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Fig.1 The location of study area and sampling sites and the map of hydrogeological profile
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o i B K TRTK I TDS 9 & AR Ak Y LA
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SO,/ 1 HCO; (& 1), Hu R /K pH A & 7.09~
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855.16 mg/L, i /K 43 BH &+ Ca™\ Na~
A Mg Hh R K R #8 B B O HCO, i SO,
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Table 1 Characteristic values of main ions in different water bodies of the middle reaches of the
Heihe River from 2005 to 2013
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KT pH Ca”’ K’ Na' Mg NO; SO, ¢ HCO; TDS
iR 7k NG 8.40 11337 1229 11267 8889 8241 39.29 86.78 36620  1126.00
/M 7.09 39.93 2.30 18.56 5.60 3.20 561.74 1235 207.50 521.27

FHME 7.05 84.67 5.29 71.0 55.4 30.46 233.04 55.95 307.81 855.16

KRz 1.78 22.04 2.84 28.53 27.11 2633 13595 1538 47.61 185.96

TR ZR 2524 26.03 53.69 40.13 48.87  86.44 58.34 27.49 15.47 21.75

7K Bl 8.40 171.54 8.56 95.88 4670  12.85 42026  53.65  395.84 971.95
/M 7.12 17.38 2.51 2123 1.19 1.30 46.11 721 184.28 248.00

FHE 7.74 61.10 4.73 50.68 29.75 6.31 13427  33.83 262.7 538.33

FEmEE 0.39 31.52 1.76 19.46 12.58 3.33 87.56 13.23 50.89 168.57

5 2% 5.09 51.59 37.21 38.40 4229 5277 65.21 39.11 19.37 31.31

K E K B 8.30 75.35 9.34 65.60 58.94 185 21373 5034 31242 790.03
/ME 7.37 323 0.15 22.77 3.22 1.28 41.49 13.86  163.53 240.00
FHE 7.77 47.53 4.34 39.30 31.73 5.68 10432 2591 22556  475.961

i 0.275 11.84 2.36 11.24 13.79 5.14 53.09 10.12 44.86 169.22

A 5 A K% 3.53 2491 54.38 28.60 4346  90.49 50.89 40.32 19.89 35.56

T TDS Y S 5 At [ 1, B2 mg/Ls &% B 3 d KAE S/ MEL FI9ME. bRifE2E B9 57 me/L .
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Fig.2 Inter-annual variation curves of water ions at different sampling points in the middle reaches of the Heihe River in 2005-2013
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Fig.3 Seasonal variation of water ions in different water bodies in the middle reaches of the Heihe River in 2005-2013
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Fig.5 Hydrochemical Gibbs diagram of different water bodies in the middle reaches of the Heihe River
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Table 2 Correlation between water ions in different water bodies in the middle reaches of the Heihe River
KA Ca”’ K Na Mg NO; so,” cr HCO,  TDS
H Tk o :
K 0.488 1
Na' 0907 0.498 |
Mg" 07020 0035 0784 |
No, 059 0218 0563 0538 1
so) 0797 0053 0761”0748 0.468 1
cr 0503 0071 0.387 0394 07417 0364 1
Hco, 08797 0566 079 0550 0281 0653 0330 1
TDS 0780 0092 0664 0778 0489 0744 0536 0631 1
K ca” 1
K’ -0.078 1
Na 0.088 0.090 1
Mg’ 0219 0423 0.166 1
NO; -0.319 0307 0.136 -0.355 1
0> 0672 -0.223 0.307 0378 -0.260 1
cr -0.014 0.117 075  -0.114 0.243 0.027 1
HCO, 0.196 0.014 0358 0411 0.113 0124 0690 1
TDS 0779 -0373 0.153 0.354 -0.506" 0574 0.142 0.417 1
K e A ca” 1
K -0.181 1
Na' 07377 0102 1
Mg~ 069 0065 0593 1
No, 0906 —0125 07747 0.689" 1
o 07387 —0.406 0.484 07747 0750 1
cr 0903 -0106 0825 0613 o0ss 0671 1
Heo, 0896 0094 0776 0565 07517 0558 0862” 1
TDS 0735 0123 0.506 0.521" 0.672" 0615 0745 0724 1

Vi FORTE 0.05 KT ECRUD BRI TRRAE 0.01 ACFCRUD EREHA.
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4 g

L] Hp i S U Xt R K R HE TR K T 5
PE7K, H R 7K TDS 2283 T H KK, 2005—2013
SR ITIDCHE T K S I BRI ] 2 ETHESS . BT
SR G ANV FERE, Hh R KRN T KA e S %,
Uk, b AR R 7K KAk 25 20 pl g BEARABL, el
AR T FE N HCO, « SO, M PHE 74 Ca™ .
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Hydro-chemical Characteristics of Surface Water and Groundwater in Oasis
Edge in the Middle Reaches of the Heihe River Basin
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Abstract: This study selected surface water (reservoir water, river water) and groundwater in the middle
reaches of the Heihe River Basin as the research objects, and comprehensively used descriptive statistics and
Piper triangle diagrams, Gibbs diagram, ion correlation and other methods to systematically analyze the water
chemistry type, main ion composition and control factors. The results showed that: 1) In 2005-2013, the Total
dissolved solids (TDS) of groundwater increased significantly, while the TDS of surface water (river water and
reservoir water) decreased. Meanwhile, the TDS of groundwater was significantly higher than that of surface
water. 2) At the interannual scale, groundwater ion concentrations increased significantly with time, while river
water and reservoir water ions showed a decreasing trend. At the annual scale, NO, ion concentration in
groundwater was significantly higher in August than that in May, while Ca™, K', SO,” ion concentration in
river water was higher in August than that in May, and all ion content in reservoir water was higher in May.
3) In 2005-2013, the hydrochemical types of surface water and groundwater changed significantly: the hydro-
chemical type of surface water changed from HCO, -SO,” -Ca’-Mg"" to HCO, -Ca’-Na" in 2005-2009, reser-
voir water changed to HCO,-SO,”-Ca*’-Mg”" , and river water changed to HCO, -SO,”-Ca’"-Na'; groundwater
hydrochemical type changes from HCO, -SO,”-Ca’-Mg’" type to SO,”-HCO, -Ca’’-Na'-Mg"" type; surface wa-
ter and groundwater HCO,, SO,”, Mg”" had the largest coefficient of variation, and were the most important
sensitive ions that change with environmental factors; 4) The Gibbs diagram showed that surface water and
groundwater ions mainly came from rock weathering, the weathering and dissolution of carbonate or silicate
minerals such as calcite and dolomite were the main sources of ions in this area, and the irrigation and fertiliza-

tion of farmland at the edge of oasis were the main reasons for the significant increase of SO,” and NO, .

Key words: the Heihe River Basin; Groundwater; surface water; hydro-chemical types; the Heihe Water Di-

version
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