e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

FETE L BT K A 2 2 15 R A LB

Mo oW, FFAR, BRBREL, LRE, JERHS, KEZ

Mechanisms controlling seasonal variations of hydrochemistry in a typical river of the Baiyangdian Basin
YANG Xi, JIANG Xiaowei, GENG Xiaohong, MA Rongtao, JI Taotao, and ZHANG Zhiyuan

TEZR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202406047

AT RE RSB HAN S R

Articles you may be interested in

FIAETE I 515 M K -5 3 T 7K 2 ) S5

A study of vertical exchange between surface water and groundwater around the banks of Baiyangdian Lake

ZEN, ERAE A, JEAMAL, B, JUuK, 28R, FE A, A0 K OSCH BT T REH L. 2021, 48(4): 48-54

PP KA~ S TE ML i 5

Hydrochemical characteristics and estimation of the dissolved inorganic carbon flux in the Donghe River Basin of western Hunan
FERDY, T, ik, 2558 KSCHUR TR, 2019, 46(4): 64-72

RATAFKAE A 5 KA FECO, T FEE BT

Hydrochemical origins and weathering—controlled CO, consumption rates in the mainstream of the Yangtze River

K, RO, 22 A48, 400, A Esm, BT, Mt ss, TR K SCHBT TR LT, 2022, 49(1): 30-40
SN IR X R A 5 4T T 7K SOK A2 RAAIE

Hydrological and hydrochemical regime of a typical subterraneous river in a deep canyon karst area: A case study in the Santang

underground river, Guizhou

WRIESL, B8 08, SR3CT, aRIAER, XRAAL, AR KOS TR M. 2022, 49(4): 19-29

SN HEGE F 30 SR A KA = RIS )37 ZR IR B B A

Characteristics and controls of the hydrochemistry and carbon isotope of thespring water in the Hongjiadu Basin of Guizhou
T3, AR, FEACZE, BT, W0, I, RS KOO BT TR BT, 2019, 46(3): 9-9

USSR IR R DORK A FBRE 3—— LR T M4 S 1)

Hydrochemical environment in a typical conservation area in the Beijing—Tianjin—Hebei region: A case study in Xinglong County of

Chengde
‘A, XIS, 2R, s, B, AR A KSCH ST TR M. 2020, 47(6): 132-141



https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202406047
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202008004
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.09
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202106027
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202106027
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202109047
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.02
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202005035

$51E F ol TR SCH T T AR b T Vol. 51 No. 6
2024 4F 11 H HYDROGEOLOGY & ENGINEERING GEOLOGY Nov., 2024

DOI: 10.16030/j.cnki.issn.1000-3665.202406047

Wik, H5 /N, BKIGRAL, 25 P 3 O U ol e TR T 7K A 24 PR AR A4 LB (0], /K SCHB B T 4 J, 2024, 51(6): 25-35.
YANG Xi, JIANG Xiaowei, GENG Xiaohong, et al. Mechanisms controlling seasonal variations of hydrochemistry in a typical river of the
Baiyangdian Basin[J]. Hydrogeology & Engineering Geology, 2024, 51(6): 25-35.

Bi¥iE RSBk FE T T i A

M B, FEME L BReREr, IR BRI, kB
(PEBAKRT (LF) KARBFTREFELLET, LT 100083 )

FE: VA IH I TE A TE I K Al 25 20 20 1 2 7 R AR A A R s iDL, 0 48 1 8 A U B A1) 22 A AR B —+p B Kk i — T 4R
] — YA 5 AT S A 9 % G2, % HE 2023 AFE T 2R AT R 2R AR 225 09T K A2 AR, B R R PEGE 1T, Piper =4[l . Gibbs
. s oG & DL S PHREEQC BE48L 55 5 Wi ilEAT 43 M7 o 5 S0 [l 20 i FE K R /K Ak 24 41 43 7 2023 4F AT I I 1 22715 2B 1k
FRAE, 7EAR KRR 4 T W T 3 /K Ak 2 A 8 5 7K 5 e 48 S 1 38 T /K A2 4 40 55 5 /KT B 42 30T, 48 7 5 7K TRl 2t
AR IR T IR AR AR HE ST K A2 AL 58 s B K I —RE 4R S AR T AT R R R N . KA E S R R
TS T it L S G A A Ak, T A T R K KR R K YT T TS P R R SR S B ) A B B KA T 0 T S T i R B A
B 2RI, BI04 HT R PHREEQC #5481 45 B 2% W TR 22 il /K 2 B2 & AR Bk SCH Rk 24 AR A T i . A8 . A=A
VR XA o AR S BT R TE RONRT I, 1 VA 5 V) 726 T 25 T 099 7K A 27 2 43 32 2 R A4 A PR T T 2 TR 2 A R 22 F9 7K
b2 21 43 52 T 5 0] 5 P YA IR A VE R AR o I S IR T AT AL K Ak 4 4 T HLER (9 A, A BT A BT 1T E A K
b2 251 M AR AR ARRAE .

