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Figure 1- Geographic Location of the Study Area. The
~] study area (black line) encompasses the downstream
section of the Zanjanrood watershed. The red

rectangle represents the coverage area of the Sentinel
satellite forthe overpass condition.
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Table 1 - Results of physicochemical and isotopic analyses for 17 water samples from the region during field
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operations on April 12, 2022 (wet season). The unit of measurement for anions and cations is meqg/L.

ID (OTC) oH (ug/fm) HCO, | SO, | C | Nos| ca | Mg | Na | K ‘{‘)’/‘:‘)2’ E(f,/:‘;r 3D | 80
AWL | 265 | 750 | 2450 | 1.84 | 577 | 16.80 | 011 | 544 | 088 | 18.09 | 0.12 | Na-Cl | <0.05 | -72.35 | -9.37
AW2 | 223 | 7.21 | 13400 | 560 | 461 | 123.00 | 031 | 43.20 | 28.91 | 60.97 | 091 | Na-Cl | <0.05 | -60.6 | -6.86
AW3 | 205 | 780 | 1220 | 2.48 | 051 | 9.00 | 019 | 336 | 120 | 751 | 042 | NaCl | <0.05 | -77.33 | -9.25
AWA | 214 | 777 | 1080 | 248 | 045 | 760 | 026 | 296 | 177 | 598 | 0.0 | Na-Cl | <005 | -77.36 | -8.04
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AW5 19.8 | 7.63 1640 2.44 1.07 1260 | 0.29 | 2.16 3.05 | 11.10 | 0.12 Na-Cl <0.05 | -77.27 -8.97
AW6 154 | 8.40 2220 2.00 0.56 1930 | 0.34 | 1.20 0.88 | 20.02 | 0.12 Na-ClI <0.05 | -81.11 -9.71
AW7 21.6 | 8.90 2330 3.52 2.54 16.80 | 0.32 | 2.72 3.85 | 16.52 | 0.13 Na-ClI <0.05 | -68.39 -8.33
AWS 215 | 7.50 5500 4.32 5.90 4420 | 0.31 | 20.00 | 4.82 | 29.87 | 0.27 Na-Cl <0.05 | -62.27 -7.09
AW9 228 | 7.78 3600 3.08 0.97 3140 [ 039 | 1.68 3.05 | 31.02 | 0.22 Na-ClI <0.05 | -93.81 | -10.71
AW10 | 190 | 7.20 1310 2.28 0.66 9.70 0.44 | 3.28 1.28 8.36 | 0.19 Na-Cl <0.05 | -77.12 -9.67
AWI11 | 209 | 8.90 1290 240 0.76 9.21 0.38 | 3.84 1.28 7.66 | 0.10 Na-ClI <0.05 -71.4 -10.09
AW12 NA | 7.57 1430 2.64 1.55 9.08 117 | 448 1.61 829 | 011 Na-Cl <0.05 | -72.18 -9.82
R1 18.0 | 7.48 3780 348 13.25 | 19.89 107 | 16.16 | 5.30 | 16.03 | 0.31 glla_-sc(:; <0.05 | -52.96 -7.13
R2 221 | 7.62 3030 320 | 13.02 | 1305 | 098 | 1032 | 6.34 | 13.38 | 0.24 glla-scg4 <0.05 | -47.59 -5.54
R3 16.8 | 7.75 2630 4.40 7.39 13.00 | 1.45 | 8.00 562 | 1245 | 0.23 gﬁgél <0.05 | -48.05 -5.29
w1 1740 | 751 4430 5.64 21.20 | 15.60 184 | 2760 | 1.20 | 15.20 | 0.26 SCS4N22I <0.05 | -51.74 -6.32
W2 149 | 7.21 7700 404 | 3218 | 39.00 160 | 4160 | 6.42 | 2845 | 041 gﬁsl\:; <0.05 | -50.26 -6.04
o] (Sl Jaad) 1F+) 818 50 VP ol yxo wilibos b ddiluio OT gladiges 5l bl ) Jouz dwnds —F Jguo
Table 2 — As in Table 1, but for water samples during field operations on August 5, 2022 (dry season).
T EC Error 13
1D Q) pH ) HCO; | SO, Cl NO; Ca Mg Na K Waer type (%) 60
AW1 NA NA 2710 1.80 6.39 0.23 | 0.23 | 6.05 1.97 | 18.82 | 0.20 Na-Cl <0.05 -
AW2 | 252 | 7.46 | 13610 148 | 2540 | 0.80 | 0.80 | 40.00 | 41.76 | 53.55 | 0.77 Na-Cl <0.05 -
AW3 | 294 | 8.02 1930 2.32 7.90 0.30 | 0.30 | 4.40 144 | 13.24 | 0.18 Na-Cl <0.05 -
AW4 | 236 | 8.17 1530 3.00 4.00 033 | 033 | 264 2.17 | 10.30 | 0.16 Na-Cl <0.05 -
