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The Analysis of Water Chemical Characteristics and its Causes

in the Keriya River, Tarim Basin
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2. Key Laboratory of Oasis Ecology Ministry of Education, Xinjiang University, Urumqi Xinjiang 830046, China)
Abstract : To understand hydrochemical characteristics and its origin of the Keriya River Basin, we conducted field
investigation in during summer of 2014 and winter of 2015, and collected 21 surface water samples, 8 groundwater
samples and 1 high mountain lake water samples. The samples contents of Na™, K, Mg?™ Ca?*, HCOg3, CI,
S04, NO; and the pH values, conductivity, total dissolved solids (TDS), hardness were measured. The spatial
and temporal variation of water quality, hydrochemical types, origin and its causes were analyzed. The results
showed that: (1) Hardness, TDS, major ion contents obviously increased with the decreasing of altitude. (2) Due
to the large runoff in summer, the river water has a significant dilution effect on chemical ions. Except the pH
values, other parameters and main ion contents are lower than those in winter. (3) The cations in the upper and
middle reaches of the river in summer and winter are Ca®>T >Nat+K* >Mg?* and Nat+KT >Ca’" >Mg?*,
respectively. The anions are HCO3 >SO?[ >CI™ and HCO5 >CI™ >SO§77 respectively. Hydrochemical types are
HCO;—SO?{-CaQtNa+ type and HCO?T—CT-SOi_-Naﬁ—Ca%L type , respectively. In winter, anions and cations in
the lower reaches of the river are CI~ >SO3~ >HCO; and Nat+K* >Mg?T >Ca?", respectively. Hydrochemical
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type is CI_-SOE_-Na+-Mg2+ type. In the groundwater, the anions and cations are CI~ >HCO3 >SO§‘ and Nat+
K* >Mg?T >Ca?", respectively. Hydrochemical type is CIf-SOi_—HCOg-Na‘L—Mg2Jr type. (4) Hydrochemical
compositions of middle and upper reaches are dominated by rock weathering, but Evaporation and crystallization
from the extreme arid climate in the Tarim Basin control the chemical compositions of groundwater and downstream
water in the Keriya River. (5)Human agricultural production activities such as pesticides, urea caused groundwater
pollution in the Keriya Oasis.

Key words: Tarim Basin; Keriya River; water chemistry; TDS; cation
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ECRETH LA R E | SElc B R (AL st L RV E Y HARA FRA R ) . 235100 E BN TR MOGEE , AR 48
PR BRI RE (Abs) , SRIGZ I bR S (E13), S e FRml K RE MRS, ARSI R4
BREATIZE T RS i HCO 2 AR B BH 8 5 i DL B Pk A 3222 i R AR R, DA%E10 mg/L
CaON1ER | ARG Ca2+ FIMg>+ B & i, Il R . M =(2.5%Cc, + 4.1xChi,)/17.8 mg/ L5 26,

3 ZR54H
3.1 mEHEREKILERS
*F 1 mEBEIETRIEXRAKKELERS (L: #BK, R: iwKk, g: #HTK)

Tab 1  Water chemistry of natural water along the Keriya River (L: lake water, R: surface water, g: groundwater )

Rl R SR  TDS  fjF CI- SO}~ HCO; NO; K" Na®™ Mg?" Ca*"
5 A P (pS/em) (mg/L) (HEE) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
L81 8H 895 32300 17281 589 0 1120 3930 0.6 230 1393 2554 0.3
R8-1 8H 7.78 1097 587 225 139.8 1774 1153 42 42 304 687 474
R8-2 8H 7.28 414 221 6.1 198 935 217 45 08 152 87 291
R8-3 8H 7.97 608 325 10.4 51 1113 949 24 28 343 222 379
R84 8H 7.85 619 331 10.3 55.7  101.1 492 24 41 154 196 415
R85 8H 7.99 403 216 7.9 24.7 438 1565 1.3 3 28.7 159 305
R8-6 8H 8.05 414 221 6.3 265 455 794 20 21 155 157  19.2
R8-7 8H 8.07 515 276 8.6 455 633 171 1.5 55 497 194  29.7

R1-1 17 784 1053 563 12.5 133.5 839 218.7 2.9 12.7 97.9 33.2 34.9
R1-2 1H 771 1695 907 29.6 244 368.6 180.4 3.9 10.7  152.2 58.0 115.7
R1-3 17 7.61 1023 547 23.8 137 127.8 302.6 4.5 7.6 63.2 45.3 95.3
R1-4 1H 769 1193 638 22.2 196.6 165.8 222.4 3.6 9.6 101.7  46.8 81.4
R1-5 17 7.84 1060 567 20.9 155.4 162.6 253 3.9 9.7 96 41.7 80.3
R1-6 15 803 1074 575 15.3 1722 111.1 167.2 3.9 12.5 94.3 36.3 49.2
R1-7 17 8.06 1036 554 14.4 179.8 106.2  206.9 2.8 12.7 1189 373 41.3
R1-8 15 860 1004 537 13.4 128.9 137.3 141.5 5.7 12.1 84.5 34.6 38.9
R1-9 17 834 2640 1412 26.1 5374 339.5 464.4 3.3 14.2 194 85.6 45.8
R1-10 14 8.26 3380 1808 28.8 728.4 4485 320.3 3.6 21.9 228 94 50.6
R1-11 1] 828 3820 2044 33.0 771.2  515.5 3544 3.8 32.2 262 115.1  46.5
R1-12 1H 829 3880 2076 34.6 789.6 512.1 3329 3.4 24.3 381 112.2 62

