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Fig. 1 Sampling sites in the Nanpanjiang and Beipanjiang river basins

BERE5SMW

1 EXABELSH
B = R s L3R 1. B L b T A K

x1
Table 1

WK pHAEAE 7. 85~8. 75 Z [l SF¥I{H 8. 25, 5L 55
B o S I T S SR P B R R S VS A K AR 1 5
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Hydrochemical composition of river water in the Nanpanjiang and Beipanjiang basins during dry seasons

JEEIT (n=20)

AL (n=16) B AL T (n=36)

RAME EORAE AL RAME RORME 2 {H RAME RO 2 fE
pH 7.85 8.75 8.2640.27 8. 04 8.45 8.2340. 10 7.85 8.75 8.2540.21
EC 348 601 44175 196 662 4841116 196 662 460197
DO 6.56 11. 80 8.8141.07 6.13 9.15 7.7940.87 6.13 11. 80 8.36+1.1
TDS 252 496 33967 153 551 381+93 153 551 358+381
Na* 4.76 33.81 11.4£7.59 0.31 21.18 9.8445.73 0.31 33.81 10.71£6.78
K" 1.19 3.55 1.93+0.68 0.75 7.09 3.384+1.82 0.75 7.09 2.5741.49
Mg?™ 5.51 24.13 12.3345.28 11.12 20.72 14.9743.54 5.51 24.13 13.5+24.72
Ca®* 35.52 85.59 56.06114.1 23.24 92.32 66.05416.73 23.24 92.32 60.5415.91
F- 0.53 0. 66 0.58+£0.03 0.55 0.97 0.69+£0.15 0.53 0.97 0.63%£0.11
Cl 3.38 15. 26 6.0613.23 0.82 28. 94 12.64=+8.83 0.82 28. 94 8.9847.08
NO3 8.78 19. 62 11.81£2.54 1.09 44,57 17.66413.09 1. 09 44,57 14.4149. 25
SOi™ 24.41 157. 40 68.31433.35 15.00 97.35 52.83424.72 15.00 157. 40 61.43430. 44
HCO3 129. 46 205. 68 170.59423. 06 99.76 272.89 202.56+39. 27 99.76 272.89 184.8434.77
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Fig. 2 Piper diagrams of cations and anions of water samples from the Nanpanjiang and Beipanjiang river basins
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Fig.3 Temporal and spatial variations of the concentrations of major ions in Nanpanjiang and Beipanjiang river basins
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Table 2 Correlation analysis for major ions in Nanpanjiang and Beipanjiang river basins during dry seasons
Cl™ NO3 SOt~ HCO3 K+ Na* Mg?" Ca®"

Cl™ 1

NOj3 0.74" 1

SO~ 0.15 0.29 1
HCO3 0.79" 0.53" " 0.08 1

K* 0.83"" 0.63" " 0.23 0.69" " 1

Na™ 0.55° " 0.35" 0.42 0. 33 0.367 1

Mg?* 0.59° " 0.44"~ 0.57" 0.61"° 0.61° 0.22 1

Ca*™ 0.58" " 0.53" " 0. 36 * 0.81"" 0.55" 0.21 0.64" 1

T RIRTE 0. 01 ZKF CRUID bt 25 A0 56 5

* RIRTE 0. 05 KGR - 3 AH K,



FI3THE HoW

T B 2 < i AU ST IR ORGS0 K A 2 AR A 2 8 T R IR o3 B 199

F 2 thpg L dL VT R SO A NOy He AR R A
5% L TE S B AT SCHRE B 1) 2 75 YL 5 e 5 K 1 b 4 VT 3 R
W B18 A5 . a3 Al a7 /e AL EVT SOT A NO3 4
KF R E D, HFEKB (R =0. 35 F®L, Kk
WIF ST SO A1 NO, R e PESR 2% . B ok i
FRWIBE KB 2, W BEAE 2 58 B 0, 1 3 L Al 7K 9
NO; e B FeA — B, Ui U A4 R AR 19 ok U 2 %2 F= 15 1k
Al i Bh ) s e, B 2 A it A R T A R R
B SO T R IR, 5540, | 3 H SO A
NO; W ST AR f ok B 1 40 A 0L, LB NO; i
IR SOT AR SRR 7T SCHE 2 NOS #7230

3.50
4 o |LEiL
3.00
OFEIT
2.50 Y
7, RP=02443 g
> 2.00 S
2 3 o
=~ K O e
2 150 ‘ o J Ouee” o
0 Qo ......... R*=0.4119
1.00 a W
O‘ O
-'o Q
0.50
o
0.00 N " . ,
0.00 0.20 0.40 0.60 0.80

NO; / meq- L

B7 B Jt&ITHREMAAE NOT 5 SO k&
Fig. 7 Relationship between NO; and SO?  in river water

during dry seasons in Nanpanjiang and Beipanjiang

10.00

°
O Q% ¢,0 O
“..__‘.. Qo
o@
TR
N R =0.0698 o
%1,00 - L ©
hd 3
Q °
wn
oit&T
oMmET
0'10 i i i i 1 i i i i 1 i i " i J
0.00 0.50 1.00 1.50
Cl/Na'
a

