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Abstract: We seasonally collected river water samples at four stations along the Yellow River ba—
sin namely Tangnaihai and Qingtongxia stations ( upstream) Huayuankou station ( middle
stream) and Jinan station ( downstream) for a period of two years. Major ion concentrations in
the river water samples were determined to illustrate possible controlling roles of natural factors
and anthropogenic activities. The results showed that: (1) The pH value of river water in differ—
ent stations in the Yellow River basin ranged from 6.90 to 9.00 with a mean value of 7.94 and
TDS values varied from 178 to 685 mg * L™ with an average value of 453 mg * L™'. The average
pH values decreased and TDS values increased along the flow path; (2) The water hydrochemi—
cal types varied at different stations. The water hydrochemical type was mainly HCO,-Ca at Tang—
naihai station while HCO;-80,-Ca—Na at both Qingtongxia and Huayuankou stations with SO,—
Ca-Mg and Cl-Na at Huayuankou station in some months and HCO;-SO,-Na-Ca at Jinan station

with Cl-Na in some months; (3) The dissolved ion concentrations varied in different seasons. The
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values were often low in flood seasons mainly in July and August due to the dilution of rainwa—
ter and high in winter ( December) and ice melting ( March) seasons; (4) The results of this
study suggested that variations in water chemical compositions in Yellow River basin are mainly
controlled by natural factors. Carbonate weathering dominates at Tangnaihai station with sulfur
acid acting. As the river flows into Loess Plateau the silicate weathering and evaporite dissolu—
tion become dominant. Nitrate concentrations increased slightly in May and June at Huayuankou

and Jinan stations possibly related to agricultural irrigation.

Key words: Yellow River Basin; hydrochemical composition; spatial and temporal variation;

controlling factor.
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Fig.1 Geology map of Yellow River Basin
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-15% TDS
o ( 2,
5 pH TDS
(2006)
2.1 pH TDS pH 7.49 ~8.18
pH 6.90~9.00 7.84 pH 8.03
7.94( 1) pH pH 7.77 pH
6.90~8.30 7.99; pH 7.63 pH 7.89; TDS
7.10~9.00 8.07; pH 238~876 mg * L™ 546 mg * L™
7.20~8.30 7.85; pH TDS 238
7.10~8.30 7.66( 1), 550 mg * L™ TDS
TDS 178 ~685 mg * L™ 585 mg * L™ TDS 575
453 mg * L7'( 1) TDS mg* L. Fan (2014)
178 ~330 mg * L™ 267 mg * L7'; pH 7.42~9.82
TDS 315~625 mg * L' 8.02
448 mg + L7'; TDS (pH=9.82) ( pH=9.48)
392~685 mg * L' 546 mg * L7'; pH 7.82 pH 7.69
TDS 517 ~655 mg * L' pH 7.66; TDS 261.5 ~
580 mg * L', pH 9177 mg * L™ 557 mg* L'
1
Table 1 Chemical composition of river water in Yellow River Basin
pH TDS Ca Mg?* Na* K* s0,> HCO,” CI NO,~ 7% iva NICB
(mg* (peqe (peqs (peqs (meq* (peqs (peqe (mea® (peqe (meqe (peqs (%)
L) h ) )y L) gy oy L) oy L) L)
6.90 178 1886 852 252 0 421 2384 151 28 3109 3157 =23
N=24 8.30 330 3455 1732 1249 54 1336 5022 537 79 5626 6129 18
8.10 278 2814 1407 466 29 606 3616 354 54 4882 4881 3
7.99 267 2800 1404 577 29 762 3568 348 54 4810 4732 2
0.32 42 369 185 303 18 287 658 115 13 644 810 9
7.10 315 2775 1738 1193 59 826 3210 1070 16 6108 5215 -13
N=50 9.00 625 3665 2960 4761 137 3630 3754 3153 265 11353 10390 17
8.10 433 3127 2032 2509 78 2176 3394 1635 151 7749 7309 5
8.07 448 3173 2099 2558 80 2260 3435 1719 149 7911 7562
0.55 72 244 305 842 14 552 135 531 54 1347 1147 7
7.20 392 2618 1696 1300 39 1934 2738 1383 146 6257 7069 =21
N=24 8.30 685 4190 3096 4856 141 3627 4763 3746 353 11598 11820 12
7.90 539 3265 2578 2869 107 2840 3747 2645 262 9116 9253 -3
7.85 546 3350 2582 3127 102 2892 3708 2642 248 9161 9489 -4
0.31 76 385 327 1054 26 524 497 582 62 1386 1316 9
7.10 517 3027 2410 2545 53 2363 3115 1921 176 8593 8179 =23
N=20 8.30 655 4853 3937 4933 147 3691 4311 3954 335 12099 11138 21
7.80 590 3461 2720 3949 102 2935 3825 2753 229 10129 9893 8
7.66 580 3590 2828 3780 104 2979 3766 2785 241 10301 9771 4
0.33 47 526 410 751 25 426 338 441 48 953 924 11
6.90 178 1886 852 252 0 421 2384 151 16 3109 3157 =23
N=118 9.00 685 4853 3937 4933 147 3691 5022 3954 353 12099 11820 21

7.90 467 3161 2199 2563 79 2369 3515 1875 164 8150 7937
7.94 453 3204 2180 2478 78 2205 3574 1809 165 7940 7753
0.46 125 435 570 1321 34 925 422 982 86 2153 2088 9
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Fig.2 Distributions of pH and TDS values of river water in different stations in Yellow River Basin
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Fig.4 Temporal variations of discharge pH and TDS values at different stations in Yellow River Basin
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Fig.5 Temporal variations of chemical compositions at different stations in Yellow River Basin
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Fig.8 Relationship of molar concentrations between major ions in river water in Yellow River Basin
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