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Hydrochemlcal Composition Characterlstlcs and Control Factors of Xlaohuangm Rlver

Basin in the Upper Pearl River | / © *xf y & :
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Abstract; In order to serve the water resources managemeng of the Xlaoh’dangnl River basin, this study explored the hydrochemlcal composition characteristics and ion'sources
of sulfgpe waterin the bastn, Sanlples of main stream and tribufary river water and nfine water were systematically collected. By means.of a Piper diagram, Gibbs diagram, ion
ratio coefﬁmém and ;mathematical statistical analysis, we anaxzed sthe h.ydmchet_mc'al composition, spatial distribution characteristics, and main control factors of the
Xiaohuangni River and evaluated the solute contribution rates of different/gourees. The results showed that the pH of the Xiaohuangni River basin ranged between 7. 17 to
9. 14, with/an average of 8. 00, which is generally considered weakly alkaline. Additionally, the total dissolved solids ranged between 154 mg+L ™" 10 460 mg+L.™", with an

2+

average of 257.39 mg-L ™", which was equivalent to that of the main stream of the Xijiang River. The dominant cation was Ca®* , accounting for 69% of the total cations;

the dominant anions were HCO; and SO; ™, accounting for 65% and 30% of the total anions, respectively. The main chemical type of the main stream was HCO,-Ca.
Affected by mining activities, the tributaries transitioned from HCO,-Ca to HCO, +S0,-Ca and HCO, -SO,-Ca-Na type. River water solute was mainly controlled by the
weathering of carbonate rock and silicate rock, with the participation of sulfuric and carbonic acid. The contribution rate of carbonate weathering to river water solute was 63%,
and that of silicate weathering was 16.33%. Meanwhile, human activities contributed markedly to the dissolved solutes of the Xiaohuangni River basin, in which the
contribution rate of mining activities was 13.4%, and the contribution rate of agricultural activities and domeslic sewage was 4%.

Key words:: Upper Pearl River; Xiaohuangni River basin; surface water; hydrochemical characteristics; chemical weathering; control factors
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in Xiaohuangni River basin
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/NIRRT BRI K K Ak 2 GE TR AR WLER 1,3
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7.99 AR5 R ECR 3. 21% , MK T U A AR S AR
B S pH ARSI 7. 68 ~8. 08, ¥ K

7.87 8 32BN 1. 63%, %W pH B hFae; +
S0 pH (HARALTE RN 7. 34 ~8.45  {H N 7. 92,
SEREHN 4.4% ;5 FUF W pH (H AL Bl R
7.17 ~9.14 (A 8. 17, AR RECHN 6.35% . ) I
W B U, /NI T pH e/ a8 i 4% 52
Uit pH B WG, AR 5 R A W &L
Hi/K pH A ALTEE Jy 3. 69 ~9. 65, HI{E Ky 7. 47 , 7%
SERECH 24.99% , WL T X NS KK Bk 5B 2%
[K2(a)].
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Table 1 ~ Chemical composition of river water in Xiaohuangni River basin
s BIFSE pH TDS Ca2* Mg’ * K* Na* HCOy S02- al- NO;
Fe/ME 7.58 154 2.19 0. 43 0.01 0.07 1.92 0.18 0.02 0.04
. FEON] 8.48 246 3.12 0.75 0. 05 0. 62 2.89 0.99 0.16 0.13
( Nt”{“o) Tl 7.9 223.70  2.82 0.59 0. 04 0.40 2.66 0.80 0.11 0.06
brifEfi2e  0.26 24.39  0.27 0.10 0.01 0.16 0.27 0.22 0.04 0703
RER 321 10.90  9.67 16. 52 33.18 39. 62 10. 20 27.66 3301 7 _46. 80
/M 7.68 246.00  2.45 - 0.35 0.03 0.34 1.13 0.72 0:11.17 /0,10
. S ONIER 8.08 354.00  3.05 0. 83 0.12 2.66 | =2.81 2.42 2.19 ©0.26
(iﬁ ) T3 fH 7.87 288.86  2.76 £70.59 0.07 1.25f 2.19 4 | 1.27 0. 73 “.‘-‘.a-"(')flﬂé
PR 0.13 41.73 ~ 0.180 ~ 0.16 0.03 0.91 0. 54 0.58 0.85 4% 0.06 &
BREAK 163 14.45/ l6.53 | 2705 4474 7302, (2478 4556 116.62 36. 48"
B/MES 734 182.00 ['2.40 | 073724 0.02 0/10-, 1734 Wo.29 0.04 0703
w: R, 845 276.00 | 61 Lo "1 0.05 0.48 /3,50 ) A1 0.09 003
( }Q;Z) L e | 79 216.00 2 8'7;‘/.. ."'9.--70 0.03 0. %p" 2.74 0.72 0.07/ “==0.04
‘ %V@Eﬁﬁ - 0.35 25.42 | 0.3% 0,47 0.01 0,10 f' 0.50 ,°'| 0.25 0.01 0.01 |
A5 REL e 4. 40 11.77 [11.06  437.80 20. 83 50.23° | 18.14 35. 00 19.46 15. 39"
~ o BUNME oy 7217 162.00 W 1069 | = £0.38 0. 02 0.10° £0.78 0. 48 0.03 0.03
‘ {ﬁ? BRAM | 914 460.00 4770 1 93 2011 2.43 3.77 5:00 0.15 0. 08
(N<10) ¥ﬂwﬁ‘ 8.17 306.30° _g#3. 19 1L 0.05 0.71 2.39 2.38 0.07 0.04
U bR 2L 0.52 91.60  0.97 0. 50 0.03 0.70 0.72 1.38 0.04 0.02
 BRAEK 6.35 29.91 30.34 45.39 55. 67 99.24 30. 19 58.10 54. 61 35.38
H/IMHE 7.17 154.00  1.69 0.35 0.01 0.07 0.78 0.18 0.02 0.03
Sk YN 9. 14 460.00  4.77 1.93 0.12 2.66 3.77 5.00 2.19 0.26
(sté) ¥ 8. 00 257.39  2.92 0.76 0. 05 0. 60 2.51 1.31 0.21 0.07
FRifEfRZE  0.37 67.80  0.59 0. 38 0.02 0. 67 0.57 1.05 0. 45 0.05
RRE 466 26.34  20.03 49.70 54.23  111.39 22.74 80.17  217.10 79.05
f/IMHE 3.69 479 4.27 0.68 0.02 0.38 1.16 5.73 0.01 0. 001
SN 9.65 1656 16. 15 9.25 0.12 8.17 9. 64 22.27 0.02 0. 05
ffvij_tf; THH 7.47 1246.14 10.45 6. 04 0. 08 2.97 4.23 15.55 0.02 0.02
B PRiE2E 187 386.76  3.82 2.93 0.03 2.63 2.94 6.55 0.01 0. 02
AREE 24.99 31.04  36.52 48. 44 37.80 88.59 69. 44 42.09 34. 45 87.59
1) B3 . pH A JEEER, TDS Hymg- L~ HABFEAR A mmol - L =1 8 F RE K%
ANEEPRT A SR K TDS (AR (LN 154 ~ 306.3 mg-L~",AE R RHCH 29. 91% . HHT/K TDS {i