AWS | 184 | 7.33 6580 500 | 24.00 | 075 | 0.75 | 16.24 | 6.57 | 42.52 | 0.48 Na-Cl <0.05 -
AWT7 | 224 | 8.08 2490 240 | 1001 | 043 | 043 | 2.80 5.06 | 16.76 | 0.21 Na-Cl <0.05 -
AWS8 | 265 | 7.67 5710 140 | 2457 | 0.60 | 0.60 | 13.28 | 4.33 | 39.00 | 0.39 Na-Cl <0.05 -
AWI11 | 26.2 | 8.11 1252 2.52 4.48 046 | 046 | 264 2.33 740 | 0.13 Na-Cl <0.05 -
AW12 | 289 | 8.14 1354 2.32 5.47 064 | 064 | 2.80 2.87 782 | 011 Na-SO4-ClI <0.05 -
AWI13 | 32.7 | 8.04 2510 240 8.01 0.28 0.28 | 2.78 3.21 | 18.90 | 0.19 Na-Cl <0.05 -
W1 199 | 755 5420 560 | 2258 | 0.76 | 0.76 | 2756 | 466 | 21.63 | 0.36 Ca-Na-CI-SO4 <0.05 -
W2 35.0 | 7.22 | 11990 3.88 | 40.31 | 167 | 1.67 | 37.00 | 26.56 | 54.20 | 0.80 Na-Ca-CI-SO4 <0.05 -
S4 204 | 8.13 2440 236 | 1253 | 067 | 0.67 | 10.28 | 353 | 10.31 | 0.25 Na-SO4 <0.05 | -5846 | -6.48
(pbewny Jad) 1F+) pote ¥ ol ymo wldos b o ddilin ol aiges ¥ gly bl ) Jguo amds —Y Jguo
Table 3— Asin Table 1, but for 4 water samples during field operations on January 22, 2023 (winter season).
T EC Error
D | (ocy | PH | (usiem) | HCO3 | SO4 Cl | NO3 | Ca Mg Na K Waer type %) 3D | 8018
Q1 | 13.0 | 8.24 1890 2.80 10.80 | 4.20 1.08 6.56 1.14 11.10 0.09 Na-SO4 <0.05 | -51.46 | -7.19
S1 | 101 | 847 560 2.10 242 0.80 0.30 2.08 1.42 2.09 0.01 Na-Ca-SO4 <0.05 | -54.01 | -7.26
S2 | 128 | 8.27 2300 2.38 16.10 | 2.00 | 251 | 7.48 1.39 14.10 0.05 Na-SO4 <0.05 | -64.12 | -8.44
S3 6.4 8.21 3380 4.10 17.80 | 10.70 | 1.21 | 10.78 2.13 10.30 0.57 Ca-Na-SO4 <0.05 | -58.27 | -7.59
Q1 | 130 | 824 1890 2.80 10.80 | 420 | 1.08 | 6.56 1.14 11.10 0.09 Na-SO4 <0.05 | -51.46 | -7.19
S1 | 101 | 847 560 2.10 242 0.80 0.30 2.08 1.42 2.09 0.01 Na-Ca-SO4 <0.05 | -54.01 | -7.26
S2 | 128 | 8.27 2300 2.38 16.10 | 2.00 | 251 | 7.48 1.39 14.10 0.05 Na-SO4 <0.05 | -64.12 | -8.44
(A3 A6 A10 A
- Al
A22)

W Coarse-grained unit
[] Fine-grained unit
= Coarse-fine-grained mixed unit
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Figure 2- Hydrostratigraphic profile of the Zanjanrood confined aquifer system based on the 9 lithological logs
shown in Figure 4. These wells had been artesian when drilled.
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Identification of the confined aquifer extent and its
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Figure 3- Flowchart of the methodology and the integration of radar interferometry and hydrogeological data.
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Figure 4 - (a) Long-term subsidence map from 2017 to mid-2022 for ground elevation where the color red signifies
moving away from the satellite or, in other words, subsidence, (b) Time series of seasonal variations in ground
displacement at the point marked with a star in Figure a.
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Figure 5 - Seasonal elevation amplitude map for the purpose of delineating the Zanjanrood confined aquifer extent.
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on the PL unit.
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