R1-13 1] 825 4580 2450 44.4 1026  657.0 466.1 3.3 39.2 285 154.7  62.1
R1-14 1H 819 5390 2884 51.5 1129.6 736.4 475.7 5.0 50.7 463  181.3 69.4
gl-1 1/ 726 2080 1113 34.9 223.6 229.5 4884 109.2 185 138.9 97 89.7
gl-2 1H 743 2890 1546 37.2 450.2 467.0 442.6 534 25.9 127 116 74.4
gl-3 1/ 775 3180 1701 30.2 702.4 294.6 483.1 0.6 20.5 148 93.2 62.4
gl-4 1H 776 7260 3884 53.3 1496.4 1 031.7 9154 0.8 66.3 570  195.7  58.8
gl-5 1J] 7.86 4790 2563 47.7 1041.2 678.9 4723 1.0 42.9 254 162.6 729
gl-6 1H 758 6070 3247 66.4 1190.8 849.6 12157 0.9 96.5 511 238.8  80.8
gl-7 1] 7.87 5370 2873 55.6 11972 7181 524.2 1.0 45.6 344 1964 74.1
gl-8 1/ 7.81 3990 2134 39.0 814  594.0 475.2 3.0 39.5 224 1324  60.6

b LAV i s K pHAE U Rl FE7.28 ~ 8.60, XA }8.05 HLRE | TDSEHMEERE (FEEEE) JuFH 537
TE403 ~ 5390 pS/cm ., 216 ~ 2 884 mg/LAI6.1 ~ 51.5, EIMES M1 757 wS/cm | 940 mg/LA121.1; /K
ANat | K+ Mgt MlCa?t 8¢ FE HE &850 015.2 ~ 463 mg/L . 0.8 ~ 50.7 mg/L . 8.7 ~ 181.3 mg/LA119.2
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~ 115.7 mg/L , “EEIES 5 133.9 mg/L . 13.9 mg/L . 59.3 mg/LH152.8 mg/L , 4% BH &S T-HIA R FR#EZ (RSD) 43
170.58% . 0.61% . 0.24%7F10.60% ; CI~ . SO2~ \HCO; FINO; 2B B S i JE F /3 o8 19.8 ~ 1 129.6 mg /L . 43.8
~ 736.4 mg/L . 21.7 ~ 475.7 mg/LA11.3~5.7 mg/L, “FIEST5M318.7 mg/L . 243.3 mg/L . 228.3 mg/LA13.4
mg/L , £ B BAX R IEZE M T1% (K1) .

o AT N K pHAETE I 7.26 ~ 7.87, SFXME N 7.67, FYIE T /K pHIH ; HL SR | TDSEFREEE ({5[%
) JEHI512 080 ~ 7 260 wS/cm . 1113 ~ 3 884 mg/L Fl 30.2 ~ 66.4, SFHESF A N4 453.8 wS/cm . 2 382.6
mg/LAI45.5, B FRK; #FKPRNat, KT, Mgt flCa> 25 [HE 7S 05 127 ~ 570 mg/L . 18.5 ~
96.5 mg/L. 93.2 ~ 238.8 mg/LFI58.8 ~ 89.7 mg/L, FHI{E45]°4289.6 mg/L | 44.5 mg/L . 154 mg/LMI71.7
mg/L; CI- ., SO~ . HCO; MINO; EHE F& w41l 223.6 ~ 1 496.4 mg/L. 229.5 ~ 1 031.7 mg/L ., 442.6 ~
1215.7 mg/L £ 0.6 ~ 109.2 mg/L, “FH{EH/ 5 4889.5 mg/L . 607.9 mg/L . 627.1 mg/LA121.2 mg/L (F1) .

1 PE S LK pHAE . H SR AITDS/3 ) 48.95 | 32 300 wS/cm 17 281 mg/L , TEATA FE S B 5
WEE458.9, 55 . SRR T AKARLL , 17K HSO3~ . HCO;s | Nat | K+ FIMg A5 85 F & f fie i , 43ill
A1 120 mg/L . 3 930 mg/L . 1 393 mg/L ., 230 mg/L ., 255.4 mg/L; MCI~ , NO; MlCa*t 4 51 & A%, 4391
40 mg/L . 0.6 mg/L. 0.3 mg/L, I KACRRET ), R A i R 2B A MR K A2 e (FR1) .
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Fig 4 Ternary diagram showing the water chemical types in the Keriya River Basin
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