RBRIR: AETE T K KA T AL k2 KUK

FEISES: P641.3 XHEARRRRD: A XEHS: 1000-3665(2024)06-0025-11

Mechanisms controlling seasonal variations of hydrochemistry in a
typical river of the Baiyangdian Basin

YANG Xi, JIANG Xiaowei, GENG Xiaohong, MA Rongtao, JI Taotao, ZHANG Zhiyuan
(Key Laboratory of Groundwater Conservation of Ministry of Water Resources, China University of
Geosciences (Beijing), Beijing 100083, China)

Abstract: To investigate the seasonal variation characteristics and controlling mechanism of the hydrochemistry of
rivers that flow into the Baiyangdian Basin, the Angezhuang Reservoir—Zhongyishui River—Nanjuma River—
Baigou Canal was selected to compare the hydrochemical composition of the rivers pre and post-rainy season in
2023. Various methods, including mathematical statistics, Piper diagrams, Gibbs diagrams, end-member analysis,
and PHREEQC simulation, were employed. The results indicate that the hydrochemical characteristic of the
Angezhuang Reservoir exhibited seasonal variation in the year 2023, which significantly influenced the
hydrochemistry of the downstream river. At the confluence of the Yishui River and the Nanjuma River, the

hydrochemical components were predominantly similar to those of the Yishui River, indicating that the Yishui
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River's flow primarily governs the mixed hydrochemistry composition of the Nanjuma River. Before and after the

rainy season, due to low flow rates and weak weathering, the primary ions in the Yishui-Nanjuma River showed

minimal changes with the runoff distance. During the rainy season, however, the large discharge flow from the

reservoir and intense rock weathering resulted in a sharp increase in the concentration of major ions with the

runoff distance. End-member analysis and PHREEQC simulation results indicated that the main hydrogeochemical

processes occurring in river water during the rainy season were the dissolution/weathering of calcite, gypsum,

halite, and dolomite. As a river that directly flows into Baiyangdian Basin, the hydrochemical composition of the

Baigou Canal was influenced by evaporation and concentration before the rainy season, while during and after the

rainy season, it was controlled by the mixing of the Nanjuma River and Baigou River. This study enhances the

understanding of the mechanisms controlling river hydrochemical composition and aids in analyzing the origins of

Baiyangdian Lake’s water quality.

Keywords: Baiyangdian Basin; surface water; hydrochemistry; seasonal variation; chemical weathering
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a Mg Na K HCO; SO; Cl NOj3

