4-S2 Unsuitable -1.77 6.5 P
age from Dam 695729 4135894 8.3 874.6 2080 4180 5.11 1.32 Unsuitable C4-S3 Unsuitable -2.01 6.3 Pr
lery in Dam 695180 4136008 8.1 2904 773 15460 3.93 0.88 Acceptable C4-S4  Unsuitable -2.92 5.2 P
njogh Qanat 691018 4136575 7.9 426.5 1705 3410 4.39 0.82 Moderate C4-S3 Unsuitable -1.39 6.6 P
agoz Well 690815 4131885 7.6 490.9 1815 3630 3.73 0.6 Moderate C4-S4  Unsuitable -1.03 6.6 P
alek Qanat 688946 4135816 7.7 427.1 1140 2289 391 1.05 Moderate C4-S2 Unsuitable -0.98 6.8 P
ichkhor Qanat 689924 4136842 7.1 1582.7 2450 4900 4.36 0.73 Unsuitable C4-S2  Unsuitable -0.85 6.3 P
nabad Qanat 689134 4134732 82 461.5 1205 2410 4.76 0.79 Good C4-S2  Unsuitable -1.45 6.8 P
shale Spring 692860 4125744 8.0 203.8 340 679 2.55 1.41 Good C2-S1 Good -0.29 7.8 P
ot Spring 674972 4129977 1.6 2434 367 733 1.63 1.13 Moderate C2-S1 Good 0.19 7.8 1
bzorg Spring 683363 4127317 8.0 392.9 560 1120 3.8 1.72 Acceptable C3-S1 Moderate -0.63 7.4 Pr
aldy Spring 680087 4128924 7.7 313 412 832 2.06 1.25 Good C3-S1 Moderate 0.08 7.8 1
spian Well 692770 4128333 7.3 11.9 895 1790 3.1 1.13 Acceptable C3-S1 Moderate -0.32 7 P
ngar River2 642770 4161131 8.0 158.86 270 406 1.11 0.88 Good C2-S1 Good 0.42 8.4 1
ongar Dam 657565 4163984 7.7 238.26 573 871 0.73 0.85 Acceptable C3-S1 Moderate 0.02 7.7 (
chelmir Sp. 664825 4140134 74 666.73 868 1022 2.65 2.05 Moderate C3-S1 Moderate 0.25 7.7 1
hanbar Hot Sp. 672768 4130706 7.2 216.18 456 796 0.9 1.29 Acceptable C3-S1 Moderate 0.60 7.8 1
agh Hot Spring 674915 4129894 74 213.73 476 824 1.62 1.39 Acceptable C3-S1 Moderate 0.45 7.8 1
dash Hot Sp. 676572 4128611 7.5 258.46 519 862 0.35 1.36 Acceptable C3-S1 Moderate 0.22 7.7 1
ozlegh Sp.1 683360 4127308 7.5 203.52 435 638 1 0.86 Acceptable C2-S1 Good 0.35 7.9 1
orkal River 696276 4145548 7.3 2642.59 9767 11405 4.83 0.55 Undrinkable C4-S4  Unsuitable -1.85 5.5 P
le Hydrometric St. 709777 4130907 7.7 511.64 802 1166 3.21 1.1 Acceptable C3-S1 Moderate -0.23 7.5 Pr
ivard Dam 695142 4135730 1.7 672.23 1305 1828 2.56 2.86 Moderate C3-S1 Moderate -0.78 6.9 P
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Figure 8- Distribution of ion concentration of sampled points in Dargaz Plain reservoir during 1400-1402 and their

drawn pie charts (up, dry period; down, wet period).
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Plain aquifer during dry and wet periods.
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Figure 12- Location of exploitation wells and trends of lithological cross-sections in the alluvial aquifer of the Dargaz plain.
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Table2- Different types of uses (drinking, industry and agriculture) of Dargaz plain, Dry period.

. Cée;)og:;fll:tzzl Field parameters Drinking Agriculture Industrial
Abbrevia . Type &
. Location name Ion . :
tion « y pH TH~.1 TDS_ 1 EC ] balance Ca/ Scholler Wilcox Quality LS pHs Quality Facies
(mglit) (mg i) (uScm™) % Mg Class. Class.

