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Seasonal Variations in River Water Chemical Weathermg and Its Inﬂﬁence
Factors in the Malian River Basin ) . &
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WANG Yu- shan' 4 HAN Shuang-bao/ DENG Ql-!_]un +2QI Xiao-fan® | 4 vV "y
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Resources and Env1ronment China Univefsity of Geoscwme ~Beijing 100083, Chll‘ld) A
Abstract: In aider to discern temporal Varlatlon@ sources and controlling factors of- #Ver water chemlstry in the Malian River Ba§1n

time-Series samples were collected from the Ylﬂuopmg hydrological station in 2016. The compositions of major cations and anions were
analy%ed and a forward model was used to calculate the weathermg rates of evaporite] silicate, and carbonate. Results showed that river
water was’ l)ra(klsb with ayerage total dl%%olved solidsof 1'1547 0 wmg-L~", indicating significant differences from other main rivers in
China. Na, Ca®*, Mg’*, and SO;~ were the major ioAS present in water, with mean concentrations of 202. 8, 86.0, 78.6, and
431.2 mg- L respecutively. Water chemistry exhibited distinct seasonal variations, with major ions gradually declining during the pre-
monsoon period and increasing in the post-monsoon period. An abrupt rise in concentrations of major ions during the ice melting
interval was observed, as well as a sharp drop during stormy events. Dissolved loads were mainly derived from chemical weathering,
with the contribution ratios of evaporite, silicate, and carbonate being 67. 1% , 13. 7% , and 19. 2% respectively. Chemical processes
showed different responses to climate forcing, attributed to variations in mineral content in the watershed and dissolution kinetics. The
dominant contribution of evaporite in the monsoon season was due to its rapid dissolution, while silicate weathering increased during the
pre-monsoon period, with longer water rock interaction times when water discharge was lower. During the post-monsoon season,
carbonate weathering was enhanced due to its high content in loess and due to more CO, absorption by rain from soil. The average
chemical weathering rates of evaporite, silicate, and carbonate were 30.6, 6.2, and 8.7 kg-(km’-d) ™', respectively. A strong
correlation between evaporite weathering rates and river discharge was evident; a correlation was also observed between carbonate
weathering rates and river discharge, indicating that water discharge played a dominant role in chemical weathering, rather than
temperature or precipitation.

Key words : Malian River; hydrochemistry; seasonal variation; evaporite; chemical weathering
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Table 1  Hydrochemistry indicators and river discharge from the Yuluoping station in Malian River

o) BEER®  wE T oH EC TDS K* Na* CaZ* Mg? * HCO5 S0%- cl- NO;

(%F-H-B) /m*s~! /¢ /paS'(‘,m_l /mg'L_l /mg'L’1 /mg'L’1 /mg'L’l /mg'[f1 /mg-L’l /mg-L’l /mg‘L’1 /mg-L’l
R3-1 2016-01-10 5.9 0.0 8.06 2222.4  1476.4 9.5 261.2 115.6 99.2 376. 1 514.9 218.8  17.3
R3-2 2016-01-20 4.3 0.1 813 2259.3 15011 9.9 278.6 108.8  101.2 378.6 4978 439 19.3
R3-3 2016-01-30 3.7 1.3 8.05 2084.6  1289.4 8.6 239.4 9.1 93.4 355.3 494. 8 2155 13.7
R3-4 2016-02-09 3.6 0.6 8.02 1968.2  1256.9 7.9 215.8 92.8 91.9 3452 476.1 183.9 216
R3-5 2016-02-19 5.4 1.9 7.87 1880.9  1133.2 7.3 202.3 88.2 87.4 334.1 459.3 176.6 176
R3-6 2016-02-29 5.2 1.8 8.11 183.1 12085 7.1 201.0 84.7 86. 1 3239 450.6 1743 11.2
R3-7 2016-03-10 5.6 4.9 7.99 1772.6  1120.7 6.6 196.3 79.3 80.5 320.8 428.1 1627 22.4
R3-8 2016-03-20 9.4 7.3 7.93 17445  1058.0 7.0 202.2 81.5 73.2 297.5 41.7 161.9 22,0
R3-9 2016-03-30 11.8 11.6 7.86 1871.8  1216.3 8.5 218.5 95.8 78.1 319.7 450. 6 178.0  10.5
R3-10 2016-04-10 5.2 14.0 7.96 1938.0  1280.4 8.6 241.7 93.6 83.3 37.7 436.4 190.5 193
R3-11 2016-04-20 5.3 10.6 8.01 1793.9  1085.7 8.3 210.3 89.2 75.7 300.6  414.2 185.4 16,5
R3-12 2016-04-30 4.4 13.5 821 17253 1145.8 7.9 202.8 82.6 79.6 293.8 402.0 1721 124
R3-13 2016-05-10 7.3 15.2 8.07 1737.7  1153.2 7.7 205.3 75.5 79. 1 297.0  407.3 177.2 14.3
R3-14 2016-05-20 4.0 14.0 7.94 1502.8  1109.2 7.2 203.4 78.3 78.8 281.9  400.9 169.5 9.9
R3-15 2016-05-30 6.3 15.3 8.03 152.6  1098.7 7.3 209.2 74. 4 79.3 289.7 396. 4 180.1 149
R3-16 2016-06-10 11.5 22.1 7.83 1526.9  1061.5 7.0 198. 1 70. 1 73.3 290.9 4101 181.5 _-20.9
R3-17 2016-06-20 3.4 21.1 7.68 1529.8 10413 7.2 192.6 73.2 749 . 299.8 404.0 o g7t g2
R3-18 2016-06-30 3.9 18.7 7.82 1504.4  1022.4 6.5 185.5 72.6 67.3 204.2 308.9 " 179;3';-" 14.0
R3-19 2016-07-10 16.6 25.8 7.8 15043  1019.6 7 6.9 189.6 70.2 69.5 2057 4131 g 57
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