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Abstract: In the present study, hydrochemical components (K*, Na*, Ca®, Mg™, CI", SO,
HCO;3 ) and environmental isotopes (D, 0) were used as tracers to investigate the transformation
relationship between surface water and groundwater in the Jiyuan Basin. We collected a total of 47
water samples from rivers, shallow groundwater and deep groundwater for analysis. The results of
hydrochemical study show that the main water type in the Jiyuan Basin is HCO;-SO,-Ca-Mg. Shallow
groundwater and river water are closely connected. The hydrochemistry of different water bodies are
mainly influenced by rock weathering. The results of deuterium and oxygen- 18 analysis reveal that
the precipitation is the main recharge source of various water bodies, and evaporation process took
place after groundwater recharge from rainfall in the basin. Mild evaporation process occurred in the
deep ground water, and intense evaporation process accured in the shallow groundwater and river
water. The main recharge way for shallow groundwater and river water is through vertical meteoric
precipitation infiltration, while the deep groundwater mainly accepts the recharge of water from
Taithang mountains area at the altitude of 620—1185 m.
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Fig.1 Surface and ground water sampling sites in the Jiyuan Basin
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Table 1 Hydrochemistry and isotope statistical characteristic of various water bodies from Jiyuan Basin

ZH 7K ik pH TDS EC K* Na* Ca**  Mg* cl- SO¥  HCO;  §'%0 3D
o B/ME 532 7.16 423 603 1.04  10.45 88.89 27.67 1422  56.59 27473 -8.84 -64.59
Z K 18.07  8.47 2091 2935  96.14 171.70 331.01 130.93 356.89 637.56 665.18 -7.66 —56.85
o 1452 754 833 1015  9.83  47.74 15839 52,58 77.10 211.12 394.81 -8.12 -59.94
o B/ME 7.06 7.47 269 470 1.11 6.75  63.28 2485  3.60 5.87 26580 -9.98 -69.74
ji‘ BORME 1830 8.21 638 1001 2.47 3324 130.60 55.03 5847 150.10 403.67 -831 -60.54
KOFEHM 1384 773 405 668 1.85 1430 8926 3458 1514  68.72 303.81 -8.87 -63.53

B/AME 524 172 349 590 1.95 7.83 6244 3071 568 9433 21830 -9.98 -69.74
jJ”E RMH 1374 8.77 824 1300 11.82  96.26 161.10 47.61  138.97 299.25 395.68 -7.66 —56.85
FHIE 852 8.28 631 961 522 4450 116.55 39.96  61.63 170.87 300.52 -8.82 -63.56

T KIR BN °C , pH A R4, EC BN N puSeem™ ,6"80 FI 8D MY BANT K %o, HiATES T BAII N mg-L7!.
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Fig.2 Variation of conductivity along river
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Fig.3 Piper diagram in the Jiyuan Basin for water samples
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Fig.5 Scatter plot of 6D-6"0 in groundwater and surface water samples from the Jiyuan Basin
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