AD Abivard Dam Reservoir 695465 4135242 7.6 2915.8 4069 6260 4.1 2.08 Unpalatable Cs-Sy Unsuitable -1.3 6.3 Precipitating CaSO,
ASp Spring in Downstream 695729 4135894 8.3 4140.3 15665 24100 2.6 0.9 Undrinkable Cs-Sy4 Unsuitable -3.35 4.9 Precipitating NaCl
AR1 Riverl 707653 4135817 8.1 472.4 623 959 3.52 1.64 Acceptable Cs-Sy Moderate 0.14 8.2 Corrosive CaSO,
AR2 River2 695227 4127177 8.2 2586.2 5519 8490 3.7 1.74 Unpalatable C4-S3 Unsuitable -2.63 5.6 Precipitating NaCl

ADDr Drainage from Dam 695281 4136651 8.4 844.9 2405 3700 4.99 1.36 Unsuitable Cs-S, Unsuitable -2.12 6.3 Precipitating Na,SO4

AG Gallery in Dam 695180 4136008 8.2 2827.5 8593 13220 3.48 0.68 Undrinkable C4-S4 Unsuitable -2.83 54 Precipitating NaCl
DRi2 Darongar River2 642770 4161131 8.4 181.22 285 408 2.73 0.92 Good Cr-Sy Good -0.06 8.3 Precipitating Mg(HCOs),
DrD Darongar Dam 657565 4163984 8.4 312.66 806 1153 1.34 0.8 Acceptable C,-Sy Good -1.05 73 Precipitating Na,SO4

ChIWSp Westen Chorlagh Sp. 660688 4149432 7.7 156.5 266 406 1.38 1.17 Good Cy-Sy Good 0.56 8.3 Corrosive Ca(HCOs),
ChSp Chehelmir Sp. 664825 4140134 72 656.8 871 1129 2.49 2.07 Moderate Cs-Sy Moderate 0.46 7.7 Corrosive CaSO,
EHSp Emamghanbar Hot Sp. 672768 4130706 7.3 208.68 425 880 1.45 1.21 Acceptable Cs-Sy Moderate 0.50 7.8 Corrosive NaHCO;

GhHSp Gholjeagh Hot Spring 674915 4129894 7.4 218.62 431 911 0.67 1.2 Good Cs-Sy Moderate 0.35 7.8 Corrosive NaHCO;

AgHSp Aghdash Hot Sp. 677006 4129266 8.1 238.42 482 857 1.91 1.09 Acceptable Cs-Sy Moderate -0.26 7.8 Precipitating NaHCO;
GzSpl1 Ghozlegh Sp.1 676572 4128611 7.6 193.62 418 652 1.05 0.9 Acceptable C,-S; Good 0.33 7.9 Corrosive NaHCO;
TpQ Tepalek Qanat 695142 4135730 7.7 417.09 1494 2105 3.61 0.95 Moderate Cs-S, Moderate -0.82 6.9 Precipitating Na,SO4
PzW Pirzad Well 671402 4151367 7.3 402.55 911 1342 4.11 1.31 Moderate Cs-S, Moderate -0.10 72 Precipitating Na,SO4
ShKRi Shorkal River 696276 4145548 79 247942 8225 10139 1 0.59 Undrinkable C4-S4 Unsuitable -2.40 5.5 Precipitating Na,SO4
HGHS Hatam Ghale Hydrometric St. 709777 4130907 8.1 477.13 705 1065 0.44 1.34 Acceptable Cs-Sy Moderate -0.40 7.7 Precipitating CaSO4
LAW Lotf Abad Well 706903 4154737 6.7 2174.04 4321 5604 4.39 0.84 Unpalatable Cs-S, Unsuitable -0.81 5.9 Precipitating Na,SO4
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Table3- Different types of uses (drinking, industry and agriculture) of Dargaz plain, Wet period.

. Cée;)og:;fll:tzzl Field parameters Drinking Agriculture Industrial
Abbrevia L . Type &
. ocation name Ton . .
tion < y pH TH._1 TDS_1 EC ] balance Ca/ Scholler Wilcox Quality LSI pHs Quality Facies
(mgli't) (mgli')  (uScem?) % Mg Class. Class.