460 mg-L~" 41N 257.39 mg-L™', B F RZE N

26. 34% , HARE A pH BB . Hoh i TDS
AL VG B Ky 154 ~ 246 mg-L7', B {H Sk 223.7
mg-L~" AF SRR 10. 9%, B WA T I a4 i
SRR FIE S TDS (AR R VE [l 246 ~ 354
mg-L™", 4 {f & 288.86 mg-L7', 25 R BN
14.45% ; i TDS {H 28 4k 35 [ i 182 ~ 276
mg-L™" B{EHH 216 mg-L™" R RBHN 11.77% ;
NI TDS HAS AL TGN 162 ~ 460 mg-L~" BI{EH N

AL B N 479 ~ 1656 mg-L~", ¥J{H K1 246. 14
mg-L~" AR RZEON 31.04%, AL IEER K. B E
WE R T UE, NI R TDS {H AR AL AN K T 4%
S TDS {H 3 38 46 98/ 5 38 n i #a e [ K 2
(b) ], RIS WA b 32 28l 3% 3 520, TDS A
RO = ) SR

R AT PE YA ER Ve E K pH AN
TDS {8, ¥ # 11 pH #{H N 7.9, TDS ¥{H K 319
mg-L~', Jb £V pH ¥{E 2 8.1, TDS ¥J{E Ny 302
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mg-L ™" PEYT T pH Y{E N 8. 16, TDS {4
49225.03 mg-L™"7 BRVT R B pH H{E K 7.7,
TDS ${H H 241. 4 mg-L~" 1" /N g IR T 3 3ol 9o 7K
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TR IE, W5 T VE VT AER VT AYI(E, {H /N ey
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Pl 32252 B ST Bl () 5 ).
3.2 BEETFUOFRHIE

/IN BB R It BT K BH R v R B A /IR IR
H:Ca®" >Mg™ >Na® >K* R HE TR Ca®*
WlE N 1.69 ~ 4.77 mmol-L™', ¥ {H N 2.92
b BB T B 36% ~ 85%, S 1H N
69% , 7% 5t Z KA 20. 03% , 2 B H 2 B 7 i N A8
AR, ¢(Mg>* )M 0.35 ~1.93 mmol-L™", B Ny
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Fig. 2 Distributions of pH, TDS values, and ion content of river water in different sections of Xiaohuangni River basin
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Table 2 Correlation coefficients between major ions of river water in Xiaohuangni River basin
pH TDS Ca®* K* Mg?* Na* Cl- S0;~ HCO; NO5 Slg,, Slgy Slp,
pH 1
TDS -0.15 1
Ca®*  -0.10  0.67™ 1
K* -0.12 0.74™ 0.49™ 1
Mg** 0.07 0.72* 0.87* 0.36" 1
Na* -0.09 0.53™ -0.22 0.50™ -0.13 1
Cl- -0.10 0.35" -0.09 0.69 " -0.24 0.75™ 1
SO0;~ -0.20 0.84™ 0.56™ 0.41" 0.69™ 0.31 -0.02 1
HCO; 0.20 0.03 0.45™ 0.04 0.38° -0.31 -0.19 -0.28 1
NO; -0.13 0.24 -0.16 0.63™ -0.28 0.55™ 0.68™ -0.01 -0.27 1
Slgy, -0.15 0.76™ 0.55™ 0.41" 0.59™ 0.29 0.06 0.76 " -0.08 0.16 1
Slea 0.94* -0.10  0.11 -0.07 0.2 -0.20 =-0.13 -0.25  0.51™ -0.20 -0.15 1
Slpel 0.93™ -0.03 0.17 -0.06 0.30 -0.21 -0.18 -0.17 0.52™ -0.24 -0.08 0.99 ™ 1
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Fig. 5 Gibbs map of water samples in the study area
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Table 3 Rotational composition matrix of water

samples in the study area

£ F, F, F,
TDS 0. 889 0. 426 -0.056
Ca®* 0. 836 -0.054 0. 464
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Fig. 10 Diagram showing the contribution rate of lithology and human activities to chemical composition of Xiachuangni River basin
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