Sy R A AN T iy A S Bl P R R
VLN TE W B A8 2= X E w2, B TR
AT 822 T T 3 4R 0 — 3% 2 BR300 ok [ R Ik sE
) TP B 7K A 3 T K L X R 4 D R R
TLHE N SO A1 NO5 B 6P A B i,

JEFVTAE K SO FI NO; BIAH PR 55, 5
K BA B A S PR (R? = 0. 72)"%%) e 30 A [R] A 45
TIE o 5 M 48 J2 VH LR 3 1Y) F DX, A 2R A KO ik
T T 1 g e B0 R ) R i Aol R A
PRI R SR U8 T 4 ¢ i SO HE A IR, A B KR
SO, TURESE AN, T BAERTK I SO 1 NO, 1Y A OC M
AN,

MK R LA CL /Na® #1 SOT™ /Na' &84
HAIEMEXR (K 8(a) BT K CI /Na® Al
NO; /Na™ ARG M, AL &I C1 /Na™
NO; /Na" R — & BAH M (& 8(b)) , Pi B b 4%
YL CLF NOy A 3[R S 5, a4 b i JE Fn Tk HE
5. RERFZESETBRUCNE JEEILREF K CL Y/
Na® F1 NO; /Na® FHH — & MM (R =0. 35) , 0
PO EG R VTR B AR K CL /Na ™ #il NO; /Na ™ #5%6
PER S (R* =0, 255) . iInZ F/K IR A7 C1 /Na ™ #l
SOT™ /Na™ WA EAG M, 3568 B &L VLKA i)
Cl R R ZR R T Tolk L A= 36 JB /K 58 N R 1 8l 5
HCU Fradm FACr, R 2% R pE £ B
B BB DA (& KCD XUR 19 BTk, 3t 5
HISC Cl 5 KT B E5ie 0 — 3K

10.00
+
<
€100 | rRe=05011 o° @ o
O “ .". o)
Z e}
%‘ o, ©
i oit&T
K [ ] o o) R
® ORM&T
L4 o O
X J
0.10 — — —
0.00 0.50 1.00 1.50
CI/Na*
b

8 H/KEAE . dL&iTia/k SO /Nat 5 Cl7 /Nat (a) NO3 /Na™ 5 Cl” /Nat (b) X< & E
Fig. 8 Relationship of SO? /Na® and NO; /Na™ with CI” /Na™ (a) .

Cl” /Na' (b)in the river basins during dry seasons



200

2

2018 4E

A VT TR 1 7] 2014 48 F2 K B 5
2000 AR F= K0T B o7 2 35 1 AR HE (3R 3) T LR
s 15 AR, g AU BT AT K S o 2
AR, B 5 CL 28y 2000 4R/ 3 A5 A 4 s

NO; 284 2000 4EH) 2 f5 424, SO 28 2000 4EH)
2~3 45, W =P E T IE 4 o I N R TG Bh Y 5 e 32
T, U 15 48] A I 3 % I 3K Ak 2 1 52
T,

£3 BALRITIRE 2014 % 2015 B FFHEES 2000 £ FRETEI
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Hydrochemical characteristics and sources of Nanpanjiang and
Beipanjiang river basins during dry seasons

MA Kuo', WU Qixin**, HAN Guilin' ,DONG Aiguo'
(1. School of Water Resources and Environment , China University of Geosciences (Beijing), Beijing 100083, China;
2. Key Laboratory of Karst Environment and Geohazard , Ministry of Land and Resources , Guiyang, Guizhou 550025, China;

3. Guizhou University Resource and Environmental Engineering College , Guiyang, Guizhou 550025, China)

Abstract Water samples were collected in dry seasons to analyze the hydrochemical components of Nanpan-
jlang and Beipanjiang basins, the upper reaches of the Pearl River. The results show that pH values of the
water from the two catchments,ranges from7. 85 to 8. 75 during dry seasons, slightly alkaline,with an aver-
age TDS of 358 mg « L' '. The anions are dominated by HCO; and SO} with the mean equivalent concen-
tration accounting for 65% and 26% of the total anions, respectively. The main cations are Ca*" and Mg®" ,
accounting for 65% and 24 % of the total cations, respectively. Compared with the research about the con-
centrations of major ions in wet seasons, the concentrations of Ca*", Mg?", Na™, SO, HCO; , and Cl~
in dry seasons are higher, while K" and NOj contents almost remain the same. Piper diagrams, end mem-
bers of lithology and ion concentration ratios collectively indicate that the chemical composition of river water
is mainly controlled by carbonate weathering where sulfuric acid and carbonic acid both participate. Nanpan-
jlang and Beipanjiang are all influenced by agricultural activities. In addition, Beipangjiang is mainly affected
by coal mining and coal-combustion industry, while Nanpanjiang is mainly affected by wastewater from in-
dustries at upper reach and the cities and towns along the river. Compared with previous data, it is found
that the impact of anthropogenic activities on water has increased over the past 15 years.

Key words Nanpanjiang and Beipanjiang, water chemistry, ion sources, anthropogenic activities, rock

weathering
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