AD Abivard Dam Reservoir 695465 4135242 7.8 338.8 491 981 5.05 4.23 Good Cs-S, Moderate -0.53 7.3 Precipitating CaSO,
ASp Spring in Downstream 707653 4135817 8.1 3786.7 11900 23800 2.64 0.81 Undrinkable C4-S4 Unsuitable -3.17 4.9 Precipitating NaCl
AR1 Riverl 695227 4127177 8.1 492.1 529 1058 324 1.41 Acceptable Cs-Sy Moderate -0.14 8 Precipitating CaS0,
AR2 River2 695281 4136651 8.3 696.1 1480 2960 4.75 1.59 Moderate Cs-S, Unsuitable -1.77 6.5 Precipitating Na,SO4

ADDr Drainage from Dam 695729 4135894 8.3 874.6 2080 4180 5.11 1.32 Unsuitable Cs-Ss3 Unsuitable -2.01 6.3 Precipitating Na,SO4
AG Gallery in Dam 695180 4136008 8.1 2904 773 15460 3.93 0.88 Acceptable Cy4-S4 Unsuitable -2.92 5.2 Precipitating NaCl
EQ Elanjogh Qanat 691018 4136575 7.9 426.5 1705 3410 4.39 0.82 Moderate Cs-Ss Unsuitable -1.39 6.6 Precipitating Na,SO4

AGW Alagoz Well 690815 4131885 7.6 490.9 1815 3630 3.73 0.6 Moderate Cy4-S4 Unsuitable -1.03 6.6 Precipitating NaCl

TQ Tepalek Qanat 688946 4135816 7.7 427.1 1140 2289 391 1.05 Moderate Cs-S, Unsuitable -0.98 6.8 Precipitating Na,SO,
KSp Komachkhor Qanat 689924 4136842 7.1 1582.7 2450 4900 436 0.73 Unsuitable Cs-Sy Unsuitable -0.85 6.3 Precipitating MgSO,

HQ Hasanabad Qanat 689134 4134732 8.2 461.5 1205 2410 4.76 0.79 Good Cs-Sy Unsuitable -1.45 6.8 Precipitating Na,SO4

AGhSp Ab Ghale Spring 692860 4125744 8.0 203.8 340 679 2.55 1.41 Good Cr-S, Good -0.29 7.8 Precipitating NaHCO;
HotSp Hot Spring 674972 4129977 7.6 243 .4 367 733 1.63 1.13 Moderate C,-S; Good 0.19 7.8 Corrosive Ca(HCO;3),
7BSp Zobozorg Spring 683363 4127317 8.0 392.9 560 1120 3.8 1.72 Acceptable Cs-S, Moderate -0.63 7.4 Precipitating CaSO4
SGSp Sogaldy Spring 680087 4128924 7.7 313 412 832 2.06 1.25 Good Cs-Sy Moderate 0.08 7.8 Corrosive CaSO,
ESPW Espian Well 692770 4128333 7.3 11.9 895 1790 3.1 1.13 Acceptable Cs-S, Moderate -0.32 7 Precipitating CaSO,
DRi2 Darongar River2 642770 4161131 8.0 158.86 270 406 1.11 0.88 Good C,-S; Good 0.42 8.4 Corrosive Mg(HCOs3),

DrD Darongar Dam 657565 4163984 7.7 238.26 573 871 0.73 0.85 Acceptable Cs-Sy Moderate 0.02 7.7 Corrosive Na,SO4

ChSp Chehelmir Sp. 664825 4140134 7.4 666.73 868 1022 2.65 2.05 Moderate Cs-S; Moderate 0.25 7.7 Corrosive CaSO,

EHSp Emamghanbar Hot Sp. 672768 4130706 7.2 216.18 456 796 0.9 1.29 Acceptable Cs-Sy Moderate 0.60 7.8 Corrosive NaHCO;

GhHSp Gholjeagh Hot Spring 674915 4129894 7.4 213.73 476 824 1.62 1.39 Acceptable Cs-Sy Moderate 0.45 7.8 Corrosive NaHCO;

AgHSp Aghdash Hot Sp. 676572 4128611 7.5 258.46 519 862 0.35 1.36 Acceptable Cs-Sy Moderate 0.22 7.7 Corrosive Ca(HCO;3),
GzSpl Ghozlegh Sp.1 683360 4127308 7.5 203.52 435 638 1 0.86 Acceptable C»,-S; Good 0.35 79 Corrosive NaHCO;3
ShKRi Shorkal River 696276 4145548 7.3 2642.59 9767 11405 4.83 0.55 Undrinkable Cy4-Sy Unsuitable -1.85 5.5 Precipitating Na,SO,
HGHS Hatam Ghale Hydrometric St. 709777 4130907 7.7 511.64 802 1166 3.21 1.1 Acceptable Cs-S, Moderate -0.23 7.5 Precipitating CaSO,

AbD Abivard Dam 695142 4135730 7.7 672.23 1305 1828 2.56 2.86 Moderate Cs-S, Moderate -0.78 6.9 Precipitating CaSO,
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