S1 LA VIR 7 0.0 9.70 20.8 243 11.6 1.8 62.0 53.5 15.7 35 7
N2 PRSI 7 59.6 9.41 22.1 25.6 14.4 3.8 80.8 56.8 24.1 2.9 2
N5 R HE E Y 7 75.9 10.14 20.7 26.1 17.5 3.3 71.4 64.5 28.1 3.1 3
Bl SRAEIRD) 7 83.5 9.20 28.8 27.4 25.4 4.9 116.8 724 28.1 3.8 3
B2 SRAEIRD) 7 86.2 9.06 30.2 26.8 28.1 49 114.7 73.5 30.6 4.6 4
B3 ERAEIRT) 7 89.9 8.93 32.3 26.8 326 5.1 129.8 76.1 34.0 38 2
NO [ReEiR=hE) 9 — 8.17 258 4.0 5.4 5.0 88.0 16.3 13.4 5.7 -6
Sl GG K 9 0.0 7.85 44.1 16.8 8.4 3.4 148.6 41.6 13.0 133 2
Z1 th 5y K3 9 12 7.82 43.1 15.9 7.3 3.4 158.0 34.4 12.1 11.6 1
72 v Gy K 9 10.2 7.91 51.0 19.2 8.4 33 184.6 38.1 13.5 14.5 2
72 Hh gy 7K 9 20.6 8.06 67.1 25.5 11.2 3.7 245.2 54.6 27.4 23.0 -2
74 Hh gy 7K 9 27.9 8.19 71.2 30.8 13.4 4.0 223.6 63.6 31.6 28.7 -1
75 1 5y K 9 37.4 8.07 74.9 322 14.1 3.8 238.7 66.3 33.0 30.5 1
76 1 5y K] 9 453 8.09 52.8 27.5 13.1 3.6 190.4 61.5 232 19.7 0
77 1 55 7K 9 47.6 8.21 70.6 29.9 17.0 4.0 2272 73.3 34.3 272 -1
N1 [ReEi=hn) 9 48.6 8.23 70.4 29.0 16.7 43 240.2 71.5 34.0 26.7 -2
N2 AT 9 59.6 8.16 63.7 29.5 18.5 3.6 213.5 68.5 34.8 23.7 0
N3 AT 9 65.0 8.19 64.8 29.9 183 3.8 207.0 68.6 345 24.1 1
N4 [ReEiR=ht) 9 723 8.06 66.0 28.7 17.8 4.4 214.2 66.0 34.0 21.7 1
N5 [EEEAT) 9 75.9 7.89 77.7 26.5 23.4 3.9 230.1 86.2 36.6 16.7 2
Bl 85 9 83.5 8.57 73.4 24.6 21.9 38 200.5 83.5 36.4 11.6 2
B2 BRG] 9 86.2 8.05 74.5 24.9 21.8 3.7 199.8 84.9 35.6 10.8 3
B3 85 9 89.9 8.12 73.9 249 21.9 4.1 209.9 84.8 35.7 11.7 3
NO F 15 B 9 — 8.42 58.6 19.9 10.5 4.5 196.2 349 18.4 1.7 2
S1 LA VIR 12 0.0 8.14 52.0 18.0 9.6 4.4 175.3 53.7 11.5 14.3 0
Z1 gy 7K 12 12 8.02 52.8 18.5 9.8 43 177.4 52.9 11.4 14.1 1
72 gy 7K 12 10.2 8.24 53.0 18.6 9.9 45 176.0 55.2 11.8 14.5 -2
72 1 5 K3 12 20.6 8.17 533 18.8 9.9 4.6 181.0 55.7 12.4 15.7 -1
74 1 5y 7K 12 27.9 8.28 53.1 19.0 10.1 4.6 172.4 55.1 12.7 15.4 -1
z5 1 5y 7K 12 374 8.07 54.4 193 10.0 4.5 186.1 56.2 12.6 15.5 0
76 Gy Kim] 12 453 8.15 53.7 19.2 10.0 42 189.7 55.2 12.7 15.5 -2
77 gy K] 12 47.6 8.31 56.9 20.6 12.1 45 194.0 60.9 16.2 18.5 -1
N1 FAE Sy 12 48.6 8.29 59.1 21.1 12.8 33 202.7 60.7 20.0 19.6 -2
N2 [eEiEREhC) 12 59.6 8.21 61.6 223 15.1 3.7 207.7 62.8 22.7 20.4 -1
N3 FAEL 12 65.0 8.01 61.8 22.4 15.8 4.0 199.8 64.0 242 21.0 -2
N4 F 15 B 12 723 8.38 63.3 23.7 17.0 3.9 211.3 63.0 26.4 22.9 0
N5 P 15 B 12 75.9 8.27 75.2 255 323 4.7 220.4 94.0 403 223 0
Bl ERAEM) 12 83.5 8.17 72.0 25.1 322 5.7 225.0 85.7 42.7 24.0 0
B2 [ERAETN) 12 86.2 8.38 74.2 25.7 32.8 4.4 2185 89.5 43.8 243 1
B3 SRAEIRD) 12 89.9 8.14 74.0 25.8 332 5.4 211.3 87.3 439 24.6 -1
BG RG] 12 — 8.36 86.2 26.4 49.5 6.5 238.7 118.7 62.8 24.8 1
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