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Abstract: 62 water samples were collected in wet and dry seasons in 2015 at Duliu River at Guizhou Province in
southwest China. The water parameters and major ions were determined. The results showed that river water of Duliu
River was alkaline, and the dominant cations and anions were Ca>*. Mg?" and HCO; . SO,”, respectively. The
hydrochemical type was HCO; —Ca®>—Mg?". Gibbs diagram, triangle diagrams and correlation analysis showed that the
water chemistry was mainly controlled by the chemical weathering of carbonate at the upper reaches, while the silicates
have an increasing influence at the lower reaches. The TDS decreased gradually in the mainstream of Duliu Basin due to
lithology and geological landforms changes. Analyses of SO,*/Ca*" and NO; /Ca®* show that Upper Duliu river was
mainly affected by mining industries, while the downstream area was controlled by multifarious human activities such as
agriculture and sewage.
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Fig.1 The lithology map of the Duliu River basin
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Fig.2 Sample locations in the Duliu River Basin
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Table 1 Chemical composition of Duliu river basin
5 ik FKM
Y1 BIE Y [H BIE
pH i 7.75~8.63 8.18 7.55~9.08 8.28
7(C) 10.9~15.00 12.49 22.00~29.40 25.65
TDS(mg/L) 39.4~505.08 150.38 30.50~485.07 134.47
SiO,(mg/L) 0.8~13.61 5.99 2.76~15.09 8.39
Ca2+(mmol/L) 0.0~2.15 0.64 0.08~1.98 0.56
Mgﬂ(mmol/L) 0.0~1.33 0.32 0.04~1.48 0.28
Na“(mmol/L) 0.04~0.49 0.20 0.05~0.41 0.17
K*(mmol/L) 0.01~0.19 0.04 0.01~0.14 0.04
HCO; (mmol/L) 0.28~4.30 1.30 0.14~4.38 1.16
SO,% (mmol/L)  0.02~1.16  0.21 0.04~1.21 0.17
NO; (mmol/L) 0.01~0.15 0.04 0.02~0.04 0.03
CI (mmol/L) 0.03~0.52 0.10 0.01~0.42 0.07
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Fig.3 The Gibbs plots of the Duliu river basin
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Fig.4 Ternary diagrams showing cation and anion compositions of the river water

4.2 HHWLT-RMK TDS 240 AR HHHIL T TDS A4 Bl 4n(& 5),
e in) b, BYER 7K TDS {H =, g 2 5
oor e K TR F XA 5 PR TR IR Bk Ml X,
400 | —A— KM T A0 T T 2 3 X B b A e 1P
Sl T 5 A AL S5 0 B 5
2 A 9%, TN IIRIFFU R W, 8 3 12 3 o SRk AR 5 30
2 200 F B 5 A 25 e o A T R D - 1 B AR
100 F el P e ) K TDS i i T
IR KRR T I L, FK IR
ZagigaasoTneasgnnae  REIHTEL

m ey S 0SS 43 E TR

K5 HOHINTF5 TDS i 28254045 HE izl origin HAT 2 IS MIVLIRT LA RE 2

Fig.5 Temporal and spatial variations TDS values of TR LM SC R IHU G AT Z IR pearson 4H
mainstream of Duliujiang Basin R F B AR AH O 43 A7 07 v SR g AR



2688 i 7N

B R % 37 %

pearson ¢ R % |H>0.95 I A7 1E T2 AH I, |+>0.8
0 P A P,

& 6 AT 41, TDS 5 Ca**+Mg* +HCO; & HH
e AL RN BB Ca™t. Mg® & HCO5
IV v sg P2 Ca® +Mg™ 5 HCO; M 23 »
47 0.966, HCO; 5 Ca* +Mg” 1 LU AE 1.2, T 52 0%
MR ALK HCOs 55 Ca™ +Mg™ EU 4 0
2P T WAZ A AT REAEAE 1 25 S 5 AT WA 1)
() I, ] BE ik 52 2IRG L4 9) J e I 2 AL e R 1)
.Ca* Mg 5 SO, i A&, HAN YT i sain]
7K SOLZ B (FE/K W= 0.2 mmol/L /K Ji#
{E=0.17mmol/L)fIk T8 M H B SO~ W)
(RIAEALVL A=K M= 0.48mmol/L" 35 /KT 3=
K= 0.35mmol/LE%, = 7 ] ki 7K B #4 1H
=2.13mmol/L F/KH1¥t=1.71mmol/L"*), F3f

600

500 |- -

1=60.33x+14.12
=0.993
2~0.000

&

(=3

(=]
T

TDS(mg/L)
(%)
(=]
(=)
T

200

100 |-
0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8
Ca®" +Mg**+HCO; (mmol/L)
12 .
1.0F
»=0.238x-0.026 .
0.8 =0.874
p~0.000

SO,*(mmol/L)
(=]
[=)}

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Ca®*+Mg* (mmol/L)

sk Py A 2 4 R A, R R A 4 IR B AL
R BN A SO I EE R — K 5
CI+S0,” BHEMIZE TR K ClUAlRERIET
AR R B FIELCRCCI) Py il FH AE R AT e 4, A -
Z I T B A B A, 3 P R A A A A
JIE S KSO,, X AT BE & K Al CI+S0,> 3 M6 5
Bz —.
4.4 N RIES)H R

197 2 W K A0 2% DL A R 8 1
LRUR HARMREE 4 2 Ca® 1 T S IR 25 ), AT
DLl 80,7 /Ca*" 5 NO, /Ca” [ b Ko K4y
B N 35 2 % VAT K B T B L B S0,
Ca” HUAl s NO5 /Ca® HLABAR, T /K 7T B8 52 T
W35 Bl IR M 35K e 22, )T e 52 AV % Bl A1 A
EAEYIN I} AT N

y=1.20x+0.15 ;
- 7=0.966
= ~
=l P~0.000
g
g
S 2t
Q
jus)

0 1 1 L
0 1 2 3 4
Ca**+Mg* (mmol/L)
0.15
u
010 - »=0.0952x+0.0122
= ' r=0.929
) ~0.000
~ 0.05 -
] Sy
]
0'00 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
SO, +CI'(mmol/L)

K6 RIS KIA. FEKEIETEICHEM

Fig.6  Pearson correlation matrix for chemical composition of Duliu River basin
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Table 2 The main element concentration of Duliu River
Basin in 20101

KAEs pHME K Na" Ca®® CI NO; SO,
WM 826 003 009 057 008 001 057
KM 919 006 021 1.19 022  0.02  4.90
B/ME 669 001 004 005 002 000 0.03
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